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Introduction
If you or a loved one has recently been diagnosed withprediabetes or diabetes, you are not alone. According toDiabetes UK, more than 4.9 million people in the UK havediabetes, 90 per cent of whom have Type 2 diabetes. Moreshocking is the statistic that an estimated seven millionpeople in the UK have prediabetes. Just by reading thisbook, you are taking a very important step forwards inmanaging your health.Having a doctor tell you that you have prediabetes, orType 2 diabetes is almost like running a temperaturegreater than 38°C. It’s a sign that some aspect of yourhealth is off balance, and if you don’t pay attention, it canbecome much worse, potentially leading to life-threateningcomplications. Not only is diabetes linked to other chronichealth conditions such as obesity, heart disease, andAlzheimer’s disease, but it is also one of the mostdevastating underlying conditions related to intensifyinginfectious diseases such as COVID-19.Yet we know that even with diabetes, some days we feelbetter than other days. When we stop to think about it,those better days are typically the ones when we have sleptwell, ate nutritious foods, and even exercised. In the verysame way, with these very same tools, anyone can learnhow to control their diabetes, and possibly even reverse adiagnosis.I’m on the forefront of circadian rhythm research, whichis the science of our biological clocks. In my first book, The



Circadian Code, I showed readers all over the world howevery cell in the human body has a clock and keeps aschedule of when it is the optimal time for it to function.My research has fuelled a whole new way of eating, which Icall time-restricted eating (TRE), and is more commonlyknown as intermittent fasting (IF). Basically, my researchshows that when it comes to weight loss, it’s not only whatyou eat that makes a difference. To lose weight, it’s equallyimportant to make good decisions about when you eat. Myprotocol not only works for weight loss; it also optimisesevery cell in the body, including those that monitor bloodglucose. If we nurture our circadian rhythm, it in turnnurtures our health. If you can control when you eat, youcan reverse your prediabetes, manage your long-term orrecently diagnosed Type 2 diabetes, and lose weight alongthe way. By doing so, you can also enhance every otheraspect of your health.How do I know all this? Just ask my mother.
MEET MRS PANDAI am lucky enough not to have prediabetes or diabetes—yet. However, I know that I have a high risk for developingdiabetes and heart disease just by being from South Asia.For the past eight years, I have adopted an intermittentfasting lifestyle in which I try to eat within a fixed 10-hourwindow most days. This has helped me shed some extraweight. But the best results from intermittent fasting havebeen with my mother.Seven years ago, my mother noticed the blood sugarnumbers on her annual physical exams were creeping up.Over the next two years, her exams showed that her bloodsugar was continuing to rise; in other words, she wasapproaching a diabetic state. Even though her doctorwasn’t really worried, she panicked because she knows thedamage diabetes can cause. She had seen too many friends



and relatives who ignored the early signs of the disease,and even after taking daily medications for years, theyslowly developed heart disease, kidney disease, blindness,and even dementia. My mother was also less than thrilledabout the idea of living with diabetes, having to carefullymonitor what she ate at every single meal.When she first told me the news, we talked about herdaily diet and exercise routine, because it is well knownthat the foods you eat and the amount you exercise caninfluence your blood sugar levels. Yet even though she wasalready doing everything right, the results weren’t addingup. As a vegetarian, she would eat more than therecommended portions of fruits and vegetables every day,and she would take a daily walk in the evenings. She wasalso fasting at least once a week for religious reasons,while on other days she ate dinner by 8:00 p.m. But Inoticed occasionally, at least two or three times a week,she would have a cup of tea with sugar and milk around9:00 p.m. if she visited any of our relatives; it was difficultfor her to decline a late-night snack.I knew from my previous research that by eliminating thisoccasional and seemingly benign late-night snacking, shemay be able to see some improvements in her bloodglucose. When I first told her this, she laughed at me.Besides, her doctor and other health professionals couldnot be convinced that these small late-night meals were theculprit, pushing her towards diabetes.A few months later I convinced her to visit me in theUnited States. When she lived with me for the next severalmonths, she adopted my stricter rule of no food after 6:00p.m. In the morning, she ate her breakfast around 9:00 a.m.That pattern created a daily eating window of 9 hours. Overthe next several weeks, she told me that she had never feltbetter. And when she returned to India and continuedeating this way, her blood sugar levels declined to below aprediabetic level. After five months, her fasting blood



glucose was hovering near a healthy range. Best of all, forthe past five years, she’s been able to stay healthy and offall medications—just by keeping to the protocol.Since then, I have repeated this experiment in more thana dozen clinical trials. My group has worked not only withpatients who have prediabetes but also those sufferingfrom high cholesterol and high blood pressure. We alwaysfind that those who can follow a 10-hour IF cansubstantially improve their health.
LET YOUR CLOCK CONTROL YOUR BLOOD SUGARNow it’s time to try this experiment together. You can be incomplete control of your blood sugar by living in alignmentwith your circadian rhythm. Not only is it easy, but alsoevery aspect of your health will get better. In this book,you’ll learn when to eat, when to exercise, when to sleep,when to work, and when to take your medications, ifnecessary. If this programme sounds simple, that’s becauseit is.Your doctor may tell you to eat less, exercise more, andstay away from sugar and carbohydrates. There is sufficientresearch to substantiate these recommendations. However,the problem is in the compliance. Experts know that tofollow these recommendations, you have to count caloriesfor every meal you eat, track and avoid the foods that areknown to raise your blood sugar, and count how manymiles you walk or run. If you can do this, great; manypeople with prediabetes or diabetes begin this type ofprogramme and see some benefits within a month or two.But more often than not, the regimen becomes too difficultto sustain for a long time. Even though these are goodhabits to form, they are too arduous. This is where myresearch on circadian rhythm and time-restricted eating isopening new avenues for treating diabetes.



Research on circadian rhythm has shown that bloodglucose regulation is more complex than we had knownbefore. When we eat, when we exercise, and how much orwhen we sleep have a big impact on our blood glucose. Byfollowing this programme, you may achieve your goalswithout counting a single calorie.In addition, you’ll learn that IF has numerous otherbenefits on various organ systems, immune systems, andthe brain, including weight loss. When it is practised over afew months, you can retrain your liver and fat tissues tobreak down unwanted fat and cholesterol. In preclinicalstudies, we have found a clear sign of a reduction in risk forheart disease. These findings are very important, becausesomeone with diabetes has the same risk for heart diseaseor heart attack as a nondiabetic person who has alreadyhad one heart attack. We also have found that IF improveskidney function. One common diabetes complication ischronic kidney disease and kidney failure. And by losingweight and enhancing immunity, you are doing the two bestthings possible for avoiding COVID-19 complications.
HOW THIS BOOK WORKSDuring the last few years, as IF became popular in themainstream media, many people who had heard me on apodcast, followed me on Twitter, or read The Circadian

Code would try IF and contact me with their success storiesor to seek advice on how to implement IF in their own life.As I am not a medical practioner, I would always advisethem to consult with their GP regarding my suggestions.Slowly I realised that my GP colleagues are busy writingprescriptions, and even if they wanted to help their patientsestablish an optimum lifestyle to manage disease, eitherthey didn’t have enough time or weren’t familiar with thenascent science of circadian rhythm. But it also becameapparent that every patient needs a lot of guidance and



information between their visits to doctors’ offices on howto live a healthy life. That is why I decided to write thisbook.This book serves three purposes. It is a source ofessential knowledge about the new science of circadianrhythm and how it relates to controlling blood sugar. Itprovides an integrated practice for both IF and optimisingyour entire circadian rhythm within your lifestyle. And itshares the experiences of all different kinds of people whopractise IF and relates how they tackled the challenges toultimately improve their diabetes. The beauty of circadianrhythm and IF is that anyone, irrespective of age, sex,ethnicity, or income level, can implement it in their ownlife. I hope you will share this knowledge with your familyand community so that we can create and sustain a cultureof (circadian) health.In Part I, you will learn about both the basics of circadianscience and the latest research regarding diabetes andwhat I call “the sinister friends of diabetes”, heart diseaseand obesity. You will be able to assess your current risk fordeveloping diabetes, and what you need to focus on if yourdoctor has already given you this diagnosis. You will alsosee how living out of alignment with your natural circadianrhythm may be negatively impacting your risk factors orthe way you are managing your diabetes right now.In Part II, you will learn how to get back into betteralignment. You will discover how to be successful with IF,which is a critical tool for better regulating your bloodsugar levels. You will not only determine when is the besttime to eat but also what you should be eating. As youprobably know, exercise and good sleep are also critical.Now you will learn when is the best time to exercise andwhich types of exercise are best for managing diabetes.Lastly, you will learn more about the importance of sleepand how to limit light exposure at night: each play animportant role in managing diabetes.



In Part III, you will first learn how to understand exactlywhat your doctor is trying to tell you during your checkups.You will then learn how to make the most of everyappointment with your GP and how to introduce him or herto circadian science so you can better manage yourdiabetes. Then, you will put everything you’ve learned tothe test, and participate in a 12-week health challenge thatwill get you the results you are looking for. It is hopedyou’ll believe as I do that living in alignment with yourcircadian rhythms is the easiest way to maintain goodhealth over the long run.What do you have to lose? Let’s get started.





CHAPTER 1Diabetes Explained
The diabetes discussion begins and ends with food. Ourmeals contain one or more of three macronutrients:carbohydrates, proteins, and fats. As soon as we eat, thedigestive juices in our gut break these macronutrients intothe smallest molecules so that our cells, all over our body,can use them. Fats are broken down to simpler fatty-acidmolecules; proteins are broken down to amino acids; andcarbohydrates are ultimately broken down to sugars suchas glucose. These fatty acids, amino acids, and glucosemolecules are released into the bloodstream, where theytravel to the different organs to power our cells, repairthem, and make new cells.For most of us, carbohydrates are at the heart of each ofour meals: cereal for breakfast, a sandwich for lunch, pastaor rice with dinner. So, it is not surprising that out of thethree key macronutrients, we have an abundance ofsugar/glucose molecules floating in our bloodstream.Sometimes, our meals are so ladened with sugar that wecouldn’t possibly use all the sugar that we eat immediately.So, just like we store petrol in our car’s petrol tank, thebody has created a way to store glucose and the othermacronutrients we eat and use them judiciously betweenmeals. For instance, a glass of juice or fizzy drink typicallyhas 39 grams of sugar, and if all of it entered our bloodwithout getting absorbed in our cells and organs, our blood



sugar would rise to a life-threatening level. Therefore,within minutes of eating, hormones sense the arrival ofcarbohydrates and prepare the liver, muscles, and fattissues to store most of the carbohydrates or sugar we justate. The sugar is stored in the form of glycogen and, tosome extent, body fat. Fatty acids are stored as fat, andamino acids are stored as proteins.Almost every cell in our body and brain loves glucose as asource of energy. In fact, our body constantly needs energy—much more often than the number of times a day we eat.So, just as we have a process for storing nutrients, ourbody has different mechanisms to sense our level ofphysical and mental activity, and releases just enoughstored energy to support it. Between meals, our body has topredict our energy demand and accurately release just theright amount of glucose from the stored glycogen. Whenthe glycogen store gets low, the body can then break downstored fat to supply energy to many cells. Our body can alsouse some stored proteins and convert them to glucose.These two mechanisms—how we both store and releaseglucose—are at the heart of controlling how much sugar isin our bloodstream at any given time. When we canmaintain this delicate balance, we have health. But whenblood glucose levels are too high after a meal, or the bodyreleases too much glucose from storage on demand, wehave problems.
ONLY 5 GRAMS OF SUGARA healthy adult body is designed to have between 4 and 6grams of sugar in the blood—just one teaspoon—no matterif you have just finished a heavy meal, are in the middle ofa marathon run, are deep asleep, or have not eaten for aday. Just like a fish in a fish tank, where even the slightestchange in water quality can make the fish sick, every cell inour body performs best within a narrow range of blood



sugar. When the exquisite mechanisms that sense andregulate our blood glucose levels go even slightly off, thereis a grave danger that brain and body cannot perform well.If your blood sugar falls below 3.5 grams, you may noticethat your vision begins to blur, or you feel dizzy. This isreferred to as hypoglycaemia.Since we almost always eat more carbohydrates/sugarsthan we need to support a healthy blood sugar level, andour body has plenty of stored carbohydrates (glycogen) andalternate sources of glucose (protein), most problems withblood glucose regulation result in too much sugar in ourblood. If your blood sugar rises above 6 grams and staysthere for long periods of time, you will develop diabetes.But let’s not get ahead of ourselves. First, let’s talk aboutwhat happens to your health when things go right. Whenyour body is working optimally, it can regulate bloodglucose levels precisely through a variety of players thatmostly fall into four major groups: energy sensors,hormones, hormone sensors, and gates that allow glucoseto pass through the cells. The most important of these arethe hormones and their sensors. And the most importanthormone is insulin, which is produced from a few thousandcells in our pancreas. Insulin’s “hormone sensor”, or
receptor, is present in almost every cell in our body.When we eat, digested carbohydrates from our food rushinto the blood and our blood glucose level quickly goes up—within minutes. This blood glucose increase is sensed bythe pancreas, which releases insulin. Insulin is responsiblefor opening the door on every cell to let in the glucose so itcan be used for energy. It’s like the electronic signal fromyour garage door opener that connects to a receiver (theinsulin receptor) to open the garage door so you can driveyour car (glucose) into the garage (a cell). The same insulincode can open nearly all the doors in all the cells, includingthe liver, muscle, and fat cells. This is important because



these cells absorb and store most of our excess carbs sothat your blood glucose level comes back to normal withinan hour or two after a meal.You may need to release some glucose from storage topower your body and brain. Usually this happens severalhours after a meal, when the easiest available glucosebegins to decline, or if your body suddenly needs extraenergy, such as when you are running or doing strenuouswork. Our brain alone consumes up to 5 grams of glucoseevery hour. If an average-size adult is walking briskly (4miles/hour), they are using an energy equivalent of 1 gramof glucose every minute. These conditions require releasingsome glucose from the stores, or if the store is running low,making glucose by breaking down protein. Just like insulinsignals the glucose to enter cells for storage, a separate setof hormones that sense hunger or stress signal the storagetank to release just enough glucose to meet the energyneed without letting the blood glucose level rise too high.Now let’s look at what happens in the hours betweenmeals. After you’ve eaten there is a changing of the guard—the hunger hormones shut down so that the flow ofglucose from the liver is stopped. You will be accessing theglucose from the food you just ate. The eating hormone,which is insulin, turns on so that the rising blood glucosefrom the meal you ate is now sent to the liver, muscle, andfat to avoid blood glucose rising too high. The cyclecontinues every time you eat.
YOU ARE NOT ALONE
Almost one in three adults in the United States and almost one in four
adults around the world have either diabetes, elevated blood glucose, or are
at risk of developing elevated blood glucose.1  The stats for the UK are
similar. That means you are not alone. It is very likely that someone you
know (your parents, siblings, children, or a close friend) has this problem.
So, when you master the techniques to bring your health under control, you
can also help your loved ones reach their full physical, mental, and
emotional potential.



THERE ARE DIFFERENT TYPES OF DIABETES

When blood sugar cannot be controlled, we develop one ofseveral forms of diabetes. It is important to know whichtype of diabetes you have been diagnosed with so that youcan accurately monitor it and treat it more effectively. Yourbody may not be producing enough insulin, or your insulinsensors/receptors may have become defective. Or, theremay be certain conditions in which an imbalance of otherhormones may affect your body’s ability to regulateglucose. Based on these causes, there are at least fivedifferent types of diabetes known today. All of thesuggestions in this book may apply to you, regardless ofwhat form of diabetes you are dealing with. The onlydifference is the way your health improves.
TYPE 1 DIABETES. In most instances, Type 1 diabetesdevelops early in childhood, but for some people it canhappen later in life. The cause of Type 1 diabetes isbelieved to have nothing to do with diet or lifestyle.Instead, it is a true autoimmune disease resulting in insulindeficiency. The immune system gets confused and thinksthe insulin-producing cells in the pancreas are foreigninvaders. The body starts attacking and destroying theseprecious cells, and the result is that the pancreas neverproduces enough insulin to move glucose into the cellswhere it is needed. Symptoms of Type 1 diabetes includefrequent urination, slow-healing cuts and bruises, extremethirst, dry mouth, fatigue, weakness, and increasedappetite combined with weight loss.
TYPE 2 DIABETES. This form can develop at any age,although it is most prevalent in adulthood. It occurs whenthe body doesn’t use insulin properly, and the pancreasmakes extra insulin to compensate, but is unable to keep upwith the demand. Symptoms of Type 2 diabetes include



frequent urination, extreme thirst and hunger, slow-healingcuts and bruises, drowsiness, low energy, pain ornumbness in the arms and legs, vision changes, sweet-smelling breath, and unexplained nausea or vomiting.
GESTATIONAL DIABETES. Usually, this is a temporary form ofdiabetes that occurs during the second or third trimester ofpregnancy. The body does not produce adequate amountsof insulin. Its symptoms include extreme thirst, frequenturination, fatigue, nausea, vaginal and bladder infections,vision changes, and slow-healing cuts and bruises.
DIABETES DUE TO OTHER CAUSES. Some forms of diabetes arespecifically related to other health issues. These conditionscan include diseases of the pancreas, such as cystic fibrosisor pancreatitis, and drug/chemical-induced diabetes, whichcan occur if someone is taking glucocorticoids, is beingtreated for HIV/AIDS, or has had an organ transplant. Itoccurs because the pancreas stops producing normalamounts of insulin, causing insulin deficiency and the samesymptoms as Type 1 diabetes.
PREDIABETES. According to the Centers for Disease Controland Prevention (CDC), close to 88 million American adults—more than one in three—have prediabetes.2  In the UKsome seven million people have prediabetes, according toDiabetes UK. Of those with prediabetes, 90 per cent don’tknow they have the condition because there are no serioussymptoms. It occurs when blood glucose levels are higherthan normal (>100 mg/dL), but not high enough to beclassified as full-blown diabetes (<126 mg/dL). If leftuntreated, prediabetes can progress to Type 2 diabetes.However, if treated, it can completely resolve itself. Ifyou’ve received this diagnosis, you are in the best positionto improve your health and completely reverse prediabetesby using this programme and making healthy changes tothe way you live right now. These steps include managingyour weight, exercising at the right time of day, eating



healthier, quitting smoking and, most important, aligningyour eating/sleeping cycle to your innate circadian code.Be sure to ask your doctor what your exact blood sugartest results are when he or she tells you that you haveprediabetes; that way, you can track your progress inreversing the trend and attaining better health.
RISK FACTORS TO CONSIDERDiabetes doesn’t come out of nowhere. Take age, which is asignificant risk factor. As we get older, every part of ourbody ages, including the pancreas; an old pancreas may notproduce enough insulin. Or the cells become insensitive toinsulin, so they do not respond correctly as we get older.We also know that men have a higher incidence of diabetesthan women; it’s thought that the female sex hormonesprotect against diabetes to some extent. Having certaingenes, and specific combinations of genes, can alsopredispose someone to diabetes, which is why people ofcertain ethnicities are at a higher risk for diabetes,independent of one’s habits. This means that AsianAmericans, Pacific Islanders, African Americans, Latinos,and Native Americans are genetically predisposed todiabetes, regardless of their typical diet or lifestyle.Diabetes treatments are personalised to match a person’soverall health and what side effects they are likely toexperience from diabetes medications. This means thatdepending on your health, age, sex, weight, and race, youmay be treated very differently from someone else in yourfamily. Let’s use per centages as a method for comparison.For example, a parent or grandparent in their 70s or 80swho has been living with diabetes for the past 20 years,and who has other health conditions, may be put on atreatment regimen to maintain the blood glucose levels ataround 8%, because the medications to lower the bloodglucose to 7% or 6% may do more harm, owing to adverse



side effects. For someone in their 50s diagnosed with Type2 diabetes and not having other health complications; thedoctor may set a treatment target to bring their bloodglucose down to 7%.Now, if you are diagnosed with a blood glucose level of6.5%, your older friends may tell you that 6.5% is nothingcompared to what they have been struggling with. And ifyou are diagnosed with prediabetes with a blood glucose of5.8%, someone else may even tell you to completely ignoreyour blood report. However, you can’t compare your resultsto those of your relatives. If you ignore your prediabetes orearly-stage diabetes, thinking you are not “that bad yet”,and you do not make any attempt to change your lifestyleor get on medication, you will end up at a stage of diabeteswhere you can no longer simply “get back to normal”.
HOW MUCH DO YOU WEIGH?

Not everyone who is overweight will develop diabetes. Andnot everyone with diabetes is overweight. However, weightis an important risk factor that is within our control. As wegain weight, the pancreas doesn’t proportionately increasein size, making it less effective at producing enough insulinto support the entire body. What’s more, the extra fat cellswe acquire with weight gain interfere with insulin function.These two reasons are why weight gain poses an increasedrisk for diabetes.The following chart shows the average height-to-weightratio that signals an increased risk for developing diabetes.



Height Your Risk for Diabetes
Increases If You Weigh

More Than

147 cm 54 kg

150 cm 56 kg

152 cm 58 kg

155 cm 60 kg

157 cm 62 kg

160 cm 64 kg

162 cm 66 kg

165 cm 68 kg

167 cm 70 kg

170 cm 72 kg

172 cm 74 kg

175 cm 76 kg

178 cm 78 kg

180 cm 81 kg

182 cm 83 kg

185 cm 86 kg

188 cm 88 kg

190 cm 91 kg

193 cm 93 kg

SHOULD I GET TESTED FOR DIABETES OR PREDIABETES?



We know that the way we live our lives either increases therisk for diabetes or discourages it. These are the factors wecan—and should—control. Many of the following lifestylehabits—such as physical activity, how much sleep you geteach night, when you eat your last meal of the day, and ifyou do shift work—factor into your risk load. This is whysome people who are thin and otherwise healthy areshocked to discover they have been diagnosed withdiabetes. But really, there is always an underlying cause.Give yourself one point for any of the following thatapplies to you. You should be screened if you have five ormore of the following diabetes risk factors:Are Asian American, Pacific Islander, African American,Latino, Native American, or are of Asian sub-continentoriginAre a manAre a woman with polycystic ovary syndrome (PCOS)Are overweight (see chart, opposite)Have a family history of diabetesHave a history of cardiovascular diseaseHave an HDL cholesterol level (the “good” cholesterol) of35 mg/dL or lower and/or triglyceride level of 250 mg/dLor higherHave had gestational diabetes or have given birth to achild weighing more than 4 kilogramsAre an overnight shift worker or live a lifestyle where youstay awake for 2 to 3 hours between 10 p.m. and 5 a.m.for two to three nights a weekHave been diagnosed with acanthosis nigricans (dark,thick, and velvety skin around the neck or in the armpits)Have been diagnosed with depressionHave been diagnosed with hypertension or high bloodpressure



Travel frequently across more than two time zones atleast every two weeksTypically eat dinner, a snack, or have a nightcap within 1hour of going to bed (no matter what the food is)Typically sleep for less than 6 hours a night for two tothree nights every weekYour daily average step count was fewer than 5,000steps/day during the last year. (You can get this numberfrom your phone or from an activity tracker like a Fitbit.)
PERSONALISE YOUR DIABETES PREVENTION AND CARE
Your diabetes risk score is unique to you. You cannot compare it to someone
else’s or think that you are üne if your score is barely over 5 points while
someone else in your family is closer to 10. Even within the same
household, diûerent people can have very diûerent risks for diabetes. For
example, an overweight white female with no family history of diabetes
may be at a lower risk than her Asian male husband with a family history of
diabetes. Even if his weight is lower, he will automatically have 3 additional
points (one each for being male, Asian, and having a family history of
diabetes). Now, if this man also works a night shift, then the risk increases
one additional point.

BUT I FEEL FINE …

Many people are diagnosed with diabetes yet have nosymptoms, or the symptoms are mild. If this is your case,that doesn’t mean you can ignore your diagnosis andcontinue living exactly the way you have been. The problemis that diabetes is the beginning of the body’s degeneration.The truth is that diabetes does not show up alone; it almostalways brings its sinister friends.By the time you are diagnosed with diabetes, you mayalready have other insidious, or silent, health conditionsthat result from having high blood sugar. Remember, yourbody likes to live within a narrow range of blood glucose,and that includes almost every cell and every nerve. So,



when your blood glucose level goes up, different cells andorgans may experience stress. Depending on how you arebuilt or which genes you have that make certain organsstronger or weaker, those weaker organs may begin toshow signs of degeneration and dysfunction. From there,your health can fold like a house of cards: as one organgoes awry, it affects the efficiency of another organ, and soon.For example, the blood vessels carry blood to almostevery cell in the body, and as such they are constantlyexposed to the blood’s sugar content. When blood sugarstays high, the blood vessels don’t work as well: they canleak, stretch, or become clogged, any of which leads totheir moving less blood around the body, and that is notgood for the cells of the organs they are transporting thatblood to use. Similarly, the nerve cells and their nerveendings infiltrate almost every cell or organ in the body,acting as conduits from the brain to control many bodilyfunctions. When the blood glucose level becomes too highor drops too low, the nerve endings can become moresensitive, less sensitive, or even degenerate. For instance,when the nerve endings on our skin malfunction, we feeltingling, burning, pricking, or numbness.Finally, the blood glucose directly or indirectly affects thestrength of the “glue” that holds together the cells,muscles, and organs (e.g. a tooth with the gum, tendons,ligaments, and muscles). When the blood sugar level goesup, the strength of this glue weakens or the glue does notreplenish well if there are muscle or joint injuries.
YOUR DOCTOR KNOWS YOU HAVE DIABETESIf your doctor has told you that you have diabetes, he orshe has made a clinical assessment as a result of one ormore of the following blood tests taken during a checkup.



This is one of the most important reasons to have yourhealth checked regularly.All these tests sound confusing and complicated. Inreality, they are relatively simple; what’s complicated isyour body’s effort to control blood glucose. I recommendthat you get at least two of these tests—fasting bloodglucose and HbA1c—done during your health checkups(you’ll learn much more about this in Chapter 9).
FASTING BLOOD GLUCOSE (FBG). The magic number—100 over100—represents 100 mg of glucose in 100 mL of blood (youmay see it written on your doctor’s notes as 100 mg/dL),which is the equivalent of 5 grams of sugar. One of thesimplest ways to determine if blood glucose is wellcontrolled is to measure it after at least 8 hours of fasting,using a home glucose metre or at a blood test centre. Afasting blood glucose between 75 and 100 mg/dL isconsidered healthy. If your fasting blood glucose is morethan 100 mg/dL, and certainly if it is above 126 mg/dL,then you will be told you have prediabetes or diabetes.Depending on how high your blood glucose is above 100mg/dL, your doctor may order additional tests. Very rarely,your blood glucose may be too low (below 60 mg/dL): thisis called hypoglycaemia and causes dizziness.
ORAL GLUCOSE TOLERANCE TEST/POSTPRANDIAL GLUCOSE (PG).You can imagine that blood glucose may significantlyincrease after a meal. This blood test measures the body’sability to handle sugar or carbs immediately after eating.The standard method is to drink 75 grams of pure glucosedissolved in water and then measure the blood glucose 2hours later. By this time, a healthy person can handle therush of glucose and the blood glucose will not bedangerously high. If your PG test is more than 200 mg/dL,you will be told that you have prediabetes or diabetes.
RANDOM TEST. If you have any of the telltale signs of highblood glucose—feeling tired, frequent urination, numbness



or tingling feeling in your feet—a simple blood test at arandom time of the day (whether or not you fasted) canconfirm your suspicions. If your random test is more than200 mg/dL, you will be told that you have prediabetes ordiabetes.
HAEMOGLOBIN A1C. An indirect method of checking fordiabetes is a blood test that assesses your haemoglobin A1c(HbA1c). The haemoglobin in your blood (the factor thatgives blood its red colour and is responsible fortransporting oxygen from the lungs to the rest of the body)sticks to the glucose in the blood. If there is more bloodglucose, there will be more glucose stuck to thehaemoglobin. So, just by measuring how much glucose isstuck to the haemoglobin, one can figure out the averagelevel of glucose in the blood. If your HbA1c is more than6.5%, then you will be told that you have prediabetes ordiabetes.Roughly every three months, the body creates a newbatch of haemoglobin, so an HbA1c reading provides anaverage level of blood glucose over the last three months.

THE CONNECTION BETWEEN DIABETES AND OTHER
DISEASESHaving high blood sugar can weaken your body’s organsand make them prone to other chronic or infectiousdiseases. What’s more, the drugs used to treat diabetes canhave adverse side effects, which can impact other organs.If left untreated, any form of diabetes can lead to a range ofother diseases, from high blood pressure and heartdiseases to cancer and dementia.Diabetes is just one symptom of a dysfunctional metabolicsystem. Metabolism is the chemical reactions that occur inthe body to use the nutrients we eat to produce energy,make the building blocks to repair and grow cells, andeliminate waste. When our body’s metabolism goes awry, it



throws off the digestion and utilisation of dietary fat andsugar, and we gain weight. These added kilograms canaffect our blood cholesterol and consequently our health inthe form of metabolic diseases: obesity, diabetes, and heartdisease. This trifecta can happen together or separately.Think of the obesity and heart disease as diabetes’ bestfriends. When you have symptoms of one, the symptoms ofthe other conditions can slowly appear. As these diseasesand their symptoms accumulate, they affect the normalfunction of the rest of the body. This is referred to as
metabolic syndrome.Your doctor uses simple criteria to test if you are on thepath to metabolic syndrome. The Third Report of theNational Cholesterol Education Program (NCEP) ExpertPanel on Detection, Evaluation, and Treatment of HighBlood Cholesterol in Adults (Adult Treatment Panel III), inthe US, defines metabolic syndrome as the presence of anythree of the five following traits:Abdominal obesityHigh blood pressureLaboratory abnormalities of triglycerides (a type of fat inthe blood)Low levels of high-density lipoprotein-cholesterol (HDL-C) levelsFasting blood glucose test showing a blood glucose levelof 126 mg/dL or higher.Diabetes is a warning, a symptom, and a crystal ball forviewing your future physical, psychological, and emotionalhealth. Many complications of diabetes are not reversible.For example, once your nerves die and you lose thesensation of touch on your toe or skin, it rarely comes back;once you lose perfect vision from diabetes, it does not comeback. To make it plain, simple, and honest, diabetes makeslife miserable, renders you less productive, and provides a



less enjoyable and shorter life. Here’s how diabetes fuelsthe diseases of metabolic syndrome, as well as a host ofother conditions:
HEART DISEASES AND STROKE. For the heart to functionnormally it needs a healthy blood supply to ensure its cellsare well nourished and to maintain perfect nerve function.These factors make sure the heartbeats are rhythmic andthe heart can respond to an increase or decrease inworkload. Since diabetes affects blood vessels and nervecells, it also increases the risk of heart diseases.Similarly, our brain needs a lot of blood circulation tokeep it healthy. When the whole brain, or even just onepart of the brain, does not get enough blood or oxygen, aperson can have a stroke, which can be lethal. According tothe American Diabetes Association, 68 per cent of peopleage 65 or older with diabetes die from some form of heartdisease; 16 per cent of the same population will die of astroke.3  Diabetes UK reports that cardiovascular disease isthe major cause of death and disability in Britons withdiabetes: 44 per cent of deaths in people with Type 1diabetes and 62 per cent in people with Type 2. Even youngpeople with diabetes have a very high risk of having a heartattack. We also know that people who have had one heartattack are at an increased risk for another attack. In fact,the risk of having a heart attack among people withdiabetes is almost the same as for those without diabeteswho have already had one heart attack.Another form of heart disease is atherosclerosis, orhardening of the arteries. This condition often precedes aheart attack or stroke. Diabetes can increase the risk ofatherosclerosis. As discussed earlier, diabetes narrows theblood vessels, which slows the blood flow. Slow blood flowalong with inflammation can cause atherosclerosis.Diabetes also affects the immune cells, which cancontribute to atherosclerosis. All forms of diabetes make



the immune cells confused, and they consider the fatdeposits along the arteries to be foreign pathogens. So, theimmune cells mount an inflammatory reaction to that fatdeposited along clogged or narrowed blood vessels.Exercise, on the other hand, can force a faster blood flowand thereby can reverse some of the bad effects of diabetesin terms of atherosclerosis.
OBESITY. This is generally described as excessive bodyweight relative to height. The traditional and most widelyused definition of obesity depends on the body mass index(BMI). That is, the American Medical Association and theNational Health Service (NHS) in the UK define obesity ashaving a BMI of 30 or higher. But obesity is more than justbeing overweight; it is a condition that can affect the restof your health. It puts you at a greater risk for developingfatty liver disease, diabetes, hypertension, heart disease,and chronic kidney disease. These diseases are all relatedto where you store extra body fat.As mentioned earlier, excess energy beyond what can bestored as glycogen is converted to body fat and is stored inadipose tissue, or fat cells. When the fat cells reach theirfull capacity, the body can store fat in cells or organs thatare not designed to store it. This compromises the functionof organs such as the liver, as well as the muscles andpancreas. When there is excess fat in the cells, there is lessspace for those cells to carry out their normal tasks ofgenerating energy. This factor is linked to a range ofdiseases, from fatty liver disease and diabetes to heartdisease, high blood pressure, and even cancer.When we carry excess body fat, there is also less spacefor the endoplasmic reticulum (ER), or the canal systemwithin a cell that connects to the cell membrane and thento the outside of the cell. Cells always secrete somethingthrough this canal during the daily repair cycle. But whenthe ER is stressed, the cell’s overall repair process ishampered. Some body fat is also converted to the type of



fat that causes inflammation and is released into the blood.These inflammatory fats can contribute to inflammation allover the body.
BLINDNESS. The nerves in our retinas need a good amountof blood circulation so that we can see. If even a tiny patchof the retina gets deprived of enough blood, it cannotfunction normally and we can lose normal vision. Therefore,when diabetes damages those small blood vessels, you canprogressively lose vision.
CANCER. Type 2 diabetes is associated with increased risksfor developing several cancers, including colon,postmenopausal breast, pancreatic, liver, endometrial, andbladder cancers, as well as non-Hodgkin’s lymphoma.4With diabetes, there are many cells that cannot functionproperly when they are presented with high blood glucoselevels. When those cells don’t work properly and cannotrepair themselves, then the risk of cancer increases. What’smore, the immune cells that are meant to fight off cancerscannot work properly to find and kill cancer cells in a highblood glucose environment.
DEMENTIA/ALZHEIMER’S DISEASE. Narrow and damaged bloodvessels in the brain can constrict blood flow, which canlead to loss of memory and dementia. In fact, dementiaand/or Alzheimer’s disease is often referred to as “Type 3diabetes”. Some types of dementia can be caused by anincreased blood sugar level or from an occasional low bloodsugar level arising from diabetes treatment.
DENTAL DISEASES. Our teeth are attached to the jawbonethrough connective tissues. These connective tissues arekept alive through healthy blood circulation. The nerveendings in the gum also sense injury and can repair theconnective tissues. A high blood sugar level can change therate of blood flow, the health of those nerve endings, andthe molecules that serve as the glue holding the teeth tothe jawbone. It’s no surprise that one of the complications



of diabetes, or even one of the early signs of diabetes, isloose teeth and gum disease.5  The link between them is sostrong, in fact, that if you show up at your dentist with aloose tooth, your dentist may advise you to check yourblood sugar.
DEPRESSION. Diabetes and depression are two diseasesthat are locked in a cycle. People with uncontrolleddiabetes feel like they are on a rollercoaster ride of healthcomplications, and dealing with a chronic illness like thiscan take away the joy of life. At the same time, depressioncan lead to making poor lifestyle decisions, such asovereating or unhealthy eating, getting less exercise, andsmoking—all of which are risk factors for developingdiabetes.6
ERECTILE DYSFUNCTION. The inability to get or maintain anerection firm enough for sex is common in men who havediabetes, especially those with Type 2 diabetes. It can stemfrom a lack of blood flow caused by damaged nerves anddamaged blood vessels.
FOOT ULCERS. Nerve cell damage can make our toes andfeet numb, so if we have a bruise or cut on our foot, ourbrain cannot sense it, and that can result in an infected footulcer. Diabetes-induced damage to blood vessels alsomakes it difficult for the body to send enough blood supplyor wound-healing agents, so bruises and cuts take longer toheal. The risk of a foot or leg amputation is increasedeightfold in patients who have foot ulcers.7
GASTROPARESIS. Nerve cells control when and how fast thegut should move digested food along the intestine. Whenthe nerve cells in the gut don’t work well, either they fail tosense when we have digested food in the stomach or fail tosqueeze the intestine to move the digested food along thetube. This can lead to nausea, bloating, vomiting,heartburn, and an overabundance of bad gut microbes



growing in the stomach This condition is called
gastroparesis.

INFECTION AND INFLAMMATION. All forms of diabetes areclosely linked to disorders of the immune system. Therelationship between high blood glucose and bodyinflammation is complicated, an area of active research.However, we do know that diabetes changes the sensitivityor susceptibility of the cells and tissue to pathogens, so thatsome pathogens, such as viruses and bacteria, can easilyinfect the body. When the immune system fails to mountthe proper immune response, it allows these pathogens tosurvive and do more damage. What’s more, an overlyaggressive immune response that lasts after the pathogensare cleared can cause inflammation and other damage tothe body’s own cells and organs. As a result, people withdiabetes are more prone to infectious diseases. To makematters worse, excessive inflammation exacerbatesdiabetes.
KIDNEY DISEASE. The kidneys filter out toxins from theblood. For the kidneys to function normally, the blood hasto pass through the blood vessels and channel into thekidneys. Diabetes can affect the quality of the blood vesselsin the kidneys, and their poor quality can result in kidneydysfunction. When this happens, the kidneys cannot filterout all the toxins from the blood, and this can slowlydegenerate the kidneys, thereby requiring dialysis or akidney transplant.
MUSCLE AND JOINT PAIN. The muscles and joints need goodblood circulation and nerve function to remain operational.In addition, the glue that keeps the muscles together orattached to the bones can become damaged from increasedblood sugar levels. Early signs of diabetes include a “frozenshoulder”, a rotator cuff injury, or muscle weakness.Muscle and joint pain is a particularly problematiccomplication of diabetes, because we know that one way to



control diabetes is to increase one’s physical activity andexercise. But if your joints and muscles become weak or areinjured easily, you may not be able to exercise enough tochange the course of the disease.
SKIN DISORDERS. The skin needs constant nourishment fromcirculating blood in order to be healthy. Its nerve endingshave to work well, and the immune system has to functionproperly to keep the skin free of infections, or for it to havethe ability to fight off those infections. Diabetes can causemany skin complications, and some of these can be earlysigns of diabetes. People with diabetes are prone to skindiscoloration, numbness, and frequent infections frombacterial or fungal pathogens. Some of these symptoms aremore apparent in areas that are far from the heart orregions that have poor circulation, or the warm moist foldsof the skin.
WOMEN’S REPRODUCTIVE HEALTH. Women are at a lower riskfor diabetes compared to men of the same age. However,women with diabetes are prone to women’s health issues.Reproductive dysfunction is a common but little studiedcomplication of diabetes. Depending on the age atdiagnosis of diabetes, a woman’s reproductive problemscan manifest early on in puberty, emerge later whenfertility is desired, or occur during menopause. Othergynaecological implications include polycystic ovarysyndrome (PCOS), which can also lead to infertility.8



CHOOSE YOUR MOTIVATION

A diagnosis of diabetes or prediabetes fundamentallythreatens a basic aspiration most of us share: to live at ourpeak, whatever age we are. Unlike other ailments that cancompromise our health for a week or two, diabetes literallyrobs us, taking away at least ten years of otherwisedisease-free living.A diagnosis of diabetes can be hard to wrap your headaround. If you are in your twenties and are relatively fit,and you are told that you are prediabetic, you may gothrough a phase of denial, thinking there must besomething wrong with the test rather than with yourself.However, I can tell you that having two “false positives” foryour fasting blood glucose and your haemoglobin A1c isrelatively rare. Think of it this way: if you’re prediabetic,that’s good news. It means that you have caught the



disease early and you have time to completely reverse yourdiagnosis.Take Sameer’s story as a warning. During university,Sameer got into the habit of staying up very late finishinghis class assignments. His hard work quickly paid off: helanded a high-paying job in the competitive softwareindustry. For the first few years, Sameer continued with hiscollege lifestyle: staying up late, sleeping less, and eatingwhatever and whenever food was available. Unfortunately,his body couldn’t maintain that lifestyle withoutconsequences, and over the next three years he gained 11kilos, had intermittent back pain, and felt chronically tired.Sometimes he lacked mental clarity. He attributed thesecomplaints to the stress of his job. Luckily for him, hisemployer required that everyone get an annual medicalcheck up. When Sameer’s blood work came back, hisdoctor told him he had prediabetes and he should losesome weight.The “pre” part of the diagnosis made Sameer think thatthis news was a minor problem at best: clearly it wasn’tdiabetes. He also assumed that adult-onset diabetes onlyhappened to old people in their fifties or sixties, andthought there might be a mistake in his lab results. Butwhen he went back to see the doctor the following year, thenews was worse. This time, Sameer was told that he wasnow on the border, very close to full-blown Type 2 diabetes.This doctor’s message was the wake-up call Sameerneeded to get himself out of denial. He started researchingthe implications of diabetes, and the more he learned, theless he wanted it. He had heard that one of his coworkerswho had diabetes, and was also overweight, had a massivestroke in his forties that left him paralysed for severalmonths. Sameer did not want to go down that same road.While researching how to manage diabetes, he came acrossmy work and emailed me for advice. At 25, he started thissame programme I’m sharing with you here. In the first 12



weeks he lost some weight, and soon after that his bloodsugar returned to a normal range.If you are older, or you know that you are overweight orobese, being in denial is an even less effective strategy. Thetruth is, taking care of yourself isn’t always easy, but if youwant to have a productive life, with the ability to continueto enjoy your work and your personal interests, you have tomake a change. Keep your big life goals in mind. If you canshed some weight and bring your blood sugar back down toa normal range, you can avoid diabetes and its sinisterfriends for a long time.Once you cross that threshold into diabetes, however, itis difficult to focus on the parts of life that make youhappiest, especially when you have to constantly worryabout your health. There is a financial and emotionalburden that makes it difficult to be fully present for yourchildren or your spouse. For instance, when my daughterentered secondary school, one of her friends’ parents wasin her forties and was already obese, diabetic, and takingmultiple medications to manage her conditions. I workedwith her to adopt my programme, starting with increasingthe number of days per week she exercised and gettingbetter sleep. Just like every parent who wants their child tofinish school with good grades, together we set a goal forher to have a clean bill of health by the time our childrengraduated from secondary school.Being in your fifties or early sixties and getting diagnosedwith diabetes may be more common, but it is not normal. Infact, it is even more dangerous than if you were diagnosedwhen you were younger. This is the time of life when thebody goes through big changes. Sedentary men and womenbegin to see weight gain and a rapid loss of muscle massthat was previously protecting them from diabetes. Womengo through menopause, losing the female sex hormonesthat also protect them from diabetes and heart diseases.



These are the years when you should be planning forretirement, looking forward to the free time to travel, orstarting a new hobby or finding a new passion. For many,you may also be looking forward to your children’sweddings. Just like before you got married, and you wantedto lose weight to fit into that wedding dress or suit, or youwanted to get fit for the active honeymoon, you need to behealthy so you can walk your children down the aisle ordance at their weddings. If you are diabetic or havedeveloped a heart condition, foot ulcers, or joint pains, youwill miss out on these special events.What if you’re a little bit older? Now you will miss out onplaying with the grandkids. Dana and Brandon are amarried couple in their seventies who were both diagnosedwith metabolic syndrome: diabetes along with hypertensionand high LDL cholesterol. They soon realised that livingwith metabolic syndrome is like already having had a heartattack: the risk of the second heart attack is alwaysimminent. When they signed up for our 12-week IFprogramme, I asked them what their motivator was.Brandon immediately said his lifelong dream has been toretire and help their daughters by babysitting theirgrandkids. Both of them said they had worked all their livesto save enough money, and they don’t want to use thatmoney paying for medical expenses. They realised that ifthey took care of their health now, they could pass on theirsavings for their grandchildren’s education.
WHAT’S NEXTNow that you understand why you’ve been diagnosed withprediabetes or diabetes, what’s happening in your body,and what type of diabetes you may have, it’s time to figureout how you can get better. The answer to that question isa lot simpler than you may imagine: it begins with aligning



the way you live with your body’s intended natural rhythm.I call that understanding your circadian code.You often hear that diabetes and obesity are due to thelifestyle choices we make. I define “lifestyle” as the what,when, and how much you eat, sleep, move, and connect ona daily basis. But what determines a lifestyle and how bestdo we manage it? It boils down to timing. You know howyou often juggle many different tasks by organising them inyour calendar? Similarly, your body juggles many tasks byhaving them occur at distinct times of the day. This iscalled your circadian rhythm. One of these tasks is keepingyour blood glucose level within a healthy range during a24-hour cycle.When you understand your body’s timing system, you willalso learn to improve your daily calendar. That is, you canwork with your body’s preprogrammed ability to controlblood glucose—that is key to mastering diabetes. What’smore, the way you learn to control your blood glucose isthe exact same method that can be applied to taking bettercare of the rest of your body, including your heart, gut,brain, and hormonal health.



CHAPTER 2Broken Clocks: How CircadianRhythms Get Out of Sync
We live on a planet with a predictable cycle of day andnight, and that single constant governs everything we do.Every day, no matter where we live, all humans follow aroutine that is coordinated to this cycle: we gather food andwe eat it, we work, we exercise, and then we sleep.Although this cycle might seem obvious, what’s reallyinteresting is that the human species evolved tosynchronise its actions to this daily rhythm, and it does sowith clockwork precision. It turns out that every task your
body performs is guided by a precisely timed daily drive.Unlocking the mystery of this daily drive is the backbone ofcircadian science, and it is exactly how I spend my days inmy lab.Over the past 25 years, we’ve learned that everything thebody does is actually an intricate dance within and amongthe various organs, coordinated to the smallest cells thatmake up every body part, from the toes to the brain. Eachof our cells contains the same genome, a hereditary datapacket we received from our parents. This data packet isencoded as our DNA, and the individual segments carryingthis genetic information are called genes. Some genescorrespond to visible traits, such as hair colour. Others arerelated to biological traits, such as blood type, risk for



specific diseases such as diabetes, and thousands ofbiochemical processes, including our circadian clock.The health of our organs, and whether we will develop aparticular illness, depends on which genes we have andhow they are expressed: whether a specific gene is turnedon or off, or if it is a normal gene or a mutant. For instance,some people can enjoy a wide range of food, while otherscomplain that certain foods cause digestive discomfortssuch as wind, bloating, or constipation. By comparingmutant genes with normal ones, we have learned a lotabout how genes are supposed to work, as well as theconsequences of an abnormality. Interestingly, people whocan easily digest milk products have a mutation in the genethat helps break down and absorb nutrients from dairymilk; the vast majority of people around the world can’ttolerate dairy.In the field of circadian research, scientists were firstable to understand how the body’s internal clock works bylooking for mutant organisms whose clocks ran too slow ortoo fast. In 1971, the California Institute of Technologyfruit-fly geneticist Professor Seymour Benzer and graduatestudent Ron Konopka screened thousands of fruit flies, andthey were able to identify three types of mutations: fliesthat went to sleep too early, those that went to sleep toolate, or those that followed no particular pattern.1  Theyalso found that the offspring of those mutant fruit fliesmaintained the same abnormal circadian clocks as did theirparents.This initial research led scientists to understand thatinside every human cell is one gene that regulates acircadian clock, which we refer to as a period gene (or PERgene). This period gene sends instructions to create asingle protein (called PER protein), and its levels rise andfall every 24 hours. The level of PER protein informs thecell what time it is, just like we look to the position of the



sun in the sky to tell us what time it is. But what makesPER protein levels rise and fall? Imagine that this protein isan ice cube that’s made in your freezer. The PER gene isthe ice maker that controls the exact number of ice cubesthat will be made. The freezer unit makes one cube at atime and drops it into a bin under the ice maker. After acouple dozen ice cubes are in the bin, the bin becomesheavy enough and the machine turns itself off and stopsmaking ice (likewise, the PER gene turns off once enoughPER protein is made).Every day, we take out all the ice cubes and makesmoothies for the family. Then we put the bin back in thefreezer, and the ice maker restarts and resumes making icecubes until the bin is full. And because the machine’s “PERgene” won’t change, the number of ice cubes made everyday is always the same, and the amount of time it takes forthe machine to make the ice and for us to empty the ice binis always the same. That time period is considered to beone cycle. If that cycle takes 24 hours to complete, then itis considered a circadian clock.Yet the PER gene and its singular protein is not the onlygene that controls the body’s clock. In fact, we each havemore than a dozen clock genes. So do mice, which makesthem an ideal candidate for my research. My research teamand others have systematically tested what happens when amouse lacks one of these clock genes and how that affectsits health. For instance, there is a mutation in a mousegene called BMAL1, which completely disrupts thecircadian clock and makes a mouse lose track of time. Theresult of this mutation is that the mouse’s metabolism—theway the body breaks down food into fuel—is not right. Infact, mice that lack BMAL1 cannot control their bloodglucose.Other mutations in different mouse clock genes result inother types of abnormal metabolism. Some mice are leanyet have high blood sugar, some may have low blood sugar,



some tend to eat at the wrong time and gain weight, somedevelop fatty liver disease, and some have weaker musclesso they cannot exercise well. Each of these mutant micewill eventually develop some of the signs of abnormal bloodglucose or the symptoms/complications that usually comewith diabetes. These findings have led us to believe that themajor reason for having a clock within each cell is to tightlycontrol metabolism within a healthy range. Carrying thisover to humans, when your circadian clock is broken, youcannot control your metabolism and you are at risk fordiabetes. This is why some of the risk factors listed inChapter 1 (page 11) relate to how you are currentlymaintaining your circadian lifestyle.
CIRCADIAN RHYTHMS FOR BRAIN AND BODY FUNCTIONSIn 2018, my team proved that up to 90 per cent of all genescan be turned either on or off at different times of theday;2  the human body simply can’t have all biologicalfunctions happening at the same time.3  Having detailedknowledge of the action of genes and their timing has givenus a clear understanding of how circadian rhythmoptimises cell function. For instance:The nutrient or energy-sensing pathways—our cell’shunger and satiety pathways—are circadian. Just like thebody feels hungry when it runs low on energy and feelssatisfied after we eat, every cell in every organ has amechanism that makes the cell hungry and opens thedoor to let nutrients flow in or recycles some of thestored nutrients at night while we sleep. If the cells don’topen their doors to let glucose come inside after we eat ameal, then our blood sugar goes up. Aligning when weeat with when our cells are ready to soak up sugar fromour food helps maintain blood glucose within a healthyrange.



The cell’s metabolism pathway is circadian because theuse and storage of carbohydrates, fats, and proteins isnot a continuous process. When sugar is absorbed fromthe blood and not converted to fat or glycogen for storageand future use, the body’s fat-breakdown function shutsdown. Only after the most readily available sugar isdepleted does the body tap into its stored fat andglycogen. This is one reason why it’s so difficult to loseweight if you are eating from morning to bedtime: youare never letting your body access its stores.Cellular maintenance is circadian. Every chemicalreaction, particularly when cells make energy for thebody to use, produces a mess known as reactive oxygen
species. This gunk is similar to kitchen grease or the oilyfumes that come up from a hot pan when we are cooking.To clean up these kitchen messes, we turn on theextractor fan and wipe up the grease after we finishcooking; similarly, cells have a timed mechanism to cleanup after themselves.Cell repair and division is circadian. Inside and outside,cells die and need to be replaced. The replacement cellsdo not show up randomly; rather, the process occurs at aspecific time of the day: at night, when we’re asleep.

FROM CELLS TO ORGANS

Our organs are composed of cells, and each cell secretesmolecules that its neighbouring cells or the whole body canuse. Some molecules act like glue to keep cells together;some are chemical messengers for nearby cells or the body;and some are chemicals other cells need to repair or grow.The messenger molecules have different names. Hormonesare “call to action” messages for specific cells to completea specific task. For example, the hormone insulin tells a cellto open its door and take in some glucose. Another



messenger is a brain chemical known as a
neurotransmitter. For example, the neurotransmitters NPYand AgRP tell us when to feel hungry or full. The last typeof messenger is called a cytokine, which modulates animmune reaction. Most cytokines rise and fall. If they stayhigh, the immune system fights against itself. This is whathappens if you have an autoimmune disorder or a cytokinestorm, which happens with COVID-19. If cytokine levelsremain too low, then the body is prone to infection.Every one of these molecules is released from an organand finds its way into the bloodstream or is delivered to itsneighbour. The timing of the production and secretion ofthese molecules is circadian, which means that every organhas its own clock that runs on a schedule best suiting itsfunction. At the same time, every organ needs to tell otherorgans what it is up to, so those other organs cansynchronise their efforts.Imagine that the human body is a house and every organis a different room, with a different clock. The clock in thebedroom reminds you when to go to sleep and wake up, theclock in the home office reminds you when you shouldwork, and the clock in the kitchen reminds you when to eat.These internal clocks are synchronised by hormones. Justlike a chain drive connects the back wheel of a bicycle tothe pedals, so too the hormones are the chemicalmessengers synchronising our clocks. The clock in thebody’s gut controls when to produce the hormones that acton the brain to signal hunger or satiety, produce digestivejuices to digest food, absorb nutrition, and move waste outof the colon. The clock in the pancreas times when toproduce insulin, which opens the gate in almost every cellin the body to let glucose in. And the clock in the pinealgland produces the hormone melatonin so we can go tosleep.



How do we know this? In the same 2018 study, my teambegan testing which of the more than 20,000 genes in thegenome turn on and off at different times, in differentorgans. We have found that in every organ, thousands ofgenes turn on and off at different times, and in asynchronised fashion. For example, it takes a few genes toprepare insulin, store it in small packets, and release thosepackets from the pancreas. These genes turn on and offtogether at the same time. Similarly, a different set ofgenes makes sure that extra fat is broken down into smallerchunks and used to fuel the cells when the glucose supplyruns low. We need these fat-burning genes to turn on andoff together in order to break down body fat. In fact, wehave not found any part of the body or brain that does notshow the signs of a functioning circadian clock.
THERE IS A MASTER CLOCK: THE SCNOur internal clocks communicate between organs with thesame hormonal by-products as created in the cells. Andthere is a small cluster of cells that function as a “masterclock” in the same way as an atomic clock is a master clockfor all other clocks in the world. These cells, collectivelyknown as the suprachiasmatic nucleus, or SCN, arestrategically located at the hypothalamus—at the centre ofthe base of the brain, which houses the command centresfor hunger, satiety, sleep, fluid balance, stress response,and more. The SCN acts as the master clock that keeps thebrain and body running on time. In the evening, it tells thepineal gland to crank out the hormone melatonin so as tomake us sleepy, and at the same time it tells the stresscentre to lower its output of stress hormone and tells thehunger centre to feel less hungry. While you’re sleeping,the SCN counts the hours you have slept, and a couple ofhours before you wake up it tells different brain centres toprepare to wake up. In the morning, the SCN reverses the



tasks, lowering production of the sleep hormone, raisingthe stress hormones, and sending you into the kitchen insearch of food. When your SCN master clock is workingwell, you feel hungry at the right time and you feel sleepyat the right time; you don’t feel hungry at night, you sleepjust enough (not too little and not too much), your stresslevel goes down, and you wake up feeling energetic andready to exercise, go to work, or go to school.How do we know this? Well, some scientists surgicallyremoved the SCN from a bunch of mouse brains (don’tworry, it’s the size of the tip of a pin, and the mouse doesnot die). What they found was that, without the SCN, amouse can live a regular life; it just loses track of time. Themouse without an SCN sleeps for a few minutes beforewaking up, feels hungry, eats a little, feels full, walksaround for a few minutes, and goes back to a few minutesof sleep—and repeats the cycle every hour. After a fewdays, the non-SCN mice get fat and exhibit the sametelltale sign of diabetes we humans show when we havediabetes, including an elevated fasting glucose level.4Although no one can come and take out a human SCN,it’s pretty easy for that SCN to malfunction. Being themaster clock, it needs to align with the outside world. TheSCN monitors the presence or absence of light in ourenvironment, and it shares that information with the otherclocks in the brain and the body. In the morning, your SCNcan tell you when to wake up (without an alarm clock)because the SCN keeps track of time and anticipates thenext morning. Similarly, at the end of the day, the SCN istrying to tell you when to go to bed (around 9 or 10 p.m.)because the SCN has been keeping track of time since themorning, so it can remind your body when it’s ready to goto sleep. In between, all the other organs are functioningperfectly because you’re doing what you’re supposed to bedoing in accordance with your circadian rhythm.



Yet the truth is, you probably are not doing that. In themodern world, with our erratic lifestyles, it is difficult tomaintain a fixed light–dark or day–night cycle. You maywake up way before or way after the sun comes up or go tosleep long after it has become dark. So, our SCN is almostalways confused, and we may be living like those micewithout an SCN—except for us, we think that’s normal.When this happens, the SCN gets confused and sends thewrong timing signals to the rest of the brain and body. As aresult, we may feel hungry even when our body does notneed more calories (scientists use the word kilocalories orKcal, but for simplicity, let’s just call them calories), or ourpancreas may not turn on to produce and release enoughinsulin in time for our blood sugar to be absorbed into thecells. Our stress hormones may remain high for a longertime, interfering with blood sugar. Our brain–muscle axismay get a wrong signal and we may feel lethargic or low onenergy when it is daytime (you might know some peoplewho say they are most energetic and active at night). Whenit comes to reversing diabetes, we want our circadianrhythm to be as closely aligned to the light–dark SCNmaster clock as possible.
OUR CIRCADIAN CODE TURNS FOOD INTO ENERGYThe body needs energy every single minute of the day ornight, whether we are active or asleep. If you aremoderately active, your body uses energy—the equivalentof 1/10 teaspoon sugar—every minute. But we cannot keepnibbling food or sipping juice all day and night to powerour bodies—we have other things to do and we also have tosleep. So, evolution came up with a hack: a lifestyle routinethat matches the rhythm of the day–night cycle. Ourcircadian clocks make us feel hungry during the day andless hungry at night. When your rhythms are broken,though, you may feel hungry when your body does not need



to eat or you may crave to eat more than what your bodyneeds. These broken clocks contribute to diabetes.Our circadian rhythms carefully align the mechanismsthat allow us to digest food, use it, or store and release itfor later use. First, the digestive process has its owncircadian rhythm by which digestive juices and acids arebuilt up and released in the stomach and intestine duringthe day, and then the process slows down when we aresupposed to be asleep. Digestion breaks up the
macronutrients—carbohydrates, fat, and protein—we eatand first sends off the carbohydrates for producing theenergy we immediately need. Then other circadian rhythmsdetermine when and how much of the macronutrients areused next and where the rest are stored. For example, theliver stores the extra carbohydrates we don’t need rightnow as glycogen and fat. After at least 12 hours of noteating, the body runs out of the readily available simplesugars and glycogen levels run low. To get the energy itneeds, the body begins to break down some fat from theliver and fat tissue. These energy molecules are called
ketone bodies and they are created in the process called
ketogenesis. The ketone bodies provide a good source ofenergy for the brain and heart. In fact, animal studies haveshown that when animals are hungry and have a slightlyelevated level of ketone bodies, they are much better atsearching for food.5  From this finding we have learned thatmild hunger does not make your brain dull; rather, it canreduce brain fog. Other ketone bodies help the immunesystem to fight the bacteria and pathogens that causedisease.6We also have a specific set of genes in the liver that areturned on at night to break down cholesterol to make bileacid, and that bile acid travels to the gall bladder and waitsthere for the first bite of food, or sip of coffee, in themorning. Bile acids help the gut absorb fat, and some of



that fat can travel to a special fat storage area locatedalong the shoulders and between the shoulder blades,where it is called brown fat. When the brown fat isactivated, the fat cells crank up to burn stored fat, whichproduces heat to keep the body warm. This might be howthe body stays warm overnight.Protein is not usually a source of energy; it is typicallyused to build muscles, tendons, ligaments, and skin.However, when we run low on the rest of our availableenergy resources, protein can be broken down to provideenergy. Its smallest components are amino acids, which areused in the liver to produce glucose, which is then releasedinto the blood to maintain blood sugar.Our research shows that diabetes is linked to brokencircadian rhythms. When a circadian rhythm is thrown off,the body cannot absorb enough sugar from the blood afterwe eat as quickly as it should, and the sugar remains in theblood instead of getting absorbed and processed. In somecases, the body also skips the step of burning fat andinstead begins to break down protein to produce even moreglucose. This results in a higher level of blood sugar,especially in the morning. And sometimes the liver forgetsto stop burning protein and continues to produce glucosefrom protein even when we have just eaten a meal. As aresult, the body gets flooded with glucose from both thefood we just ate and the reserves in the liver.Lastly, that circadian rhythm has been hardwired by ourancestral diet. Have you ever tried to hunt for food? Todayit’s not so hard to grab anything out of the cupboard, day ornight. But our bodies have developed to process food whenit is most available; for our ancestors, that was during theday when they could see what they needed to hunt orgather. Similarly, at night, when it’s dark, those ancestralbodies learned to rest and reset for the next day.The foods humans eat can be broadly grouped into twotypes: plant based and animal based. In general, plant-



based foods were easier for our ancestors to obtain. Theydidn’t have to chase and kill vegetables, fruits, nuts, or wildcorn. Plant-based food is almost always a rich source ofcarbohydrates; even the most protein-rich legumes orlentils are 70 per cent or more carbohydrates. In contrast,animal-based foods are relatively rich in protein and fat.Although we don’t have daily food records from ourancestors, we can extrapolate their food choices based onthe lifestyle of a few isolated populations that still livewithout access to modern amenities. For people like theBushmen of Kalahari and the Masai of Kenya, the firstfoods eaten each day are made from plants and are rich incarbohydrates.7  Ripe fruits may have enough simple sugarto be easily digested and provide instant energy. At the endof the day, they eat foods that need to be cooked: meats,tubers, vegetables, or grains. The family lights a fire, cooksthe food, has a communal meal, socialises, and then goes tosleep. This pattern is how we know that the body isdesigned to handle carbohydrate- and sugar-rich foodsearly in the day. The protein, fat, and complexcarbohydrate or fibre-rich foods that need cooking takelonger to digest, and they provide the energy required forthe long night so that we don’t wake up in the middle of thenight feeling hungry.Nighttime also allows the body’s recycle and repairsystems to work more efficiently, as it isn’t busy doing thefunctions needed during the day. These nighttime activitiesare triggered when there is less available sugar; for thebody to be the most efficient at night, we need to create asugar deficit with an overnight fast.
DISRUPTING THE CORE CIRCADIAN RHYTHMS CAN CAUSE

DIABETESThese daily rhythms of sleep, eating, and physical activityare not only a simple convenience; they are necessary to



keep the body functioning well. This temporal sequence ofevents is programmed to run automatically, on a circadiantimetable. It also requires a mechanism that anticipateswhat is going to happen next and can prepare the body forthat imminent future. If we have a mechanism to make ustired and sleepy before our habitual bedtime, it becomeseasy to fall asleep. Similarly, before we get out of a restfulnight of sleep, the body anticipates waking up and warmsus up and pumps the heart so we get out of bed withenergy. This ability of the body to anticipate what is goingto happen next can be achieved only if we have an internalsense of time.All our clocks work together like an orchestra to lay theessential foundations of health: sleep, nutrition, andactivity. When the clocks work perfectly together, we haveideal health. When one rhythm is thrown off, though, theothers are ultimately upset, creating a downward spiral ofpoor health. Unfortunately, we break those normalcircadian rhythms all the time. In fact, we’re so good atbreaking these rhythms that some of us don’t even knowwe had them to begin with.
CIRCADIAN RHYTHMS AND THE THREE FOUNDATIONS

OF HEALTH



RHYTHM 1: EATING

We have found that there are two rhythms that influenceeating, and they are interrelated. To find the first rhythmwe asked the question: If the circadian system’s main goalis to optimise energy intake, what happens when food isavailable at the wrong time? Once again, we turned to ourmice. Typically, mice sleep during the day and prefer to beactive and eat during the night. We created a simpleexperiment: we fed some mice only during the daytime.When the mice learned this pattern, they started waking upan hour before their food arrived to start searching for it.In other words, their brain devised a mechanism toanticipate food. Then, after eating, they went back to sleep(as they usually do during the day), and later, they strolledaround at night. Their SCN, or master clock, still controlledthe daily sleep–wake cycle and continued to work fine,



except for a brief period during the day when they knew towake up to eat their food.8Then we looked at the rhythm of mouse liver function. Weused to think that the SCN is the master clock for allrhythms and that when we eat out of sync with our SCN,then some liver genes would track the signal from the SCNand some would track food. This would confuse the liver,which may be bad for the mouse. However, we saw thatalmost every liver gene that turned on and off within 24hours completely tracked the food the mice ate and ignoredthe signals from the SCN.9  This new rhythm meant thatthe presence of food can override the SCN and reset theliver clock. This one finding completely changed how weview circadian rhythm in relation to light and food. Insteadof thinking that all timing information from the outsideworld has to go through the SCN before it gets to everyorgan in the body, we now know that the body is able tosync with other cues. And because eating within a fixedtime frame supports a robust liver clock, we can deducethat eating only within an 8- to 10-hour window—regardless of whether that window is in the morning orevening—will benefit a person more than eating throughoutthe entire day.In fact, the first bite of food, or first sip of coffee, eachday resets those organ clocks. In a perfect world we wouldwake up every day at the same time, aligning the time weeat our first meal with the time the SCN tells all our organsto start performing their tasks. This would harmonise allthe clocks in our body and brain, and we would be at ourbest health. That first meal would be, at the earliest, 1 to 2hours after you first wake up. However, most of us don’tlive our lives with clockwork precision. Even if we aremostly disciplined and consistently get 7 to 8 hours of sleepeach night, most of us are not disciplined about when weeat our meals. In fact, our studies show that most people



eat all day long and most of the night, with a small windowof time when we don’t eat in the middle of the night, often2:00 a.m. to 4:00 a.m.10  That is, we eat immediately afterwaking up and until we go to bed. The problem is thateating meals over a long period of time in the space of a 24-hour day confuses those organ clocks. Slowly, their brokenrhythms will cause us to succumb to diabetes.However, even if that sleep rhythm is constantlydisrupted, maintaining a fixed window of time for eating—say, between 8 and 10 hours every day—keeps the rhythmstrong enough so that most of our organ clocks are in sync,which better controls blood sugar. So, if you want toimprove your health and manage your diabetes, the firstrhythm you should pay attention to is when you eat.Think about breakfast. Have you ever noticed that youfeel hungry around the same time every morning,regardless of what and when you ate for dinner the nightbefore? This happens because it’s the SCN that sends thesignal telling us when we are hungry—not the gut. At thispoint, the pancreas is also ready to secrete insulin, themuscles are ready to soak up some sugar, and the liver isready to store some glycogen and make some fat, then sendit off for storage. If you eat your breakfast consistently atthe same time, in the morning when you feel hungry,everything will go right: your brain clock and liver clockare in sync with your day–night and eating–fasting cycles.The second rhythm of eating is digestion. Every time weeat, even if it is just a small snack, the entire process ofdigestion, absorption, and metabolism begins, and thattakes time to complete. Typically, it takes 5 to 6 hours todigest and absorb nutrients after a meal. This means thateven if you are eating all your meals within a 10-hourwindow, your gut is working for 15 to 16 hours and isgetting 8 to 9 hours of downtime to repair and rejuvenate.So, if you eat your last meal close to bedtime, your gut may



not get any downtime at all while you are sleeping. That is,your gut is programmed to run slower at night. If your lastmeal is near your bedtime, the food may stay in your gutovernight before it is completely digested, causingindigestion, poor blood sugar absorption, and weight gain.





In the illustration opposite, a typical Feed-o-gram isshown for person A, who typically ate randomly from 6:00a.m. until midnight; person B, who adopted a 12-hour IF forone week; and person C, who followed a 10-hour IF for oneweek. Each horizontal line represents one 24-hour day, andthe position of each circle represents each time the personate.
RHYTHM 2: PHYSICAL ACTIVITYWhen we’re not eating or sleeping, we’re supposed to beengaged is some form of physical activity. Our metabolismand physiology evolved so that our body can performphysical activity throughout our wakeful hours, frommorning to evening. In particular, we are designed to bemore active in the morning and again in the late afternoonand evening. Each of these activity windows serves a rolein controlling blood glucose. The first activity window is atdawn. Outdoor exercise with exposure to the morning light,picked up by the SCN and rest of the brain, is effective insuppressing the sleep hormone melatonin, which keeps thepancreas asleep. With reduced melatonin, the earlydaylight primes the pancreas to produce enough insulin totake care of the glucose rush after breakfast.In the afternoon, increasing our physical activity servestwo purposes. It burns some stored glycogen from themuscles and it primes the muscles to absorb the sugar thatwill come from dinner. Priming the muscles is necessarybecause the pancreas gets tired at the end of the day andmay not produce enough insulin to take care of the glucoserush that comes with an evening meal.Physical activity can make our muscles act like a sponge,soaking up blood glucose without the help of insulin—somuch so that even people with Type 1 diabetes, who do notproduce insulin, can reduce the amount of insulin theyneed to maintain their blood glucose by being physically



active. For those with Type 2 diabetes, even a 10- to 15-minute brisk walk or ride on a stationary bike after dinneris effective in reducing blood glucose to normal levels. Inthis sense, physical activity after a meal is almost likehaving an extra boost of insulin or an extra dose of diabetesmedication. Compared to medicine, exercise is free and hasonly positive side effects.Some people with diabetes find that exercise canincrease their blood glucose levels. This can be alarming,especially if you also have an unexplained tendency to see agradual rise in blood glucose in the morning. Those who dosee an increase in blood glucose in the morning shouldexercise in the evening, either before or after dinner, sothat they don’t have such an alarming increase in bloodglucose.If you haven’t been diagnosed with diabetes and you arecurrently mostly sedentary, any exercise at any time of theday is good. However, if you are already active and want tooptimise your exercise timing, stick with late afternoon orearly evening, when your muscles and joints are moreflexible and therefore you have less chance of injury.Physical activity is also the best way to spend the extraenergy we gain from overeating. Although the brain usesmostly glucose as its energy source, we cannot make ourbrain “spend energy” by thinking extra hard. You couldturn off the heater or sit outside on a cold day with nowinter clothing to burn some calories to keep the bodywarm, but that’s just not efficient. Exercising for at least anhour daily burns between 200 and 500 calories, creating anenergy deficit you can count on for losing weight.Exercise also has indirect benefits, including better sleep.As we discussed earlier, getting better sleep also reducesthe craving for unhealthy food. What’s more, exerciseencourages the muscles to produce many biochemicals andhormones that improve the function of other organs,including the brain. Yet while we know that exercise is



good for us, there is no mechanism that drives us to bephysically active. To keep yourself aligned with yourcircadian rhythms, you have to make time to be activeevery day.
RHYTHM 3: SLEEPSleep is the most important rhythm to maintain. We needcontinuous, uninterrupted sleep for 6 to 8 hours everynight, and this sleep should begin and end at a consistenttime. If this rhythm is disrupted, it has bad effects thatreverberate throughout the brain and body. For instance,exposure to light when we should be sleeping can disruptthe SCN, which subsequently affects other rhythms in thebrain and several hormone rhythms in the body. And, whenyour sleep rhythm is thrown off for even a few days in arow, every organ suffers. The digestive system is affected,leading to indigestion and exacerbating any digestiveissues that diabetics suffer from, including gastroparesis.The heart may not work well; a 2014 study showed that onehour of sleep deprivation during the “spring forward” toDaylight Saving Time raised the risk of having a heartattack the following Monday by 24 per cent, compared toother Mondays during the year.11  The immune system mayalso become too reactive or too insensitive without theright amount of sleep, increasing our risk for developing aninfection (and diabetics are typically more prone toinfection).Loss of sleep also makes our brain foggy, which leads tomaking poor health decisions. For instance, the brainactually craves sugar for energy, and poor food choicesthat lead to excessive sugar intake can cause themetabolism to be thrown off balance. Studies have shownthat as few as four or five nights of poor sleep (that is,sleeping 5 hours or less) can raise a person’s blood glucose



by several points, leading to an otherwise healthy personpossibly being misdiagnosed as prediabetic.12, 13Reduced sleep also confuses the brain hormones thatregulate hunger. The brain cannot predict how long aperson is going to stay awake, and since staying awakerequires more energy than sleeping, the brain increases itsproduction of the hunger hormone. As a result, peoplealways eat more than what is needed to stay awake for justa few extra hours. Sleep deprivation confuses the brain,making us choose unhealthy foods over healthier options.We crave energy-dense foods when we are overtired, andovereating those foods ultimately contributes to obesity anddiabetes. Sleep deprivation also makes us lethargic andless active, which further contributes to excessive energystorage and leaves us with one less tool to control ourblood glucose.
IF YOU WANT TO REVERSE DIABETES, DON’T LIVE LIKE A

SHIFT WORKERWhen some people work the night shift, they usually try toget back to a normal routine of sleeping and eating duringtheir days off. As you can imagine, living this way disruptsa person’s circadian codes. Research has shown thatovernight shift work, including the effort to get back to a“normal” schedule on days off, can increase a person’schances of developing any of several chronic diseases,including diabetes.14You don’t have to do real shift work to live like a shiftworker, however. The general definition of shift work isstaying awake for 2 to 3 hours between 10:00 p.m. and5:00 a.m. at least once a week. So, even if you lose those 2to 3 hours of sleep by staying awake past your usualbedtime, or by waking up earlier than your usual wake-uptime, you will disrupt your rhythms much as if you wereworking a night shift. Similarly, any job where you are



required to respond to emails, take calls, or attend to workat all hours of the day and night should be considered shiftwork, and includes workers in the gig economy, doctors,teachers, information technology workers, musicians,consultants, and artists.Additionally, people who interact with others who live afew time zones away may experience similar circadiandisruption. For example, if you have to wake up early orstay up late to be in a video meeting or make a phone callto your business partner, or take online classes, or visitdistant loved ones a few days in a month, you aredisrupting your circadian code much like a shift worker.If your breakfast time changes by 2 or more hours on atleast two days of the week, you are eating like a shiftworker. Those who travel across time zones invariably arechanging their eating times. Similarly, if you eat or drinklate at night during the weekend, you experience the sametype of circadian disruption as if you are jet-lagged. Laterin this book, you’ll learn how to mitigate these lifestyledisruptions.
WHAT’S NEXTIf you are stuck in a circadian disruptive pattern, don’tdespair. You’ll learn throughout the rest of this book howpaying attention to your daily habits can be the mostpowerful approach to identify your circadian rhythms andreturn them to a normal range that keeps you healthy. Weknow this because healthy habits affect us on a cellularlevel. Our genetics have shaped our circadian rhythm, aswell as a predisposition to diabetes or its complications.However, habits play a big role in our epigenetics, or howthose genes are put into action. Although our geneticmakeup is not (yet) within our control and not somethingwe can change, there are several personal habits that wecan optimise to nurture healthy circadian rhythms. In the



next chapter, you’ll learn why these same habits can alsoreverse diabetes and its related symptoms.



CHAPTER 3The Circadian Breakthrough inDiabetes Research
Imagine buying a car knowing it was prone to overheating.To compensate, you pay special attention to the enginetemperature and top up the coolant regularly so you don’trun into trouble. In other words, you proactively treat yourcar’s problem, and by doing so, it works perfectly. Thatdoesn’t mean that if your car has a good cooling system youdon’t have to maintain it. You still have to pay attention tothe engine temperature because one day it might overheatanyway.When it comes to diabetes, the same is true: regardless ofpredisposition and your risk factors in Chapter 1, you needto live in alignment with your circadian clocks if you wantto avoid developing diabetes. In fact, we once took mutantmice that lacked a circadian clock and that had poor eatinghabits, and we put them on an eating programme duringwhich they ate within a fixed interval every day. We foundthat we could protect them completely against metabolicdiseases, including diabetes.1  In other words, a healthyeating habit can counteract the bad effects of faulty genes.Paying attention to your health and making proactivechoices that lead to good habits always pays off. My latestresearch shows that it is these small proactive habits thatmake the biggest difference in controlling, and evenreversing, diabetes.



CIRCADIAN RHYTHM RESEARCH 2.0Over the past 20 years, research on circadian rhythm wasslowly and steadily building the foundation for a deeperunderstanding of how the brain and body work. We knewthat the clock in the brain programmes us to sleep at nightso that the brain can repair, cleanse, and rejuvenate so asto carry out its tasks during the day. We wanted to know ifthe clocks in the body’s organs have similar programmes.We also knew that the clocks in those organs areprogrammed for better digestion, absorption, andutilisation of nutrients and sugar during the day, and thatthese programmes are hardwired and difficult to change.For example, have you ever noticed that when you eatdinner very late at night, the next day your digestion is off?You might have indigestion, bloating, constipation, orheartburn; your brain feels like you have a hangover.It’s surprising that the body has never learned to adjustto eating late at night. Even workers on a night shift whosleep during the day never entirely hack their body to fullyalternate their eating routine. In fact, the longer they keepup these hours, the worse the effects.In the last 50 years, there have been more than 200studies regarding shift workers whose work schedules donot allow them to eat or sleep at a consistent time. Almostall these studies lead to the conclusion that shift work atnight is bad for one’s health—particularly, it increases therisk for diabetes. These studies looked at both men andwomen and were done in different countries that reflecteda variety of eating styles and dietary combinations. Yet nomatter where the studies were done, the results were thesame: the longer someone is a night-shift worker, thehigher the risk for developing diabetes.2, 3, 4, 5, 6  This isbecause the body never gets used to or adjusts to living in astate that is unaligned with its circadian code.7  And if shift



workers already have diabetes, it’s even harder for them tocontrol the disease, even with medication.Between 2000 and 2010, after the human genome wasfully sequenced, scientists began to understand for the firsttime how our genes regulate our health. During this time,three lines of study converged, creating what was a turningpoint in circadian science. The first groundbreakingresearch in human genetics showed that some people whohad either obesity or diabetes also had faulty circadianclock genes.8  Other genetic scientists found mutations in agene that could not perfectly process information from thesleep hormone melatonin,9, 10, 11, 12  which led to thediscovery that melatonin influences the pancreas to releaseinsulin after a meal is consumed.13  A second line ofresearch, which I was involved in, showed that mice withfaulty circadian clock genes have difficulty controllingblood glucose and developed metabolic diseases.14Another mice study I was involved in showed that the vastmajority of genes that turn on and off over a 24-hour periodin the liver were involved in regulating how the livercontrols sugar and fat storage.15  This last study provided amolecular connection between the circadian clock and theregulation of blood sugar.Taken together, these research results are nothing lessthan a smoking gun, akin to the discovery that cigarettesmoking is bad for one’s health. But we cannot stopbusinesses from using shift workers nor can night-shiftworkers hack their schedule of eating and sleeping. And, itturns out, neither can most humans. Our research thatproduced the Feed-o-gram in Chapter 2 (see page 40)shows that, given the opportunity, most people will eat aslong as they are awake. We also know that every time weeat something, the pancreas releases insulin, which doestwo important jobs for metabolism: It helps absorb thesugar from the bloodstream and move it into the liver,



muscle, fat, and other tissues. That insulin also signalsthose same organs to convert some of the sugar to body fatso that it can be accessed during times when we aren’teating. This process of sugar transportation and storagecan take 2 or 3 hours after we eat. So, if we snackthroughout the day and evening, the pancreas keepsproducing that insulin and those organs stay in fat-makingmode. In fact, eating later in the evening or into the night,when we are physically less active, further contributes toreduced energy expenditure and more fat storage. It alsoincreases the total number of hours we eat, so the body isnever directed to burn off that stored fat, as it is constantlyusing newly digested foods for its energy. If these habits ofconstant eating continue for days, weeks, months, or evenyears, the pancreas will eventually get stressed and not beable to produce enough insulin to meet the demand. Tomake matters worse, over time, the cells in the liver andother organs become so overloaded with fat that theycannot absorb the right amount of glucose from the blood,even if there is insulin available. As a result, the bloodglucose levels creep up and we develop diabetes.So, since we cannot hack the clock, how can peopleproactively support it for better control of the bloodglucose? We believed that the answer must lie incontrolling not what we eat but when we eat. And that’show the big discovery came: Living in alignment with yournatural circadian rhythm is the diabetes hack we werelooking for.
A NEW THEORY FOR REVERSING DIABETESDecades of diabetes and obesity research had led to aconclusion that a diet rich in certain types of fat or sugarcauses obesity and diabetes. Over and over again, micewere fed a diet that was rich in fat and sugar, and withinjust 10 to 12 weeks they became obese and their blood



glucose levels went up. This model became the gold-standard experiment, and has been used to helpresearchers understand how a poor diet and faulty genesbring us closer to diabetes, and how different drugs orgood genes protect us from diabetes. Yet we thought thatthere must be more to the story.We wanted to see what would happen if mice were fed anobesogenic and diabetes-promoting diet but were given alltheir food within a fixed window of time. We would test ourhypothesis against more than 10,000 studies to interpretthe results. In 2012, my laboratory took dozens of adultmice who shared the same genes, were born to the sameparents, grew up in the same animal house, had the samegut bacteria (microbiome), and ate the same food. Wedivided these mice into two groups. Both groups ate thesame high-fat and high-sugar diet, and they consumed thesame number of calories every day. The only difference wasthat one group of mice was allowed to eat whenever theywanted (mice typically sleep during the day, so theanytime-eating mice ate one-third of their food during theday and the rest at night), and the second group wastrained to eat within an 8-hour window. Within three tofour days, the 8-hour mice learned the routine and ate alltheir food in the allotted time in order to catch up, caloriefor calorie, with the unrestricted eating group. Every week,we checked how much the mice all ate and how much theyweighed.Week after week, the anytime-eating group was puttingon weight, while the 8-hour eaters was barely gainingweight. At the end of four months, we tested the bloodglucose levels of all the mice, and there was a hugesurprise. Even though both groups ate the same food andconsumed the same number of calories, the anytime-eatershad higher fasting blood glucose levels, while the 8-houreaters did not show an increase in fasting blood glucoselevels. In a separate test, we found that when the anytime-



eaters were given pure glucose to drink, their bloodglucose shot up much higher, while the blood glucose of 8-hour eaters did not increase to the same extent.At first, we thought something might have gone wrongwith the experiment, so we repeated it in its entirety threetimes over the next 18 months. Every time the results cameback the same: an 8-hour eating window prevented thedevelopment of glucose intolerance or diabetes, even witha high-carb/high-fat diet. Why? When mice eat only for 8 or9 hours and then fast for 15 to 16 hours, their pancreasgets some rest. That is, the pancreas does not keepcranking out insulin around the clock. So, the 8-hour eatersexperience low (healthy) levels of insulin in their bloodduring the fasting time, while the anytime-eaters havehigher levels of insulin around the clock, pushing themtoward diabetes.Next, we tweaked the experiment by changing the eatingwindow. We found that although 8-hour eaters had themost benefits, the 9- and 10-hour eaters were not too farbehind. Even the 12-hour eaters reaped some (but not all)benefits. But once we went to 15 hours, we found there wasno benefit at all. On the other end of the spectrum, wecould not test 6- or 4-hour windows because mice cannoteat as much as their anytime-eating friends in such a shorttime.Other researchers created a separate study; they testedmice with both calorie restriction and our clock research.16They wanted to know if a low-calorie diet was effective inreducing body weight, regardless of when the mice ate it.They fed the mice their low-calorie food at bedtime or whenthey first woke up. When the mice ate after they first wokeup, they lost more weight than the mice who ate atbedtime. The reason was their eating pattern was alignedwith their circadian code. This study implies that even ifyou are trying to lose weight by eating less, you may



achieve more weight loss by aligning a low-calorie diet withan optimal circadian schedule. For people, this meanseating most of their calories during the early part of theday instead of at night.We also tested a wide variety of diets with differentproportions of fat and sugar, including those that moreclosely mimicked the average diet of many people. Some ofthese diets caused diabetes along with weight gain, whileothers caused diabetes without weight gain. Irrespective ofwhat the mice ate, we found that if they ate within awindow of 8 or 9 hours, they were protected from diabetes.We realized that eating all your food within an 8- or 9-hour period every day may not be possible or practical foreveryone, week after week. So, we tested whether the micecould eat for 8 hours for five days a week and take two daysoff. When the mice were given two “cheat” days, they didcheat; they ate around the clock and they ate more thantheir 8-hour allotment. Yet, these mice were still protectedfrom obesity and diabetes, even though they had cheated.Next, we wanted to test mice that were already diabeticand overweight. We gave diabetic mice their regularamount and quality of food within an 8-hour period. As theweeks went by, those mice started shedding weight. Andafter three months, their blood glucose numbersubstantially improved. This was truly shocking, becausewhile some healthy habits may prevent a disease, there isnot much data to show that once a disease has set in, thesame healthy habit may cure or improve the condition. Forexample, quitting smoking may reduce the risk for lungcancer; but if an active smoker gets lung cancer, quittingsmoking will not cure the cancer. Similarly, washing yourhands may protect you from getting COVID-19 or flu, butonce you’ve come down with the virus, washing your handsis not a cure. Here, we found that restricting the eatingwindow led to a reversal of diabetes that lasts as long asthe restricted eating pattern is followed.



Lastly, we wondered if this experiment would be equallysuccessful with the “friends of diabetes”. This is animportant question, because diabetes is known to havemany health complications. We knew that when mice eatunhealthy food (food designed to mimic the typicalAmerican diet) whenever they want to, in addition to highblood glucose, over time they develop high cholesterol andfatty liver disease, they have high levels of inflammation,and they experience growth of bad bacteria in their gut,leading to diseases of the gut. Additionally, they sleeppoorly, their muscle structure is weaker, and their nervesdon’t work well. But we discovered that creating an 8- to10-hour eating window worked like a silver bullet for thesemice. It reduced their blood cholesterol; reduced incidenceof fatty liver disease; improved overall heart condition,motor coordination, and muscle function; reducedinflammation; and improved sleep quality.These experiments have been replicated in other labs,and the results were not much different from what we hadseen in our own laboratory. In more recent studies, wefound that even if the mice had disease-causing mutations,the bad effects of those bad genes could be blunted withadoption of the daily eating pattern.17  Fun fact: both youngand older mice, of both sexes, could control their bloodglucose much better. So, if until now you have not paidmuch attention to when you eat, know that it is never toolate to start.Since our discoveries, we have “treated” hundreds oflaboratory mice. These studies have provided theframework for implementing a similar strategy for people,including what benefits we can expect and whetheradopting an eating window can be combined withmedication or other lifestyle changes to achieve improvedresults. You’ll learn how to apply this strategy in your life inthe second half of this book.



The bottom line is that this is great news: almost everysick mouse positively responded to an eating regimeninstead of eating anytime. We believe that, for people, thismeans that no matter what your gene pool contains, orwhat health conditions you may already have, you are likelyto see the same positive results when you align your eatingwith your circadian code.
MICE ARE NICE; HUMAN TRIALS ARE BETTERAlthough our animal studies regarding diabetes wereproducing exciting results, media attention of our earlierresearch really took off. We called our eating strategy TRF(time-restricted feeding) in our mice studies, which turnedinto TRE (time-restricted eating) in my first book, The

Circadian Code. Yet the popular media adopted a differentlabel—IF, or intermittent fasting. Initially, this latter termwas used to describe a 5:2 diet, whereby people are eatingevery other day or eating five days in a week. Now, thesame term is used to describe eating all one’s meals withina 6-, 8-, 10-, or 12-hour window. In fact, the most popularform of intermittent fasting is our version of time-restrictedeating, so for the rest of this book we’ll use the term
intermittent fasting, or IF. However, if you want to digdeeper into the science and see our studies for yourself,Google “TRE”.Because of its popularity, thousands of people all over theworld started their own experiments by creating a weight-loss diet based on intermittent fasting. Yet while we gottons of positive feedback on the internet and even inpersonal letters, we only heard about the good outcomes,which often offer an improved but subjective sense of howpeople feel when they are following the programme. Wedidn’t hear of any medically vetted quantitative measuresof that improved health. And we hardly ever heard aboutpeople who found IF difficult to adopt, or about those who



tried it but did not see any significant benefit. So, wewanted to understand all the possible outcomes, which iswhy we have to continue to do rigorous scientific studies.In terms of diabetes, I wanted to see if we could studyand document the same changes in health of people as wesaw in the mice. We wanted to learn exactly how peopleadapt to intermittent fasting, what benefits they are likelyto see, and how those benefits may change if they’re young,old, male, female, or have a pre-existing condition. Then,we wanted to explore how those benefits compare withother programmes, such as calorie constriction, modifieddiet, and medication.The first challenge was to discover when average peopleeat, because if someone is already eating within an 8- to 10-hour window and has diabetes or its complications, thenthey are already doing IF and not benefiting from it. But ifthey are eating for more than 12 hours, or if that eatingwindow changes from one day to the next and then theyshorten that eating window and are more consistent, theymay see benefits.We found that more than 50 per cent of adults in theUnited States eat over a 15-hour stretch of time or longerevery day,18  and only 10 per cent eat all their food within12 hours or less time. That means that most people eatduring almost all their waking hours. In our study, 25 percent of all participants delayed their weekend breakfast by2 hours, compared to how they ate during the week, andeven this simple breakfast shift can disrupt their circadiancode. But what was even more interesting was that whenwe asked participants when they thought they ate, theyresponded almost uniformly that they believed they atewithin a 12-hour window. They weren’t counting their earlymorning coffee with cream and sugar, or the last glass ofwine or handful of nuts they’d often eat after dinner.



These findings were considered huge discoveries in thecircadian and nutrition research world. There have beennumerous studies of when and how much we sleep, andhow it relates to our health, but until our study was done,there were few in-depth, comprehensive analyses of whenpeople eat and how their eating patterns change from dayto day. Our findings mean that almost everyone you know iseating over a long window of time and giving their bodylittle rest from the onslaught of food every day. So, almosteveryone can potentially benefit from giving their body afew more hours of rest from eating.Another study done by a group of Harvard scientists andSpanish weight-loss nutritionists found that individuals whospread their calories over a long period of time—meaningthey eat the same number of calories but eat later into thenight—did not lose much weight. However, people who atebigger meals during the day and ate little at night lost asubstantial amount of weight.19  This means that regardlessof which kind of calorie-restricted diet you follow, when youeat is more important than what food you eat.Next, we wanted to see if people who are eating over alonger window of time can adopt a consistent shorterwindow and stick to it. Indeed, we found that change ispossible: people who habitually ate for 14-, 15-, or 16-hour—or even longer—windows of time can adopt an 8- to 10-hour eating window for 12 to 16 weeks. Almost everyone inour study could follow the pattern and they lost some bodyweight. But what was pleasantly surprising was how muchthey liked this new eating pattern; even a year after thestudy was completed, they continued to follow it. What’smore, they found that they slept better, had less hunger atnight, and had a better sense of energy. The sameoutcomes were seen in other studies around the world.We also found that sometimes, when people reducedtheir eating window, they also reduced the number of



calories they were eating. Our next step was to increasethe rigour one notch above the level of the animal studies.My colleague Courtney Peterson, at the University ofAlabama, Birmingham in the US, recruited people withoutdiabetes who agreed to eat their daily assigned food withina prescribed window, either eating in front of theresearchers or in front of a webcam. With such a stringentstudy, the outcomes were clear. People who ate within ashorter window of time saw their blood glucose and bloodpressure decrease, and their inflammation was alsoreduced. They also reported being less hungry at bedtimeand felt a high level of energy throughout the day.20Next, we took the experiment one step further and testedit on patients who either had elevated blood sugar or hadsome complications of diabetes. These patients also hadmetabolic syndrome: obesity, high LDL cholesterol, lowHDL cholesterol, and high blood pressure. Most of themwere taking either cholesterol-lowering drugs or drugs tolower their blood pressure for at least one year and hadseen some improvement but had not brought theircondition under control. This group had habitually eaten for14 hours a day, or longer. They had already tried otherlifestyle modifications, like eating less and exercising more,but that hadn’t changed their outcome.We ran our study for three months. The first two weekswere hard for the participants to adopt a 10-hour eatingwindow. But after the experiment was over, the resultswere surprising. Almost all the participants saw somebenefits in just 12 weeks. For those with high blood sugar,their levels came down. Almost all of them saw a drop inblood pressure. Those with high LDL cholesterol also saw adrop in their cholesterol. Most also had a modest weightloss.21However, it turned out that the diabetes benefits weregreater than what was typically expected with weight loss.



While intermittent fasting may not always lead to asignificant drop in body weight, it does improve severalhealth conditions. This is important, because the findingwent against previous research. Older studies showed thatthere were well-established formulas: any amount of weightloss (from 0 to <10%) is generally expected to result in anaverage blood pressure reduction of 2.675 mmHg (systolic)and 1.337 mmHg (diastolic) at 6 to 12 months.22  Yet wefound that even when people did not lose as much weight,they were still seeing benefits that were disproportionatelylarger than their weight loss. For example, one participantlost just under 1 kilo, but her blood pressure dropped as ifshe had lost 2.2 kilos. Lastly, we also found that IF helps tomanage the additional aspects of metabolic syndrome.Almost all studies on IF among overweight or obeseindividuals show improvements in blood pressure thatmeets or even exceeds the blood pressure improvementexpected from medications.
STEVE CONTROLLED DIABETES HE DIDN’T KNOW HE HADSteve wanted to participate in our study because he wantedto lose weight. He came to the lab weighing more than 90kilos. It wasn’t until we ran his blood work that Stevelearned he was diabetic. But after 12 weeks of IF, hisdiabetes almost completely reversed.During the study, we tested the participants’ blood sugarlevels before and after each meal. At the beginning, whenSteve woke up in the morning, his blood sugar was around130 mg/dL, and it would rise to 200 following breakfast.When we tested him during the day, following every meal,his blood sugar was going up beyond 140 mg/dL. Thesenumbers put him firmly in the full-fledged Type 2 diabetesrange. And because he had not known that he had diabetes,if Steve hadn’t signed up for our trial, he would havecontinued with his unhealthy lifestyle, which could have



further worsened his diabetes to a point where he mayhave ended up in the hospital.After 12 weeks of time-restricted eating, Steve wasdisappointed about having lost only a modest amount ofweight—only 4 per cent of his body weight, or about 3.6kilos. However, his morning blood sugar dropped to around95 mg/dL, which is completely healthy, not even in theprediabetes range. And after every meal, his blood sugarbarely went above 140 mg/dL, including after breakfast.And the nice thing is that he liked the IF programme somuch, and was so happy with the results, that he continuedwith the pattern when the study was over. In fact, he slowlyadopted eating all his meals within a 9-hour window andcontinues to do so two years after the study. Steve is agreat example of why IF is such good medicine: eventhough it is touted for weight loss, it’s even more effectivefor diabetes and other health benefits.
THE MANY DIABETES BENEFITS OF INTERMITTENT FASTINGThrough our mice experiments we learned that being ananytime-eater is one sure way to disrupt your circadianrhythm. However, when the mice followed an IF routine, itnot only reversed the disease but it also helped sustainhealthier circadian clocks in all their organs. I believe thatyou can expect the same results when you follow an IFprogramme, which is particularly important when you aretrying to reverse or manage diabetes. In fact, our researchfound six different ways that IF can break the circadiandiabetes code.Intermittent fasting improves the coordination betweenorgans and optimises their functions. This is an importantfinding, because it means that when your eating routine isin alignment with your organs’ clocks, the genes that aresupposed to turn on and rise together in the morning do soeffortlessly. For instance, when there is a strong circadian



rhythm, the genes that instruct proteins to bring glucose tothe cells are working in harmony with the glucose storagegenes, and they rise together each time the mice atefollowing an IF programme. This means that as glucoseenters the cells, the glucose molecules are used in the rightways. As a result, blood glucose levels do not rise too highafter a meal.When insulin is produced correctly and only when needed—during the IF period and not around the clock—the fat-making genes will be at rest because they do not sense theinsulin. Instead, the body turns on the fat-burning genes tocreate energy from our fat stores as we sleep. When thebody has more time to tap into its stored glycogen during alonger overnight fast, the muscles and liver cells can use itup and make space for new glucose storage the next day.While a healthy fat cell can devote 90-plus per cent of itsvolume to storing fat, a liver cell that has more than 20 percent of its volume as fat is a sick cell. But as the spaceinside all the cells becomes more available, because the fatdeposits are utilised each day, the cells become healthier.Communication between the liver and the fat-burningtissues is also enhanced with a stronger circadian code.Bile acids from the liver are another mechanism the bodyuses to activate the fat cells to burn more fat. In ourstudies, with their liver clock working as it should, the miceburned off extra fat. Not only does this improve the level offat within the liver, but it also reduces overall cholesterollevels and lowers the risk of heart disease. However, likehumans, the anytime-eating mice showed increased bloodcholesterol levels. Although with an optimised liver clock,the enzyme that breaks down cholesterol into bile acids isactive only for a few hours every day, when the mice couldeat anytime they wanted to, their liver clock got confusedand did not increase the level of cholesterol-breakingenzyme when it was needed. Yet, in the liver of the IF mice,the normal rise in cholesterol-breaking enzyme remained.



Those IF mice also experienced normal blood cholesterollevels and only a slight increase in bile acids. That smallincrease in bile acids is considered good, as it triggers thefat cells to burn even more fat.23  Another benefit that theIF mice received was having a warmer body temperaturewhen they slept and were fasting, when fat-burning is at itspeak. Indeed, this may be related to how our ancestorsliving in the wild could cope with the cold late into thenight: their fat-burning systems kept them warm.Communication between the liver and the muscles is alsoimproved with a healthier circadian code. We learned thatmice, just like us, can make glucose by breaking downprotein following the instructions sent by the liver. Whenwe fast, our muscles break down protein a little bit,releasing the protein to travel to the liver, where it isconverted into glucose. But when we have diabetes, thisprocess continues even when we eat. The extra glucosefrom the protein exacerbates an already flooded system.However, this didn’t happen with our IF mice: their liverstayed on for only a few hours during the fasting period,and it immediately shut down when the mice ate. And sincethe muscle is not breaking down protein all the time tosupply the extra sugar, we found that the IF mice actuallygained a little bit of muscle mass. This may also happenwith humans, but we don’t have the data yet to prove it.Those changes in the metabolism of glucose and fat thathappened in the IF mice mirror the results of the mostwidely used diabetes drug, metformin. The medicationtricks the body into think it is fasting and thereby helps thebody absorb more glucose, burn more fat, and slow downthe glucose production from protein. Hence, IF at leastpartly replaces what metformin is supposed to do, withoutthe bothersome side effects of stomach upset and vitamindeficiencies.



We also know that systemic inflammation subsides withIF.24  Systemic inflammation is the mother of manymetabolic diseases, including diabetes. But the weight lossthat comes with IF lessens the inflammatory fat thattypically activates the immune cells causing inflammation.With less inflammation, joint pain and soreness arereduced, making it even easier to increase one’s physicalactivity. Less fat, less cholesterol, and less inflammationmean there is less chance of developing atherosclerosis orclogged arteries.25  After several weeks on IF, the circadianrhythm of the autonomic nervous system resets. Thisautonomic nervous system controls many functions,including blood pressure regulation. In a collaborativeclinical study with my colleague Dr Pam Taub, acardiologist at the University of California, San Diego,overweight patients who were at high risk for heart diseaseand diabetes, and who had been practising a 10-hour IF,saw significant weight loss and reduction in fat mass,lowering their blood pressure and degree of overallinflammation. These factors all also reduced their risk forheart disease.We also learned that IF changes the makeup of gutmicrobes. There is now increasing evidence that thesemicrobes—our microbiome—affect all aspects of our health,including diabetes. When the gut has a healthy clock, itcreates an environment that supports healthy gut microbesand suppresses the growth of microbes that make usunhealthy. We found that IF mice showed some beneficialchanges to their gut microbes, which helped them excretemore sugar in their poo. If similar changes in the guthappen in humans, it would mean that instead of absorbingall the carbohydrates we eat, some may be excreted in ourfaeces.These six core mechanisms (see opposite) are just thebeginning of our research. We cannot do the same level of



in-depth studies on humans as we did on mice, as humansare much harder to control, and it would be unethical forresearchers to take multiple samples of their liver, muscles,and fat tissues. But there are clear signs that people whodo IF also reduce their excessive insulin production andtheir cells become more sensitive to insulin. The net resultis that even if their pancreas is not overproducing insulin,people can still have better control of their blood glucoseby following IF.Human genetic research is the best proof we have thatdisruption of the circadian rhythm can increase the risk fordiabetes. Over the last couple of decades, there have beenmany human genetic studies involving diabetes. Scientistsstudy people who have diabetes or who are obese, all donein an effort to find which genes are mutated or which genesare not working properly. These genes may not be causingthe disease, but they might be a factor. It turns out thatmany genes that have been found to be connected withdiabetes or obesity are mutations of genes that areintimately linked to our circadian rhythm. For example, onemutation in a gene that mediates the effect of melatoninturns out to be connected to obesity and diabetes. We knewthat rising melatonin levels makes our brain sleepy, but italso makes our pancreas want to sleep. When we eat closeto bedtime, the level of melatonin has already risen andmade the pancreas slow down. This can cause the bloodglucose level to stay higher for longer than we need. So,
when we eat affects how much benefit we can gain fromintermittent fasting.There are many other genes that, when mutated, havebeen linked with diabetes or obesity, and a vast majority ofthose mutations or mutant genes turn out to be regulatedby the body’s clocks, with all their levels rising and fallingat different times of the day. In summary, human studieshave yielded strong genetic proof that there is a connection



between disruption of the circadian rhythm and thedevelopment of diabetes and obesity.

INTERMITTENT FASTING MAKES DIABETES MEDICATIONS
MORE EFFICIENT

Another drug that is occasionally prescribed for controllingdiabetes instead of metformin is glipizide. This class ofdrugs tends to increase the production of insulin andreduce blood glucose levels. If you are currently takingglipizide, consult your doctor before starting IF, because IFalone can reduce your fasting blood glucose, and when it iscombined with glipizide, the fasting blood glucose may gotoo low. You may be able to safely reduce the drug dosage.When you follow IF, pay attention to what time of day ornight you take your medication. Some medications actuallywork better when they are taken in the morning or at the



end of the day. Talk to your doctor to see whether yourcurrent schedule is optimising the drug’s outcome.
WHAT’S NEXTNow that you understand how diabetes occurs, and howdisruptions to your circadian clock can make diabetesoccur or worsen your chances of developing it, let’s seehow closely you are living in alignment with your circadiancode.



CHAPTER 4A Broken Circadian RhythmInfluences Diabetes
Think about what we learned about COVID-19. As aninfectious disease, it has a defined cause, a set ofsymptoms, and specific precautions or treatments to followto achieve a cure. But diabetes and its sinister friends arechronic conditions, so addressing them is an entirelydifferent story. The primary cause of diabetes is not aninfection; instead, it is related to our genetic predispositionand poor lifestyle choices. The key to reversing this disease—or reducing the burden of existing diabetes—lies ingetting rid of bad habits and adopting better ones. The bestplace to start is to determine how closely you are currentlyaligned with an optimal circadian code.An optimum circadian rhythm is the foundation of a goodlifestyle that can help you prevent, better manage, andeven reverse diabetes and its complications. This is truewhether you are currently taking medication for diabetesor not. The reason is simple: diabetes medications onlymanage symptoms, like controlling your blood glucoselevels; they do not address the underlying cause. What’smore, they do nothing to control blood pressure, bloodcholesterol, an unbalanced immune system, stomachdiseases, and other conditions that often accompanydiabetes. Each of these complications may require differentdrugs to bring symptoms under control. However, adopting



a better circadian code addresses the underlying issues forall these symptoms and conditions. Not only can it help youprevent diabetes, or reverse early-stage diabetes, whencombined with the medications you are already taking, butyou will also be better able to control your diabetes and itscomplications.Your lifestyle is the quality, quantity, and timing of yourdaily nutrition, sleep, and physical activity. We alreadyknow that we are supposed to eat healthily, get 7 to 8hours of sleep each night, and exercise daily. If you aredoing these three things with regularity, you are alreadyahead of the game. But if you are doing so and notoptimising your circadian code for these activities, you aremissing a valuable tool. Living in alignment with yourcircadian code means focusing not so much on the “what”or “quality” of a healthy lifestyle as on the “when”. Byfocusing on the when, you are harnessing the power of yourcircadian code, which can compensate for those timeswhen you make less than exemplary choices in terms ofquality or quantity. It is also easier to focus on whenbecause there is only one measurement: time. And thepayoff is big: by living in alignment with this internalrhythm, it will get easier to improve the quality andquantity for the rest of your lifestyle choices.More likely than not, we are each born with a strongcircadian clock that instructs every aspect of our body towork efficiently. We are at our best health when we areliving at a pace that is aligned with this perfect rhythm.However, sometimes life gets in the way. It does not taketoo many days of disruption to completely throw off ourrhythm. When we stay awake late into the night, get poorsleep, or eat continuously throughout the day, it confusesour circadian rhythms and that undermines our health.A poor circadian code makes us vulnerable to a host ofhealth problems. For instance, in a large study of morethan 8,000 workers from 40 different organisations,



researchers found that shift workers were more likely tosuffer from infectious diseases, ranging from the commoncold to stomach infections, than other workers.1  Theseobservations show us that when our rhythm is off and wecome in contact with everyday bugs or viruses that weshould be resistant to, or even new ones like thecoronavirus, they can cause serious illness. And thisresearch is apart from what we know about the connectionbetween diabetes and circadian rhythms: you alreadylearned in Chapter 2 that shift workers have a much higherrate of diabetes than the general public. This is why I saythat nurturing your circadian rhythm into its optimal stateacts as a grand corrector of all maladies.You may think that having a single bad night’s sleep,pulling an all-nighter at work or school, or eating a bigmeal late one night won’t affect your blood glucose. Well,to some degree, you’re right: a one-off experience is notlikely to do much damage. But imagine how many times ina week or month you eat a late dinner or enjoy a bedtimesnack, or how frequently you sleep less than 6 hours. Everytime your circadian rhythm gets off balance, it can take twoto three days for your body to readjust. That means thatone day of breaking your rhythm leaves your body offbalance for half the week.It takes longer than you may imagine for your body toadjust to even the smallest glitch in your circadian rhythm.Notice how many days it takes your body to get used to theshift created by adjusting our physical clocks forwards orbackwards just one hour for Daylight Saving Time. Now,think about shift workers, such as doctors, nurses, orairline personnel. Just one night shift of work can throw offcognitive abilities for an entire week. And when we travelacross time zones, we become a part-time shift worker.Cross-country travel may seem benign, but when you haveto adjust to a new time zone when you arrive, you may feel



jet-lagged for a few days. For most people, their circadianclock takes almost one day to adjust to each hour of timeshift; for some people, it can take two days per hour of timeshift. It’s not just the plane travel that can be stressful forour circadian rhythms. On the day we travel, we may wakeup early, cutting short our sleep time, eat earlier or laterthan usual, and may have difficulty falling asleep in the newplace.Similarly, when you are out late on a Friday or Saturdaynight, and you stay awake for three extra hours past yourusual bedtime, or you delay eating breakfast by three hourson the weekend, it affects your body in the same way asflying from London to New York. Clock scientists call thisweekend habit social jet lag.A change to the timing of any of the three core rhythms—sleep, eating, and activity—can be equally deleterious toyour health. While a disruption does not lead directly to onespecific disease, it can compromise health in many differentways. If you are already genetically susceptible to onespecific type of illness, you may notice its symptoms first.For instance, if you have a sensitive stomach, circadiandisruption can trigger heartburn or indigestion. If you areat risk for heart disease, circadian disruption can trigger aheart attack or stroke, as in the study I mentioned inChapter 2.We also know that when one rhythm goes, so go the rest.All of us have experienced this phenomenon during real orsocial jet lag, like when we attend a late-night party. Thelight you’re exposed to at the party, when you wouldusually be sleeping, suppresses your need for sleep. Everyhour you stay awake past midnight disrupts your circadianrhythm more. The next morning, you feel terrible, even ifyou sleep in. During the day you might find that your brainis foggy and it’s harder to pay attention or make evensimple decisions. Waking up late also disrupts your regular



eating pattern, moving it from 8:00 a.m. to 10:00 a.m., andit may change your exercise routine. Science has shownthat a sleepy brain also craves calorie-dense, unhealthyfood.2  So, even if you have been trying to eat healthy, yourbrain is more likely to ignore your inner voice and go forthe sweet, carb-heavy breakfast you may regret later.
DIABETES AFFECTS YOUR CIRCADIAN CODEIt’s quite possible that your state of health is linked to oneor more circadian disruptions. And it’s quite possible thatdiabetes itself, including complications or side effectsrelated to medications that are meant to control it, maycause their own circadian disruptions. Each of these factorscan cause you to sleep less or too much, change yourappetite (leaving you feeling too full or too hungry), oraffect your ability to engage in physical activity.

THE CARLOS EXPERIMENT
One of my male colleagues at the University of California, San Diego, where
I am an adjunct professor, is about 65 years old and travels at least once a
month all over the country and internationally. A few months ago, when he
did not show up to a meeting, I found out that he was recovering from a
heart attack. I was surprised to hear the news because he always appeared
to be in top health. Once he was feeling better, he told me that he had the
heart attack right after returning from a trip to Europe. I suggested that we
do a little experiment: we would track his heart health before and after he
üew across at least one time zone. He was surprised to ûnd that every time
he travelled, either after landing in the new place or after returning to San
Diego, his heartbeats were slightly outside the normal range. Now he is
more careful and tries to optimise his circadian rhythm before and after
travel.

For example, obesity—one major cause of diabetes—increases the risk for obstructive sleep apnoea (you’ll learnmore about this in Chapter 8). Not having restorative sleepbecause you can’t breathe freely at night increasessleepiness during the day and reduces the drive to



exercise. As physical activity goes down, the drive to sleepat night also reduces. This cycle keeps you awake late intothe night under bright light, and when you stay awake,there’s a greater likelihood that you will continue to eatlate into the night. In an advance stage of diabetes, youmay wake up a few times to go to the loo and it may bedifficult to fall asleep again. Diabetes can also make yourstomach bloated, or you may have acid reflux, which makesit difficult to fall asleep or may wake you up from yoursleep. The cycle then continues: each of these issues notonly changes the way your body controls blood glucose butcan also affect other areas of your health by disruptingyour circadian rhythm.Worse, a chronic circadian disruption makes treatingdiabetes with medication less effective. One study foundthat those who are diabetic and do shift work are less likelyto control their blood glucose level with medication thanthose who do not do shift work. In the study, 240 peoplealready diagnosed with Type 2 diabetes were included: 120were shift workers and 120 were day workers. Theproportion of people who had good glycaemic control withtheir medication was lower among shift workers than otherworkers (16% versus 28%), and the symptoms associatedwith hypoglycaemia were more common in shift workers(43% versus 27%).3
ARE YOU LIVING IN THE WRONG PLACE?
Professor of economics Raj Chetty has shown us that where you live
inüuences your daily rhythms and ultimately your health and life span.4  A
neighbourhood with high levels of social segregation, income inequality,
accepted instability of family structure, and low-quality schools is correlated
with less access to healthy foods, safe public outdoor places to exercise,
and quiet places to have restful sleep. However, moving out of such a
neighbourhood is not always the answer. Stanford computer science
professor Jure Leskovec found that people who live in cities with public
transportation are more physically active, taking 2,000 to 3,000 extra steps
per day.5  When they go from home to work, they are not walking from their



kitchen to the garage but, rather, from their home to the nearest bus stop
or train stop—a net positive outcome.

WHO IS INFLUENCING YOUR CODE?

Our habits are formed by many factors, some within ourcontrol and some seemingly beyond our control becausethey are influenced by others. The factors that affect yourcircadian clock likely fall into three buckets:
PERSONAL. Personal habits are the ones for which you havecomplete control. With knowledge, determination,mindfulness, and self-monitoring, you can improve yourdaily habits to support optimum circadian rhythms. Some ofour personal habits that negatively affect a circadian codeinclude the following behaviours, and a complete list isincluded in the second assessment at the end of thechapter:Staying indoors under dim light most of the dayNo daily physical activity/exercise/walkingExposure to bright light at night—working on your laptopor computer, or watching television—up until bedtimeHaving coffee, tea, caffeinated fizzy drinks, darkchocolate, or chocolate desserts (like a brownie) afterlunchHaving a before-breakfast or after-dinner snackStress eating, or having a snack in the middle of the nightto help you fall back asleep.
FAMILY OR CO-HABITING PEOPLE. The people you live with canindirectly affect your circadian rhythms. Being aware ofhow other people’s habits can affect your own can help youmanage your rhythms better. The familial habits thatnegatively affect your circadian code include:Timing your meals to accommodate someone with adifferent schedule; this practice is common for people



with children, as parents feel compelled to sharebreakfast or dinner with their children, who may need adifferent schedule (early or late school/activities)Living with a shift workerBeing a caregiver; both new mothers and carers for theelderly (or those with a chronic disease) often trade off agood circadian rhythm to align with the person they carefor.
COMMUNITY. The expectations of work (day work or shiftwork), as well as your community’s culture, customs, andnorms can affect your circadian rhythms. The communityhabits or workplace expectations to watch for include:If your work requires you to stay awake for at least 3hours between 10:00 p.m. and 5:00 a.m. for more than 50days a year (once a week), consider yourself a shiftworkerWorking nights, early mornings, or evening shiftsSwitching from one shift to another every few days,weeks, or monthsAny job where you are required to respond to emails,take calls, or attend to work at all times of the day; therange today is almost endless and includes workers in thegig economy, doctors, teachers, information technologyworkers, musicians, consultants, artists, and more.Long working hours; cramming 12 hours into one shift(say, 6 a.m. to 6 p.m., which is normal for many day-shiftnurses, retail industry employees, etc.)Commutes of an hour or more each way for workSchool schedules that begin early in the morning.Professor Horacio de la Iglesia, PhD, and I did a study onschool start time changes for secondary school students.We found that when a school district delayed thesecondary school start time by one hour, students got 34



minutes of extra sleep and improved their grades.6Although we did not add parents into the mix ofparticipants, I assume many of them were also able to getextra sleep following the new schedule.You can optimise your circadian code by first focusing onthe factors that are personal. Then, work with your familyand make decisions that are in the best interests of thegroup’s optimal circadian alignment, such as setting afamily mealtime or making small adjustments to cookingtechniques that use technology to the family’s advantage.For example, many IF families are using programmablepressure cookers or slow cookers to start the cookingprocess remotely.You may not be able to immediately change communityfactors that affect your rhythm, but you can makeadjustments to improve your alignment. For example, if youhave a long commute or have to be at work very early inthe morning, take your breakfast to go or eat dinner onyour way home from work.



TESTING YOUR CIRCADIAN CODE

First, pay attention to whether your daily sleep, activity,and eating patterns have changed over the past fewmonths. Try to return to your normal patterns. Once youhave reached what is “normal” for you, let’s see if it isoptimal.I have developed two assessments that you can take inthe privacy of your own home to help you see if the qualityof your circadian code is affecting your health. The first onefocuses on the way you think and feel right now. Thesecond offers an opportunity for you to track how far offyou are from living within an optimal rhythm.
CIRCADIAN HEALTH ASSESSMENT #1: HOW DO YOU FEEL?



Understanding how your current health affects yourcircadian clock will help you make small changes that willadd years of good health to your life. However, understandthat there are no right or wrong answers; your mental andphysical health status is as individual as you are. Don’tworry if you aren’t perfect; almost everyone has room forimprovement. Better still, if you answer yes to any of thesequestions, optimising your circadian system will onlycontribute to improving how you feel.
Physical HealthThe following list includes various symptoms andconditions that are related to diabetes, many of which wereviewed in Chapter 1. Any of the following can be a signalthat you are edging closer to diabetes or that your existingdisease is not fully under control. These symptoms orconditions can also cause a circadian disruption byaffecting your sleep or eating cycles, or they may occur asa response to a poorly operating circadian code. Eitherway, recognising that you have these issues, andunderstanding that they may be affecting you beyond thesymptom itself, is the first step towards addressing them.This is critically important, because prediabetesincreases your risk for many of these health problems andreversing that trend can go a long way towards a lifetime ofbetter health. Prediabetes can slowly and insidiouslytransform into Type 2 diabetes, which requires prescriptionmedications that you will likely have to take for the rest ofyour life. And you may also have to cope with the adverseeffects of these medications.Place a check next to the symptom/condition if you sufferfrom it frequently or have received a confirmed diagnosisfrom a medical professional. If you haven’t already, discuss



these symptoms and available treatments with your doctor.These symptoms are arranged alphabetically: Abdominal pain Acanthosis nigricans (tan or brown raised areas on thesides of the neck, in the armpits and groin, on the hands,elbows, and knees) Acid reflux Allergies Asthma Athlete’s foot Bacterial infections: red or swollen areas on the skin,eyelids (styes), hair follicles, or around the nails Bell’s palsy Bladder infections Blisters on fingers, hands, toes, feet, legs, or forearms Bloating Boils Callouses on the feet Carpal tunnel syndrome Cataracts Change in the amount of sweat Chronic fatigue Constipation Decreased libido Dental issues: gum disease, cavities, loose teeth Dermopathy (light brown, scaly circular patches on thefront of legs; can be mistaken for age spots)



 Diarrhoea Difficulty adjusting from a dark room to bright light Difficulty breathing Digital sclerosis (tight, thick, waxy skin on the backs ofhands, toes, and forehead) Disseminated granuloma annulare (a red, red-brown, orskin-coloured ring or arc-shaped raised area on thefingers or ears) Dizziness/loss of balance/difficulty walking Double vision Dry mouth Dry skin on feet Erectile dysfunction Eruptive xanthomatosis (tiny firm, yellow enlargementsin the skin, each with a red halo and may itch, found onthe backs of hands, feet, arms, legs, and buttocks) Excessive thirst Fainting Fluid retention Foot ulcers Frequent urination Fruity odour on breath Fungal infections on the skin Glaucoma Headaches Heart disease Heartburn



 High blood pressure/hypertension High LDL cholesterol Hot flushes or disrupted sleep related to menopause Indigestion Insomnia Irregular menstrual cycle Irregular resting heartbeat Itching, particularly on the lower legs Itchy rashes in the warmer folds of the skin, includingunder the breasts, around nails, corners of the mouth,under the foreskin, and armpits Jock itch Joint pain Lower back pain Migraines Necrobiosis lipoidica diabeticorum (a dull, red, raisedarea that changes to a shiny scar with a violet border) Nephropathy (kidney disease) Neuropathy (tingling, pain, numbness, or weakness inyour feet and hands) Overweight/obesity Pain or weakness in the legs Poor night vision Retinopathy/blurred vision Ringworm Sleep apnoea



 Snoring Stroke Sweating while eating or sleeping Thoracic/lumbar radiculopathy (tightness of the chest orabdominal wall) Unilateral foot drop Urinary tract infections Vaginal dryness Vomiting Weakness/numbness on one side of the body
Mental HealthThe goal of this part of the assessment is to help you seewhere your mental health is affected, so that you can getyourself back into alignment with a routine that regulatesinsulin and enhances your circadian code. Circle thecorrect response if you suffer frequently.



Do you feel anxious? Y/NDo you feel low or have frequent blue moods? Y/NDo you struggle with attention and focus? Y/NDo you experience brain fog or poor concentration? Y/NDo you frequently lose items, such as your glasses, a chargingcable, or keys? Y/N
Are you forgetful of names and faces Y/NDo you rely on a calendar or to-do lists Y/NDo you get tired in the afternoon Y/NDo you wake feeling tired Y/NDo you have food cravings Y/NDo you feel like you have a lack of willpower over food Y/NHave you been told that you are irritable? Y/NDo you have trouble making decisions? Y/N

If you are experiencing changes to the way you think, don’tignore that: it may be a sign that your circadian rhythm isout of whack. Without a strong circadian code, the braindoes not have the right amount of time to rest and reset forthe next day. One of the major functions of sleep is todetoxify our brain. It’s like when you make a batch ofmuffins for a friend, and two out of the batch don’t lookquite right, so you eat those instead of putting them in thebox. Similarly, the brain has to remove poorly madeproteins that occurred during the daytime, and thathappens in our sleep. But if our sleep is disrupted, then wecannot detoxify our brain and those toxins can build up,causing mild forms of abnormal brain function: foodcravings, irritability, forgetfulness, stress, and less focus.However, when fasting and sleeping are aligned, thebrain benefits. A proper overnight fast of more than 12hours triggers the production of hormone-like molecules inthe brain called brain-derived neurotrophic factor (BDNF),which is very important for the creation of new neuronsand new neuronal connections that help in terms of bettermemory, attention, and problem-solving capacity.



The daytime production of insulin paired with nighttimefasting is the ideal way to maintain brain health. Insulin isnecessary to connect nerve cells with each other andmaintain important levels of brain chemicals. But withoutproper insulin function, our blood sugar levels can hitextreme lows or highs, and our brain cells and neuronscannot function normally. Confusion, poor memory, andpoor attention are the most likely symptoms. For example,even when you are taking diabetes medication to controlyour blood sugar levels, those levels may drop too low,causing hypoglycaemia—this mostly occurs at night but canalso happen during the day—and you correct the associatedsymptoms of dizziness and extreme hunger by having aglass of juice. Even corrected, the next day you may feellow energy, confused, unable to focus. On the other end ofthe spectrum, the same symptoms of inability to payattention, confusion, and dizziness are signs of diabeticketoacidosis, which occurs when your blood sugar levelsget too high. If either of these conditions continues forweeks or months, that can change your brain health,causing mood disorders such as feeling low, anxious, anddepressed.These symptoms can be reversed within a few hours bytaking care of your diabetic ketoacidosis. However, if thiscondition continues, it can damage neurons and lead to abuildup of unnecessary proteins in the brain and,ultimately, Alzheimer’s disease. In fact, manyepidemiological studies involving more than a hundredthousand diabetic patients have shown some significantconnection between people who have diabetes for manyyears and eventual development of dementia or Alzheimer’sdisease.7  This is why some people refer to Alzheimer’s as“Type 3 diabetes”.Living with chronic stress can also affect both yourmental health and your insulin levels. During stressful



situations—either the physical stress of doing strenuousexercise or, more often, mental stress—we produce morestress hormones, such as cortisol; and having that floataround in your bloodstream makes it harder for insulin towork the way it should, leading to an increase in bloodsugar. Cortisol production should have a strong circadianrhythm, with peak levels reached within an hour or two ofwaking up in the morning,8  so that the body can have theright energy to start the day. As the day goes on, stress canraise cortisol levels again, even though the body is notprogrammed to receive it. For some people with diabetes,even jogging at a moderate pace can trigger a rapid rise incortisol and a parallel increase in blood sugar. Luckily,there is a circadian solution: by keeping to a circadianroutine, you can lower stress, which also helps your bodyrelease insulin at the right levels.
COMBATTING STRESS WITHOUT FOOD
Moments of mental stress may make you crave a calorie-dense snack. But
because your insulin levels are already out of whack owing to the stress,
eating even a small snack can raise your blood sugar much higher than if
you had the same snack when you were not stressed. A better antidote is to
take a 5-minute walk outside.

Behavioural HabitsMany of us do not sleep enough, eat randomly, do notparticipate in significant physical activity, or do ourphysical or mental activity at the wrong time. Thesepersonal habits can affect your circadian rhythms, as wellas your risk for diabetes. To see if your daily activities areaffecting your health, circle your response to the followingquestions.



Do you take fewer than 5,000 steps a day? Y/NDo you stay indoors under dim/fluorescent lighting most of theday? Y/N
Do you spend less than an hour outdoors under daylight each day? Y/NDo you exercise after 9:00 p.m.? Y/NDoes your phone, laptop, and TV remain bright until you fallasleep? Y/N
Do you spend more than 15 minutes in bed looking at thecomputer, phone, or TV before going to sleep? Y/N
Do you drink or eat anything (other than water) after 7:00 p.m.? Y/NDo you have one or more alcoholic drinks (cocktails, wine, or beer)after dinner? Y/N
Do you have an after-dinner snack as late as an hour beforebedtime? Y/N
Do you forget to drink at least eight 240 ml glasses of waterthroughout the day? Y/N
Do you drink coffee, tea, or caffeinated fizzy drinks in theafternoon or evening? Y/N
Do you consume dark chocolates, pudding, high-carb foods(doughnuts, pizza), or energy drinks to improve your energy level? Y/N
Do you binge on foods regardless of hunger? Y/NDo you eat whenever food is presented to you, even if you are nothungry? Y/N
Do you have a snack in the middle of the night to help you fall backasleep? Y/N
Do you have a “before-breakfast” snack when you first wake up? Y/NDo you need a cup of coffee/tea to fully wake up? Y/NDo you sleep with a light on? Y/NDo you set aside less than 7 hours for sleep and rest every day? Y/NDo you need an alarm clock to wake up in the morning? Y/NDo you typically catch up on sleep on the weekends? Y/N

ASSESSING YOUR RESPONSES

It is common to have a few yes answers to these questions.In the physical and mental health sections, many of us mayanswer yes to one or two questions, but answering yes tothree or more in each section is a sign that your circadian



rhythms may not be optimal. You may also assume thatsome of the symptoms may be benign and negligiblebecause many people your age or your peers may have thesame symptoms. But just because these symptoms arecommon doesn’t mean you need to live with them.In the behavioural habits section, any yes answer is apotential disruption to your circadian clock. In our studieswe have found that people typically have five or more yesanswers, which means they have many differentopportunities to improve their rhythm.
CIRCADIAN HEALTH ASSESSMENT #2: TRACK YOUR DAY

The second part of the test is more of a tracking exercise.For the next week, fill out the following chart, using thedescriptions as your guide. Answering these six questionsfor a week will give you a fair idea of your current dailyrhythm. Most likely, you will find that your answers dependon many factors: whether or not you are at work, if it is aweekday or a weekend, or the unpredictability of yourlifestyle. In my lab, we have monitored thousands of peopleall over the world, and the trend is the same: most peoplehave different rhythms on weekdays and on weekends.Luckily, there is an ideal circadian code for each of us,and the adjustments for individual use are not thatextreme. In the second half of this book, you will learnexactly when you should be eating, sleeping, andexercising.You may not be able to immediately incorporate everyaspect of an ideal rhythm into your everyday life, butpaying attention to your current rhythms will give you agood understanding of what you may be doing wrong andwill help you see the places where you can make small fixesthat yield big results.



In the following chapters, we’ll discuss goals to worktowards. But for the moment, let’s take a brief look at theimportance of each of these matters.
When (and How) You Wake UpWhen you wake up, open your eyes, and get out of bed, thatfirst ray of bright light entering your eyes activates themelanopsin light sensors in your retina that tell your SCNthat morning has arrived. Just like in a spy movie when twoagents begin their mission and synchronise their watches,seeing the first ray of bright light signals the SCN to set itsown clock time to the morning. Usually, when the SCNregisters that you have slept enough, it will automaticallynudge you to wake up—like an internal alarm clock. But ifyou need a real alarm clock to wake yourself up, your SCNisn’t ready and still thinks it is night. This is why the goal isto be less reliant on an alarm clock and to get enoughhours of sleep so that you wake up when your SCNrecognises morning.As you fill in the chart that follows, note not only whattime you woke up but also if you required an alarm clock.We don’t wake up the same way our ancestors did even acentury ago. In the past, when our circadian clock was insync with the day–night cycle and we went to bed before10:00 p.m., our SCN would wake us up around dawn.That’s when you naturally stop producing melatonin andyour sleep drive reduces. Dawn also brings manyenvironmental signals to wake us up, like the first light andthe seasonal noises of birds and animals. If those cuesdidn’t do the trick, a rise in body temperature would wakeyou up; as melatonin levels drop to reduce the drive tosleep, the cortisol levels go up, making you feel noticeablywarmer.



Today, we rarely wake up to these cues. Sleeping in aperfectly temperature-controlled bedroom with double-glazed windows covered with thick curtains or blackoutshades, we’ve all but cut out the natural morning signals ofsound, light, and temperature. And when we go to sleeplate, our sleep drive and melatonin levels are still high bydawn. This is why so many of us require a bone-jarringalarm clock.
Your First Bite/Sip of the DayJust as the first sight of light syncs your brain clock withthe morning, the first bite of food signals the start of theday for the rest of the clocks in your body. In our research,we found that 80 per cent of people eat or drink somethingother than water within an hour of waking up.9  The next10 per cent of people have something within 2 hours, andonly a small fraction of them wait for more than 2 hours toeat. Many people also reported that they often skipbreakfast. These numbers just didn’t add up, so we dugdeeper and found out that the term breakfast is clearlymisunderstood.

Breakfast means “breaking the fast”: the fast is the timethat passed during the night before, when you weren’teating or drinking. But what constitutes a true break in afast? The answer is whatever triggers the stomach, liver,muscles, brain, and rest of the body to think the fast hasbeen broken. And that encompasses “almost” anything youput in your mouth besides water.You may think that a small cup of coffee with milk and/orsugar is not going to break a fast; most people simplyassociate their morning brew with an attempt to wake upthe brain. Actually, as soon as we put calories in our mouth,the stomach begins to secrete gastric juice in anticipationof digesting food. Then a cascade of hormones, enzymes,



and genes start their regular chores. That first cup ofcoffee or tea is all it takes to reset the stomach and brainclocks.Most of our respondents consumed less than one-fourthof their total daily intake of calories between 4:00 a.m. andnoon, while they ate more than 30 per cent of their dailyintake at night.10  They reported that they were skippingbreakfast, but in reality they were just skipping a big mealin the morning. Instead, they were eating a small snack orcoffee, tea, juice, yoghurt, or other items that they didn’tconsider a meal. However, the stomach does consider it ameal. It does not matter whether it is a cup of coffee or awhole bowl of cereal, when you break your fast, write downthe time you have done so.If you still have questions about what should count asfood, just think about the day you do your fasting bloodglucose test, first thing in the morning. Does your doctortell you it is okay to drink a cup of tea or coffee beforetaking your blood glucose reading? Usually the answer isno.
The End of Your Last Meal/DrinkYour brain must switch from being active to resting andrejuvenating at night, and similarly your metabolic organsneed to wind down and rest for many hours. The last bite orlast sip of the day signals the body to prepare to winddown, cleanse, and rejuvenate. It takes a few hours for thebrain and rest of the body to get the message and start theprocess; it needs to be completely sure that no morecalories are coming its way. So, just like a cup of coffeestarts your metabolic clock, your last bite of food or drinkhas to be part of the digestive process for the 3 to 5 hoursbefore the body can begin its repair and rejuvenationmode.



Culture is one of the biggest predictors of eatingpatterns. Although many people in the United States and inthe UK eat dinner early, we live in a culture of after-dinnerand late-night snacking. In many Eastern countries and inparts of Europe, late-night eating is the norm; in somecountries, restaurants don’t even open for dinner before9:00 p.m. And in some places, late-night dinner is thebiggest meal of the day, while in others it is a small meal orleftovers from lunch.Be honest and write down when you took your last bite orlast sip (other than water and medication) of the day. Youmay go into this exercise thinking that you already have aschedule, but our research has shown that it is likely youdon’t. We use food to keep us energised or to unwind. Theweekends pose a different challenge, as we are often on acompletely different schedule, socialising well into thenight. Keeping track of your eating will show you clearlywhether you’re adhering to a pattern.
The Time You ExerciseThere are distinct effects regarding the time of exercise orintense physical activity on circadian rhythm, sleep, andyour blood glucose level. So, what time you exercisematters.
The Time You Shut Off All ScreensWith 24/7 social media, television, and streamingentertainment on digital devices, it becomes important toknow when you are off the virtual party. You may bethinking that watching TV and being engaged in socialmedia are ways to unwind and relax. But pay attention towhether they make you more stressed and jazzed up, whichthey often do.



Once we shut off our devices, the brain still takes manyminutes to unwind. Our eyes receive a big share of lightfrom those digital screens, so turning them off is alsosignalling that we are turning off all light input to thebrain.
The Time You Go to SleepWake-up time is relatively fixed by one’s work schedule, sobedtime often determines how many hours of sleep you get.Some of us have a fixed schedule during workdays. Othersmay have a fixed bedtime every day but wake up atdifferent times on workdays and off days. The mostaccurate response is just before you shut off the lights,when you checked your last email/text/social mediaaccount, and are in bed ready to close your eyes.



TABLE FOR ASSESSMENT #2

Assess Your ResponsesThese six times will give you a good idea about yourexisting circadian system. There is no magic schedule thatwill work for everyone. However, use the followinginformation to determine where to start making changes.The first four categories are more important and arerelevant to almost everyone, whether routinely using digitalscreens or exercising.If all six times change by ±2 hours or more over thecourse of the week (between workdays and off days), youhave a lot of room for improvement. You will easily find atleast one category to fix. Sometimes fixing one categorywill automatically bring a few others to within anappropriate range.



Look at the total number of hours you spend sleepingeach day. The National Sleep Foundation recommendsthat adults get at least 7 hours a night, and that childrenrequire at least 9 hours.11, 12, 13  If you are sleeping lessand you wake up feeling tired in the morning, the firstthing you should work on is getting to bed earlier orfiguring out a schedule that allows for at least 30 moreminutes of sleep in the morning. If you sleep more than 7hours and still feel sleepy when you wake, perhaps yoursleep quality is not up to the mark. Remember, just threeout of seven days of poor sleep will throw off your bestefforts.Look at the total number of hours your stomach is atwork. Take the earliest you eat any day of the week andthe latest you eat any day of the week, ignoring only oneoutlier day outside your “normal” routine. That is thetime period your gut is most likely staying ready toprocess food. If this number is more than 12, here’s thegood news: You have something to work on, and it willhave one of the biggest impacts on your health for therest of your life. And you’re not alone. Only 10 per cent ofadults eat for 12 hours or less on a consistent basiswithout following a programme such as this. People whocan eat all their food within an 8- to 11-hour window mostdays will reap the most health benefits.Compare your last bite or sip time with your bedtime. Thedifference should ideally be 3 hours or more.Compare your first bite or sip time with your wake-uptime. Your first bite should ideally be an hour or moreafter waking up. (In Chapter 5, I’ll explain why this is so.)
JOIN OUR TEAM
My team has created an app that allows you to easily track your circadian
code. Go to myCircadianClock.org to sign up to participate in a 14-week
research study and get the free myCircadianClock app for your phone. It’s a



great way to see a more detailed look at your eating and sleeping habits. As
the ûeld of circadian rhythm progresses and we make discoveries in clinical
science and public health, we will routinely transmit the new information to
our users through the app and through our blog posts.

To participate, just record everything you eat and drink, including water
and medicines, by simply snapping a photograph and uploading it via the
app. You may also record your sleep, or you can pair an activity or sleep
tracker to the app. The ûrst two weeks of recording will help you ûgure out
where you are with respect to your daily routines and what changes you can
possibly make to address any issues.

We already have thousands of participants, and we’ve used their data to
make some very important ûndings, including some of those we’ve
mentioned in this book. As you follow the programme, you can also make a
big contribution to science by recording your new habits and telling us what
went right and what went wrong. Your information is completely conûdential
and only used to help us guide you, and your experience, and will also help
others.

NOW THAT YOU KNOW, LET’S GET TO WORK

You may be surprised or even a little miffed that adjustingthese few things is all you need to do to fix your health.What about counting calories? What about a low-carb,sugar-free, Paleo, vegan, Mediterranean, Blue Zones,Atkins, or keto diet? What about critical supplements likefish oil or green tea? You no longer have to worry aboutthem. Just pause for a second and think—before theIndustrial Revolution, people all over the world atedifferent types of foods depending on where they lived.There was no Chinese takeaway in London or bagels inIndia. Back then, diabetes was rare, instead of the norm.Yet our ancestors all had one thing in common: they ateless, did more physical activity, slept more, and completedtheir daily routines with clockwork precision because theydid not have the luxury of light to extend the day. As I liketo say, timing is everything.In fact, timing is the grand corrector for all ourbehavioural habits. We have seen clinically that whenpeople try to eat all their daily calories within 8, 10, or 12



hours, they also tap into the wisdom of the body’s circadianbody and brain. A natural control over calorie intake setsin, and as much as they try, they cannot actually stuffthemselves with too much food in this short period of time.This means that as you get used to a smaller window oftime for eating, you’ll feel more satisfied with less food.This change is critical, because when you eat less and loseweight, you remove one of the major factors for developingdiabetes in the first place: 80 per cent of Type 2 diabeticsare overweight or obese,14  and weight loss is a primaryintervention goal to improve diabetes control outside ofliving within your circadian code.By focusing on timing—the when of your habits—you’llsee that hormonal balance is restored and your immunesystem, mood, sleep, happiness, and libido might improve.If you are taking medications to treat your blood pressure,cholesterol, or blood sugar, fixing your circadian code maymean that you need a smaller dose to stay healthy. That’swhen you know you are well on your way to reversing adisease.It takes about 12 weeks to adopt a new habit and have itaffect your genes. Our existing habits and environmentsare like another layer of information affecting the DNA.This is called the epigenetic code, and it is so powerful thatit reinforces our habits in a way that makes us feel like wecannot escape them. When you try to change your habits—whether it is regarding exercise or a new eating routine—the established epigenetic code makes it difficult to adoptthe change as a new habit. This is when you need somewillpower to fight those old habits and make new ones. Asyour body sees the positive results these new habits bring,it will slowly get used to them and your older epigeneticcode will be replaced with a new code that willautomatically nudge you to stay on your new routine.



In the next part of this book you will learn exactly whento eat, rest, play, and work so as to reverse or addressdiabetes. Luckily, the rest of your family can follow thesepatterns along with you. In this way, you can establish yourfamily/cohabitating habits so that everyone can supportone another, and ultimately all reap the benefits.





CHAPTER 5When to Eat
Intermittent fasting (IF) has many benefits that directlyimpact diabetes. As you learned in Chapter 3, by creating alonger overnight fast, IF retrains the genes and lowers therisk for developing diabetes, restores the balance betweenstoring and burning fat, makes the natural insulinproduction more responsive and appropriately released,improves muscle function so that exercise becomes easier,lowers the inflammation related to diabetes, enhances thegut flora to excrete more sugar, and improves outcomes ifsomeone is already on medication. It also addresses theailments that show up as the sinister friends of diabetes;that is, it can reduce blood pressure to a healthy level,reduce the amount of bad cholesterol, and improve hearthealth.What’s more, we have found that by consolidating one’smeals into a smaller window of time, it is possible to reduceone’s caloric intake. That’s important because if you arecurrently overweight, addressing your waistline is one ofthe best ways to start to reverse diabetes, or remove apotential risk factor for developing it in the first place. IFeating isn’t necessarily considered a diet because it’s neverabout counting calories; it is just about making you moredisciplined about timing. However, we do know that whenyou restrict your window of opportunity, there are just somany calories one can eat in a shorter amount of time.



Our research has revolved around a 12-week programme,and this is the same goal we want to set for you. It takesabout 12 weeks to adopt a new habit and have it affect yourgenes, mitigating another potential risk factor (if yourparents had diabetes, for example). What’s more, this habitis an important one for reversing diabetes: the majority ofour participants who completed the 12-week programmefound it easy to continue to practise IF by themselves for ayear or more, which is what is needed in terms ofcontrolling your health. If you want to fully reverse manyforms of diabetes, you will have to stay on IF for the longhaul.One of the best things about IF is that it is so easy tostart. There are just three decisions you need to make, andthat’s it. No special food to buy, no calorie counting, noequipment necessary, and no journaling beyond the notesyou’ve made in Chapter 4 (unless you love to journal, thencarry on!). Most other plans that reduce the risk fordiabetes or aim to control diabetes are based on eating less(reduced number of calories). Calorie reduction has beentested in numerous clinical studies, and it often leads toweight loss and a reduced risk for diabetes and many otherdiseases that come with diabetes.1  However, caloriereduction is hard to maintain because it is burdensome: itinvolves counting and recording the number of caloriesconsumed every time you eat. And because it’s so hard,people tell us all the time they feel both guilty when theycheat and deprived when they don’t. IF gets you to caloricreduction almost effortlessly.Of course, you should discuss your plans with your doctorbefore beginning any new eating programme. If you have afasting blood glucose of less than 100 md/dL or areprediabetic (fasting blood sugar 100–125 mg/dL) and arenot on any diabetes medication, it is highly likely that youwill not experience any discomfort from IF. However, in



one study that combined IF and calorie restriction withpatients who have Type 2 diabetes who were taking at leastone medication, nearly one in three had to reduce theirdiabetes medications during the 12-week trial because theywere experiencing nighttime hypoglycaemia.2  This,however, isn’t bad news. Once you master IF, your newhabit can better control your blood glucose than themedications you are currently taking. You may find that youneed fewer doses of medication, or even fewer types ofmedication. As your doctor sees improvements and reducesyour medication, you will also get the additional benefit ofhaving fewer medication side effects.The rest of this chapter will help you determine your“when to eat” decisions by analysing the answers to thefollowing questions:How long should your IF eating window be?How many meals should you eat within your window?What time will you start each morning?
STEP 1: CHOOSE YOUR EATING WINDOWIf you Google the words “intermittent fasting and howmany hours to fast,” you will find many answers, rangingfrom a 16-hour fast to even a 20-hour or 22-hour fast. Andyou will see a bunch of variations of IF that range fromreasonable to extraordinarily restrictive. The truth is, thereis no definitive study on which type of fasting is sustainablefor long periods of time and whether these forms of fastingare good for people with a risk for diabetes, which includesanyone who is overweight. In the clinical studies in whichthe effect of only 4 hours, 6 hours, or 8 hours of eating wastested on overweight or obese people, the participantswere selected based on their willingness to eat within sucha short window and that they did not have any of thesymptoms or complications that come with diabetes.



Although many of the participants could complete the 5 to12 weeks of the study, they often complained that eatingwithin a 4- to 6-hour window caused headaches, lowenergy, and nausea, and was not practical as a lifestyle.3In a clinical study that targeted an 8-hour eating window,some of the participants slowly drifted towards eatingwithin 10 hours and still reaped many benefits.4  And theother popular forms of IF have rarely reported their impacton sleep, hunger level, and energy level, all of which showdesirable improvement under a 10-hour window.Also, these more restrictive plans may not be feasible ifyour family does not buy in, leaving you with a completelydifferent eating routine from the rest of those you live with.Instead, a 10-hour programme, which is based on solidscience, is the easiest to do and to continue for longperiods of time. Our research has shown that one single,predictable, and sustained overnight fast a day is all youneed to reap the many benefits of IF.The other versions of IF that you should avoid if you aretrying to reverse diabetes include the 5:2 diet. This planhas you eat normally for five days and decrease the caloriesconsumed significantly for two days. This is the only dietconnected to a study testing the impact of this IF onpatients with diabetes that showed a positive effect forweight loss and fasting blood glucose.5Other types of IF diets do not have backup studies butare as follows:Eat Stop Eat: The same routine as a 5:2 diet, but you fastcompletely for two days a weekAlternate Day Fasting: Each week you fast every otherday, either by not eating anything or by eating only a fewhundred caloriesWarrior Diet: Every day you eat one huge meal for dinnerand only small amounts of fruits and vegetables duringthe day



Spontaneous Meal Skipping: You skip one or two mealswhen you don’t feel hungry or don’t have time to eat.
SET YOUR 12-WEEK SCHEDULENow that you understand the difference between our IFand the others, let’s set some goals. While the results ofmaintaining a 12-hour eating window are impressive,further reducing your eating time is significantlyadvantageous. We have found that the best results areachieved if you can consolidate your meals to fit into aperiod of between 8 and 11 hours. And when it comes toweight loss, we’ve found the best results occur when eatingwithin an 8- or 9-hour window, even though many will seegood results starting with a 12-hour window.In our mice studies, we found that the health benefitsfrom eating within a 12-hour window increase whenreduced to an 11-hour window and further improve withevery hour dropped until an 8-hour window is achieved.Until this same study can be done with people, we can onlyinfer that you will get better results the smaller your eatingwindow is. Plus, holding with a shorter eating windowallows for a little bit of cheating; if you follow a 10-hour IFand once in a while go to 12 hours, it’s not as bad asfollowing a 12-hour window and pushing it to 14 hours.However, while eating for 8 hours or less may be feasiblefor some, or for many of us over a few days, unless youhave strong willpower, it is truthfully difficult to sustainthis pattern over months or years—which is what isrequired if you want to completely reverse diabetes orlessen your risk of developing it. Our research shows that a10-hour eating window is sustainable, however.Additionally, you can always combine a 10-hour IF withbetter food choices (which you’ll learn more about in thenext chapter) to reach the same health benefits as comewith an 8-hour IF pattern.



We’ve found it’s best to start by establishing a 12-houreating window for the first two weeks and then graduallyreduce that to a 10-hour maintenance programme. So, yourIF schedule for the next 12 weeks should look like this:
Weeks 1–2: 12 hours of eating
Weeks 3–12: 10 hours of eating

IT’S YOUR SCHEDULE
Those who are not on medication and ünd a 10-hour fast easy, and do not
develop any new health complications, may choose to shorten their eating
window to 9 or 8 hours beginning with Week 8. You will see faster
improvement with more weight loss and will improve your gut health, heart
health, and focus.

If you ünd it difficult to maintain a 10-hour window, go back to a 12-hour
IF and combine it with a healthy diet (as you’ll learn about in Chapter 6).

STEP 2: DECIDE HOW MANY MEALS TO EAT

You may have heard the recommendation to eat manysmall, nutritious meals spread throughout the day so as tomaintain a consistent healthy blood glucose level. Mypersonal trainer took this recommendation a step furtherand told me that I should eat every 2 to 4 hours up until mybedtime. While there is some merit to this idea, it wasnever meant for ordinary people. Instead, this eatingregimen was originally devised for two extreme ends of thepopulation.The first group were athletes training for bodybuilding,where it was thought that eating frequent small meals wasa good strategy for keeping the body in an anabolic,muscle-building mode. The second group were people withdiabetes, and the recommendation was to eat small mealsthroughout the day to reduce the flood of sugar after eachmeal, so that smaller amounts of insulin could handle the



rush of blood glucose. Both these ideas have beendebunked in more recent studies. Read on.The unintended consequence of the small-meals eatingregimen was the creation of “healthy snacks”. Based on theNational Health and Nutrition Examination Survey(NHANES) data, over the past 50 years, consumption ofsnacks as a proportion of total calories has increased fromone-tenth to one-fourth.6  This messaging has been sopowerful that when we reviewed eating patterns from themyCircadianClock app participants, we found that thetraditional breakfast-lunch-dinner pattern is no longerobserved, even among healthy adults. In fact, the numberof eating occasions ranged from 4.2 times a day to 10.5times a day.7  This eating pattern is not unique to theUnited States, as we found a similar eating pattern in astudy of adults in India.8Along with more snacking, total calorie consumption hasincreased. One would think that added calories would beenough to end the popularity of this small-meals regimen,but many professional nutritionists and dietitians stillrecommend snacking. Their claim is that choosing healthysnacks can help you to meet nutrient recommendations—and feel full between meals so that you will not overeat atmealtime, thereby controlling caloric intake each day. Thisthinking is flawed, for many reasons:
You don’t have to feel full all the time. Achieving amoderate level of hunger is a good sign that your stomachis ready for a meal and is tapping into your storedenergy/body fat. If you cannot eat your lunch 4 to 5 hoursafter your breakfast, or your dinner 4 to 5 hours after yourlunch, and you feel severe hunger that interferes with yourthinking, it’s okay to have a small snack, but only once ortwice a day. Avoid snack bars, crisps, pretzels, orsweetened nuts, because they are packed with calories andcan cause a spike in blood sugar. Instead try roasted



unshelled peanuts or pistachios. It takes time to break theshell and eat the nuts, which will slow your eating, makeyou mindful about what you are eating, and won’t cause aspike in blood sugar. If you can’t eat nuts, try a fresh fruit,vegetables such as carrots or cucumber with houmous, or abowl of unsweetened yoghurt.
You can easily reach USDA (and NHS) nutrition

recommendations in three meals. If you have been told thatyou’re not getting enough vitamins, fibre, or protein fromyour main meals, that is a warning sign that you are eatingtoo much ultra-processed, low-quality food. Adding snackswith protein and fibre may not offset the bad effects of therest of your diet, and certainly adds more calories.
It’s hard to keep calorie intake within a healthy range if

you are constantly eating. When you snack a few times aday, the combined calories from all those snacks can be asmuch as or even more than the calories in a full meal.What’s more, truly healthy snacks can be hard to come by.Ultra-processed snacks, including “healthy” bars andsmoothies, are everywhere; an apple, not so readilyavailable. Or, we have a tendency to confuse hunger andthirst, and you may seek a snack when your body is reallytelling you to drink a glass of water. If you have the urge tosnack, ask yourself when the last time was that you drank aglass of water, and try that instead.
The recommendation to eat small meals was never meant

to imply that you should do so across 16 to 18 hours a day.Snacking after dinner is by far the worst choice you canmake, and it will totally defeat any benefits you’ve achievedduring the day. First, snacking late at night disrupts thedigestive clock: you reignite your metabolism in your gut,liver, and elsewhere in your body. In this sense, you areliterally waking up the body when it is meant to be slowingdown, cooling down, and getting ready for sleep. Althoughyour brain told you that you’re hungry, your organs are not



ready to process the food, and because your gut was notprepared to digest the food, the food won’t move as fastthrough your digestive system as it does during thedaytime. When food sits in your stomach, your stomach willsecrete acid to digest the food. But if the food is notmoving, this can cause acid reflux, especially if you liedown immediately after eating.In our research, we have found that within any window oftime, three meals a day is the way to go. If you eat ahealthy breakfast after a long overnight fast, you may notfeel hungry for the next 4 to 5 hours. Similarly, a medium-sized lunch will power you for the 4 to 5 hours until dinner.This is a better schedule of eating because you are trainingyour body to be in sync with your natural circadian code,rather than aligned with a trendy diet. Our naturalcircadian rhythms process for the way our ancestors ate: afew times a day, with a long overnight rest. This isimportant to keep in mind if you are going to be practisingIF as a family. Even if you’re the only one with a risk ofdiabetes, the rest of the family can benefit. IF is good foreveryone, at any age, to improve their sleep, focus, andphysical health.And in terms of diabetes, a clinical study has shown thatpeople eating three (or even two) meals within a 10-hourwindow can better control their fasting blood glucose levelthan those eating three meals and three snacks. This is trueeven for people with insulin-dependent diabetes.9  Thisstudy showed that for people who have been living withdiabetes for more than 15 years and use insulin to managetheir blood glucose, eating a healthy diet in three mealsproduced significantly better results than eating the samenumber of calories and from the same food quality in sixmeals spread over 12 hours or longer.In this same study, overweight diabetic patients werelimited to 1500 daily calories. Some participants were



asked to eat the daily ration in three standard meals(breakfast, lunch, and dinner) and three snacks (afterbreakfast, afternoon snack, and bedtime snack); otherswere asked to eat the daily ration in three meals across 10hours: a big breakfast (700 calories), a modest-size lunch(600 calories), and a small dinner (200 calories). After 12weeks, the six-meal group barely lost any weight, saw nochange in fasting blood glucose or haemoglobin A1c, andtheir insulin dosage did not change. The three-meal groupsaw a 5 per cent drop in body weight, a reduction in fastingblood glucose and HbA1c, and were able to lower theirinsulin medication because they responded to thatmedication much better. What’s more, they found that thethree-meal group had a much better circadian clock. Someof their clock genes turned on at the right time and reacheda higher level than the genes of those in the six-meal group.Since these clock genes regulate the breakdown and use offat, carbohydrates, and insulin, the better clock in thethree-meal group is considered to contribute to bettercontrol of diabetes.We were not surprised with this component of the study,because circadian rhythm science had already predicted in2014 that eating fewer meals and having a long overnightfast may give enough rest to the body to repair itself andget ready to process food more efficiently with less insulin.In another study involving people who had been living withdiabetes for eight or more years, and were taking one ormore medications to control their diabetes, participantswere assigned to either a two-meal (breakfast and lunch)group or a six-meal (three meals and three snacks) group,with both groups eating the same number of total dailycalories. After 12 weeks, the two-meal group observedmore weight loss, a significant decrease in fasting bloodglucose, and improvement in the body’s ability to processglucose.10



SET YOUR MEAL FREQUENCYUse the information in Assessment #2 in Chapter 4 to seehow often you are currently eating. Most people would saythey eat three to six meals (including snacks) within a 12-to 13-hour period every day. However, we forget how oftenwe eat late, skip or delay breakfast, or discount oursnacking (a snack is anything you eat that’s not a glass ofwater; just 1 gram of sugar can wake up your pancreas).After you write down or use an app to track every singlefood or beverage you consume for at least ten days, youwill discover how far from ideal your eating pattern is tosupport a healthy circadian rhythm.
LET’S END SNACKING
If you can ügure out why you’re snacking, you can create new behaviours to
avoid it.

YOUR SLEEP-DEPRIVED BRAIN CRAVES SNACKS. A tired brain cannot resist
food, even if your body is not hungry. So, ask yourself if you are craving
snacks because you did not sleep well the previous night. Maybe you
need a power nap instead.
YOU ARE TIRED OR STRESSED IN THE MIDDLE OF THE DAY. Late afternoon is a
typical time when we start to feel a little tired. You may reach for a cup
of coûee, a hot drink, or a snack to perk you up. Instead, step outside,
take a deep breath, relax your muscles, or even meditate for üve to ten
minutes. All these behaviours can restore your energy as eûectively as a
snack.
YOU SNACK AT NIGHT. Some people are habituated to eat a bedtime snack
or drink a glass of milk before going to sleep. Remember, if you are not
feeling hungry, there is no need to snack. If you feel hungry at bedtime,
try just resisting the urge to snack; after a couple of days of IF, you will
notice you are less hungry at bedtime.
YOU HAVE NIGHTTIME HYPOGLYCAEMIA. Some people with diabetes wake up
in the middle of the night feeling ravenously hungry. This occurs because
their blood sugar has reached a dangerous low. They need to have a
glass of juice handy to immediately bring that blood glucose up to a safe
level. This is more likely to happen if you are taking diabetes medication
in the evening or after dinner. Since all diabetes medications try to
reduce blood glucose, and IF also reduces blood glucose, ask your doctor
if you can take your diabetes medications at lunch or reduce your



evening dosage. This may help you to safely practise IF without the risk
of developing hypoglycaemia at night. If you become hypoglycaemic,
always have the sugary drink your doctor has recommended.

STEP 3: SET YOUR START TIME

The last decision you need to make is when to start your IF.The first bite of breakfast, including your first sip of coffee,tells the clocks in your gut, liver, heart, and kidneys tobegin the day, so this begins your 12-hour eating window.Brushing your teeth in the morning (or at night, for thatmatter) will not disrupt your IF. Toothpaste doesn’t count.For the first two weeks, you can eat whenever you want, aslong as you stop eating exactly 12 hours after you’vebegun.The question I get all the time is, “Can I choose any 12hours I want?” The answer is that it depends. Any scheduleis better than no schedule at all. However, there is anincreased benefit to starting your eating window early inthe day. This may be because the pancreas functions betterin the first half of the day. One study found that people whodelayed their lunchtime did not see the same extent ofweight loss as people who ate lunch early.11We’ve found that it’s healthiest to wait and eat breakfast1 to 2 hours after waking up. The reason is that during theearly waking hours your nightly melatonin production maynot have reached its daytime low yet, and your pancreasmay still be asleep. At the same time, your body isexperiencing the morning rise in stress hormones, whichlimit the function of insulin to control glucose. But within 1to 2 hours, all your circadian rhythms are aligned andprimed for a big breakfast. Your stomach is ready to digestand absorb food, your insulin production is at a healthylevel, and your body is ready to process your breakfast.However, don’t wait more than 4 hours, because thatbreakfast time will push your dinnertime too close to



bedtime. When you start eating early, you are also likely toend early, at least 2 to 3 hours before going to bed. This isimportant, as melatonin levels begin to rise 2 to 4 hoursbefore your average sleep time. Finishing your mealsbefore the melatonin begins to rise is necessary so as toescape the interfering effect of melatonin on blood sugar.Once you set your breakfast time, stick with it. The lastfew hours of the overnight fasting are very important.Imagine you’ve cleaned your house and you’ve put all thedirt in rubbish bags right by your front door. All of asudden a wind comes and topples over the rubbish bags,and all your effort has been wasted. The same holds true ifyou eat earlier than usual in the morning. If your body isn’texpecting a big flood of food to come in, all the work doneovernight to cleanse your system is for naught. This isparticularly important when you are on a 12-hour eatingwindow. If you are doing a shorter eating window of, say, 8to 10 hours, eating an earlier-than-usual breakfast once aweek may not blunt the benefit too much.You are likely to find that as you adjust to eating within awindow of time, when you wake up in the morning yourmetabolism and hunger will demand a bigger breakfast.That’s okay. Having a full breakfast fills your stomach forroughly 4 to 6 hours, making lunch at the exact midwaypoint of a 12-hour eating window.After breakfast, dinner is the second most important mealto align with your circadian rhythm, as it signals the end ofyour eating for the day. If breakfast begins at 8:00 a.m.,dinner must end by 8:00 p.m. Once your body recognisesthat no more food is coming, it will slowly transition to itsrepair and rejuvenation mode. Consider this: you don’twant to lose quality family time at the end of the day, but ifyou have a meaningful meal for dinner, then you have thattime to spend together. Our study has also shown thatpeople who follow IF typically lose the feeling of extreme



hunger that they used to have before dinnertime. And overtime, they are able to reduce this meal size.After dinner, make sure you do not lie down or go tosleep right away. I give myself 3 to 4 hours between my lastbite and going to bed, which ensures better digestion andbetter sleep. You may feel hungry before bed, especiallywhen you start eating within an 8- to 10-hour window. It’sperfectly normal to experience these hunger pangs. Youmay even wake up from a deep sleep feeling hungry. Tryhard to push past this by drinking a glass of water; as yourbody adjusts to this new rhythm, the late-night hunger willgo away. And as mentioned earlier, if you are takingdiabetes medication and feel extreme hunger at night alongwith dizziness, have the sugary drink your doctorrecommends so as to combat hypoglycaemia.You’ll likely find that your system gets so used to the newtiming that you won’t feel hungry after your targetdinnertime. More surprising, people who have been on IFfor a while report that if they delay their dinner too muchpast their target time, or have another drink or bite late atnight, they can feel that the food just sits in their stomach,as if the stomach has been closed for the night and willreturn to work only in the morning.
TRANSITIONING TO A 10-HOUR WINDOWOnce you’ve mastered the 12-hour eating window, reducingit to a 10-hour IF will be a little more challenging. At thispoint, we recommend that you select a 10-hour window

that works for you and your family. Do not blindly followsomeone else’s advice on what worked for them or readnews articles that promote skipping breakfast or skippingdinner. The truth is you may find it difficult to follow thesmaller window for more than a few days unless itsomehow fits your lifestyle. So, think of an eating windowthat works for YOU.



To help you in finding this window, think about when youcan definitely “not eat”. That is, think of when you get intobed and when you typically wake up, or when you want togo to bed and want to wake up. This sleep window shouldbe at least 8 hours (you’ll learn more about this in Chapter8). Then, subtract 2 hours from your designated bedtime.Add 1 hour to your wake-up time. You are left with a 13-hour window from which you can select your 10-hourwindow after Week 2.

Once you wake up, wait at least 1 hour before eating breakfast, and ünish all
your food and beverages for the day at least 2 hours before going to bed.



Use your wake-up time and bedtime to set the optimum eating window for your
IF (see white box). The grey boxes oûer second-choice options, but they are

either too close to your bedtime (dark grey) or may end too late at night (light
grey). Although these windows may not be the best, they are better than eating

over a longer window of time. You can always drink plenty of water and
noncaloric drinks outside the eating window.

Using the table above, you can see there are multiple 10-hour windows to choose from (and if you don’t wake up onthe hour, don’t worry; any time within each hour is fine tostart). For example, if you typically go to bed at 10:00 p.m.and get out of bed at 6:00 a.m., you might select a 10-hourwindow of 7:00 a.m.–5:00 p.m., or 8:00 a.m.–6:00 p.m., or9:00 a.m.–7:00 p.m., or as late as 10:00 a.m.–8:00 p.m., or11:00 a.m.–9:00 p.m. The 7:00 a.m.–5:00 p.m. windowstarts too early and is close to your wake-up time, so yourbreakfast may overlap with some morning melatonin. If youchoose the 11:00 a.m.–9:00 p.m. window, dinner at 9:00



p.m. will be too close to your bedtime. You’re now left withthree possible choices: 8:00 a.m. to 6:00 p.m., or 9:00 a.m.to 7:00 p.m., or 10:00 a.m. to 8:00 p.m. There is no rigorousscientific study of which window is better. However, whatwe have seen from the results of the myCircadianClock appstudy is that people are more likely to consume alcohol,salty snacks, and sugary puddings as dinnertime moveslater into the night. Therefore, if you choose an eatingwindow that closes after 7:00 p.m., be mindful about notconsuming too much alcohol, snacks, or desserts.
THE COFFEE DILEMMA

Even if you have your morning coffee by itself, withoutbreakfast, it still counts as the moment you break yourovernight fast and open your IF eating window.Many of us are so addicted to coffee or tea in themorning that we think we cannot survive without it. Somepeople need coffee or tea first thing so much so that theyhave coffee makers programmed to sync with their alarmclock—as soon as the alarm goes off, the coffee machinestarts brewing. And once you’re addicted to coffee, youmay need an additional caffeine boost in the late afternoon.This second round is very likely to interfere with sleep,however. Coffee can stay in your system as long as 10hours. That’s why the conventional wisdom is to avoidcoffee past noon. If you are experiencing an energy lag inthe afternoon, it’s possible that you’re dehydrated: try aglass of water and see how you feel.Some people ask if a tiny bit of sugar (say ½ teaspoon) ora little cream or milk in the coffee or tea is a problem.Since our healthy level of fasting blood sugar should be 5grams or less, even 2 grams of sugar is a problem, becausethe pancreas has to wake up to start producing insulin inorder to absorb those 2 grams, and when insulin is turned



on, the fat-burning genes shut down. So, it is better not toadd any sugar, cream, or milk to that first cup of coffee ortea. However, keep in mind that black coffee or tea cantrigger acid reflux or heartburn. If you decide to switch toblack tea or coffee, you may have to reduce the amount oftea or coffee you drink so as to keep your stomach healthy.Some people have a cup of black coffee or tea in themorning, yet don’t take their first bite of food until 4 to 8hours later. This pattern is not a perfect IF, although it mayproduce some benefits for people who do not have diabetesor prediabetes. However, we don’t recommend this “blackcoffee IF” routine for people with diabetes. As yourmorning coffee triggers the pancreas and stomach clocks tostart, the body is now primed to digest and process food.When only a little bit of food follows, you’re not taking fulladvantage of your pancreas clock. However, a “black coffeeIF” is better than no IF.If you cannot wait until your breakfast time to have a cupof coffee or caffeinated tea, let’s figure out why you needthat boost:Some people drink coffee or tea in the morning topromote a regular bowel movement. If so, try sipping hotor warm water, or increase your fibre intake duringdinner.If you need coffee to fully wake up, it is a good sign thatyou are not getting enough sleep or your sleep is notrestorative. Pay attention to when you typically go to bedand try to do so earlier. You may find that after 2 or 3weeks of the 10-hour IF, your sleep will improve and youwon’t feel tired in the morning.If you have to get to work before your eating windowopens, have a small cup of black tea or black coffee tokeep you awake during your commute. It is better to becaffeinated than to drive while sleepy. This is particularly



important for workers who have to start an early morningshift.
HOW TO FIX DIABETES WHILE DOING SHIFT WORKWe discussed the nature and drawbacks of various kinds ofshift work in Chapter 2. There is no single, magic formulato live more healthily while doing such work. However,paying attention to a few lifestyle factors can help.

Alignment. Try to be on the same shift for at least twoweeks before changing to a different shift. This will helpyour body adapt to the new shift and recalibrate yourcircadian code.
Sleep. Irrespective of which shift you work, shift workersin general often do not get enough sleep. Focus onincreasing the number of hours in bed. Maintain a cool,dark bedroom where you can sleep whenever you can.
Nutrition. Changing your diet will make a difference! Tryto avoid sugary foods, alcohol, bad fats, and excessivecaffeine. Then, pick an eating window that you can stickwith on both workdays and off days. If you are on thenight shift, try a 10- to 12-hour eating window that startsafter noon and ends by midnight.
Exercise. Getting enough exercise and daylight arechallenges for some shift workers. Try to set aside atleast 30 minutes for outdoor exercise during the day.

CIRCADIAN TIPS FOR AIR TRAVEL OR LONG DRIVESAs I mentioned in Chapter 4, travel across time zones canwreak havoc with your circadian cycle. Here are sometips for dealing with the problems that can result.If you have to wake up earlier than usual on your travelday, keep your breakfast time the same. Pack a healthy



breakfast and eat it at your usual breakfast time, orslightly later if you are travelling to a different time zone.If you are arriving at your destination past your usualdinnertime, keep your scheduled dinnertime consistentby eating this meal while you are travelling.For flights lasting fewer than 6 hours, it’s better to skipeating on the plane and eat before boarding or afterreaching your destination. You can drink water to stayhydrated during the flight.For eastbound flights that leave in the evening or night,you will likely arrive at your destination in the earlymorning. Try to stick with your regular schedule anddon’t stay up late binge-watching or eating. Bringearplugs or noise-cancelling headsets, a neck pillow, anda sleeping mask. When you arrive at your destination, tryto stay awake during the day, get some exposure to realdaylight, and finish dinner by 7:00 p.m. so that you willhave less trouble falling asleep.For westbound flights that leave during the day, you willmost likely reach your destination in the late afternoon orearly evening. For these flights it is okay to stay awake.But if you are sleep deprived prior to the flight, take theopportunity to catch up on sleep. Have a sleeping maskhandy to help you nap better. When you arrive at yourdestination, you will experience a longer day than usual.That does not mean you should eat additional meals. Trynot to eat on the flight: this will help you build anappetite for a post-flight early dinner at your destination.On the first few days you are in a new time zone, try toget the best night’s sleep by using your sleeping mask,earplugs, a cool bedroom temperature (less than 20°C),and make sure the bedroom is dark.
INTERMITTENT FASTING IS A LIFESTYLE



In our mice studies, the benefits of time-restricted eatingcontinued week after week for an entire year (which isequivalent to several years of human life) as long as themice stayed on the schedule. In fact, the health benefitswere far greater than the effect of a drug to treat the samecondition. We did not change their diet and we did notreduce their number of calories consumed. Timing madethe magic happen. In addition to controlling the mice’sblood glucose, IF reduced their blood cholesterol, fattyliver, gut diseases, and inflammation, and even made ourmice more athletic.
RONALD REVERSED HIS DIABETES WITH A LATER BREAKFAST
Ronald was a participant in one of our diabetes studies. Many people would
consider his lifestyle healthy: his daily eating pattern before the study
involved three main meals that were spread over 14 hours. However, Ron
had to be at work every day at 6:00 a.m. His routine was pretty consistent:
he woke up a little after 4:00 a.m. and had breakfast at 5:00 a.m. before
leaving for work. He rarely snacked, he had his lunch at 11:00 a.m., and he
returned home for a home-cooked dinner by 7 p.m. He would go to bed by 9
p.m. While he knew he was overweight (he weighed 104 kilos and was only
175 cm), he had high blood pressure, and he had high LDL cholesterol, he
was shocked to ünd out that he also had Type 2 diabetes. His fasting blood
glucose in the morning was 125 mg/dL, and throughout the day whenever
he ate, his blood glucose would rise to between 180 and 200 mg/dL and
stay there for several hours.

As part of the study, we told Ron to make only one change to his lifestyle:
take his breakfast to work instead of eating it before he left the house and
commit to eating it at 9:00 a.m. every day. While he didn’t lose much
weight during the 12 weeks of the study, his morning blood sugar improved
to 90 mg/dL and his blood sugar levels following a meal never rose beyond
140 mg/dL. His diabetes had completely reversed. He also saw signiücant
improvement in his blood pressure, to the extent that his doctor cut his
blood pressure medication in half.

Can you stay on IF forever? Absolutely! As we’ve said, IFis not a diet. Diets are protocols people follow for shortperiods of time to lose weight or address a health problem.IF is a lifestyle. It is something you will want to do for the



rest of your life. It is almost like brushing and flossing yourteeth, where a simple routine takes care of most of yourdental hygiene. The beauty of this programme is that itforms the foundation for all good health. Irrespective ofregion, culture, or cuisine, when you and your family followthis eating programme together, you will all align to asingle circadian code.You can easily stay on a 10-hour IF for most of your life.Once you start sticking to an eating window, you not onlyget the immediate benefits of a healthy circadian clock butyou may also improve the quality and quantity of food youeat. You may see an improvement in sleep. Joint pains mayreduce, making it easier to walk an extra mile or take thestairs instead of the lift. All these changes can add up, andyou will get bonus benefits.
ARE YOU IN A FOOD CULT?
A food cult can be anything that combines food choices with dogma—
vegan, vegetarian, low-carb/high-fat, high-carb/low-fat, low-salt, keto, Paleo,
Mediterranean, and so on. Many of these diets have been shown to produce
positive health beneüts for those with diabetes and its complications. If
you’ve had good results following any diet—Paleo, Atkins, ketogenic, etc.—
you can combine it with a smaller window for eating. IF may in fact boost
the beneüts of some of these diets.

Most of the time, dieters eat fewer meals and are inadvertently doing IF
anyway. If this is the case for you, you’ll ünd IF even easier to adopt.

THE TYPICAL CHALLENGES FOR INTERMITTENT FASTING

As easy as IF sounds, there are a few things you should beprepared for. The first, as I’ve said earlier, is to let yourdoctor know. Many doctors are already familiar with IF,and they can advise you as to what symptoms orcomplications to look out for. Set a schedule to see yourdoctor a few times over the 12 weeks so that he or she canadjust any medication and possibly even remove it fromyour daily routine. If you are taking insulin to control your



diabetes, your doctor may want to follow your progressmore closely. As mentioned earlier, those practising IF maybe able to reduce their insulin dose.Next, let your family (the people you live with) know whatyour new eating routine will be. Decide together how youwill be sharing mealtimes, if everyone involved will adoptyour schedule, and how you can accommodate others’schedules into your own. If someone in your family has toeat late at night or very early in the morning because ofwork or school, and that timing is beyond your eatingwindow, you can still keep them company by having asparkling water, herbal tea, or any noncaloric beverage.It’s also a good idea to give others a few days to weanthemselves off eating late-night snacks and breakfast assoon as they pop out of bed.Lastly, plan where you will eat if you leave home early orget home late. If you have a long commute or you have toget to work very early in the morning, pack your breakfastand bring it to work so as to maintain your eating window.Similarly, if you come back from work very close to yourbedtime, you can eat before you leave work. Then you willbe having your last meal 2 to 3 hours before your bedtime.If family mealtime is important to you, switch the mainmeal of the day to one where you will all be together;there’s no law that says dinner has to be the chosen familymeal.Once you start intermittent fasting, you’ll go through afew phases during the first or second weeks. For instance,you might feel hungry when you’re getting ready for bed,especially if your old routine included eating or drinkingsomething within 3 hours of bedtime. Do not worry: it’stotally normal for your stomach to crave the food it hasbeen presented with for years. If you had a healthy dinner,that bedtime hunger will not produce dizziness and suddenloss of energy, both of which are signs of hypoglycaemia.But if it does, drink what your doctor has told you to have.



Some people tell me they experience a headache duringthe first week or two. Since you are now eating within a 12-hour window, headaches may be due to your reducedcoffee or tea consumption, or perhaps you are not drinkingenough water. Try to stay hydrated. Headaches can alsocome from being hungry in the morning as you pushforward your first meal by an hour or so. If you were usedto drinking a cup of coffee or tea after waking up, trydrinking a glass of warm water instead.When you have a craving for treats or snacks within youreating window, first ask yourself “Am I hungry or thirsty?”Are you so hungry that you would readily eat rawvegetables? If not, save the snacking for another timewithin your eating window when you are actually hungry. Ifyou have food cravings beyond your eating window, tellyourself you can have that snack but you just have to waitfor the right time.We have found that there is a real 6-week hurdle to thisprogramme. This is the danger zone. After six weeks, youmay not yet start to see changes in your weight or bloodglucose levels. If you don’t see the results you’re lookingfor, you might become disappointed or discouraged. Yetthis is the exact same time when the not-so-obviousbenefits begin. These benefits cannot be measured on ascale, but they may be found in better sleep, increasedenergy, or a reduction in systemic inflammation. Your bloodlevels might also be better: six weeks into the plan is agood time to get your fasting blood glucose test done to seehow you are progressing.One benefit of IF is that if you get offtrack, you can getright back on. You can still reap the benefits with an “offday” for a day or two. Let’s say one Saturday night youwent out with friends and blew your eating schedule. Don’tpanic! If your last bite of food (or drink) on Saturday nightwas at 11:00 p.m., you can get back on track the next day.In fact, it’s quite likely that you won’t feel like eating



breakfast at your usual time. Listen to your body. If you’renot feeling hungry, don’t eat. When you finally feel hungry,go ahead and have your first meal. If that first meal is closeto noon, consider it lunch. Have a well-balanced meal andthen try to get back on track with your dinner. If yourtarget is to have your dinner by 7:00 p.m., do that and goback to your original plan.You may also find that if you are off IF for a few days orweeks, you will notice how your body does not like it. Youmay not sleep well, your stomach will not feel good, yourenergy level may decline. These are telltale signs that yourbody wants you to realign with IF. The good news is thatonce you get back on track, your body will follow, and yoursymptoms will disappear.Don’t beat yourself up when IF doesn’t go perfectly.We’re human, we make mistakes, and sometimes life reallydoes get in the way. If you ate too much and/or too late, tryone or more of the following to ease your guilt and makeyourself physically more comfortable:Take a short walk to bring your blood glucose down.You’ll learn more in Chapter 7 about the relationshipbetween food and exercise, but in a pinch, grab yourjacket and take a 15-minute stroll.Drink a glass of water to aid digestion.Plan your next meal. You may decide to delay your nextmorning breakfast or take a long brisk walk in themorning to get your morning hunger back.
CANCELLING NIGHT EATING SYNDROME
If you have difficulty controlling your after-dinner eating, or if you wake up
in the middle of the night to eat, you may be suûering from a rare medical
condition called night eating syndrome (NES). It is generally believed that
NES may result from depression, anxiety, stress, or poor results from
attempts to lose weight.12  As food consumed at night is usually made of
high-glycaemic carbohydrates, people with NES may suûer from being
overweight.13



We have studied mice with NES, and we believe that there may be a
genetic component. Some of our mice have a mutation in their Period 1
gene that can cause behaviour similar to night eating. These mice start
eating in the early afternoon (which is like 2:00 a.m. for people) and put on
more weight than those who eat at their normal time. However, when these
same mutant mice are allowed to eat only at night (when they are supposed
to eat), their weight gain slows down.14  This was a remarkable study,
because it showed that imposing IF could counteract the bad eûect of a
genetic condition.

No such Period 1 mutation has been found in humans—yet. But in the
coming years, we may learn more about our own genetic mutations and
eating patterns. Until then, if it is impossible to hold oû your urge to eat late
at night, try a late IF, in which you start eating your ürst meal around
lunchtime or even later, so that the last of your food for the day is
consumed around midnight. This may not be the best approach to control
NES, but it might lessen the overall eûect of weight gain.

WHAT’S NEXT

There may be some people who cannot tolerate 12 hourswithout food. I don’t mean simply that their stomach willgrumble. Stomach grumbling with hunger is a sign that thestomach is empty and is ready for business. It also meansthat the body is switching from using readily availableenergy to tapping into its stored energy. But if you feellight-headed or dizzy after 12 hours of not eating, stop theprogramme and talk to your doctor.Sometimes people take on a challenge too intensely, suchas switching from eating within a 16-hour window to awindow that is only 8 hours. Or, they try to count caloriesand restrict their eating window at the same time. Thiscombination can be very taxing on the body, especially ifyou are not used to a very low-caloric intake. Instead, Irecommend that you try to start your IF with a 12-hourwindow without changing too much what or how much youeat. In the next chapter, you’ll learn what the best foodsare to reverse diabetes and make IF even easier tomaintain.



CHAPTER 6What to Eat
There is no doubt that when to eat is the most importantfactor when it comes to realigning your circadian code andoptimising your body to control, manage, and even reversediabetes. But a not-so-distant second is what to eat. Thetruth is, one reason people become diabetic is that certainfoods can actually control the brain and disrupt the internalclocks. However, just by making better food choices, youcan retrain your body and brain so that you actually feelhunger, which signals the right time to eat your next mealand you can end the snacking/overeating cycle. Choosingthe right foods will help you stay inside your IF eatingwindow. What’s more, you can nurture your body withdelicious foods from the three core nutrient groups—carbohydrates, proteins, and fats—to further optimise yourcode so that you are supported for all the other things youlike to do each day, such as exercise, sleep, and work.The recommendations in this chapter are not yourstandard diet fare; in fact, I’ve timed out what you shouldeat when, so that you can turn each meal into a nutritionalopportunity.

HOW YOUR BODY USES FOOD FOR FUELIf you want to take good care of your car so that it lasts youat least 239,000 miles (the distance between the earth andthe moon), you should know some basic facts about how



your car works. Similarly, if you want to stay healthy, alittle bit of knowledge about how the body uses nutritionwill go a long way. The bottom line is this: a balanced dietthat combines the right carbs, fat, and protein is importantto nourish all of your body’s organs. Making the wrong foodchoices, particularly the wrong carbohydrates in the wrongamounts, can break this balance and disrupt the normalfunctioning of brain and body.Let’s start by tossing aside whatever you’ve heard aboutlow-fat, high-fat, or high-protein diets. For instance, the olddiabetes recommendations included reducing the amountof fat you consume as a weight-loss strategy. However,replacing fat with more carbs actually causes diabetes toworsen and creates more body fat. That’s why it is muchmore important to focus on controlling carbohydrates,which eventually turn into sugars that find their way intoyour blood and influence all your bodily functions.Focusing your attention on carbohydrates doesn’t meanthat you don’t need healthy proteins and fats, however.Every organ in your body has a preferred energy sourcederived from one of the three macronutrients. In fact, theright fats and proteins positively influence how your bodyfunctions throughout the day, as well as being integral tothe carbohydrate story.The major organs that consume, store, or affect bloodglucose are the liver, brain, heart, fat tissues, muscles, andkidneys.
THE LIVER. This organ accounts for only 2 to 4 per cent ofyour body weight, yet it is the most important organ inglucose regulation. It is where nutrients and othermolecules absorbed from the gut are received and sorted.The liver absorbs nearly two-thirds of all glucose andalmost all other carbohydrates that are absorbed in theintestine. It uses glucose to produce energy to power itself,and then converts excess glucose into glycogen. After theglycogen store is filled up, the liver converts more glucose



into fatty acids or fat and makes antioxidants that promotebetter overall health. The liver can also make its ownglucose from protein supplied from the muscles during theovernight fast and release it into the blood.
THE BRAIN. The brain needs a constant supply of glucose—around 100 to 120 grams every day—to function properly.But it can’t store any glucose, which is why it has toconstantly depend on the blood glucose for its energyneeds. Not only that but also this blood glucose has to bekept above roughly 50 mg sugar/100mL of blood for it to beabsorbed. If blood glucose levels fall below this number,brain cells cannot absorb glucose properly and canimmediately starve and fail. This is why when weexperience hypoglycaemia, we feel dizzy, and we can passout.
THE HEART. The heart actually prefers fat over glucose asfuel, but it still needs some glucose to function. Like thebrain, it doesn’t have much room for storage, so it has toconstantly soak up glucose and fat from the blood. Yet toomuch fat, like too much glucose, in the blood can disruptnormal heart function.
BODY FAT. Fat tissues play an important role in glucoseregulation. To successfully store fat in a nontoxic form, fattissues need a little bit of glucose. The fat cells breakglucose into smaller fragments and then use those smallsugar bits to form three fatty-acid molecules known astriglycerides. Having an abundance of triglycerides canincrease your risk for diabetes’ sinister friend, heartdisease. In another mechanism that occurs during theovernight fast, fat cells can release stored fat that travels tothe liver to be used for energy production. A special type offat tissue, called brown fat, is burned at night to warm thebody.
MUSCLES. The muscles regulate glucose. Right after weeat, for the next 2 to 4 hours, the muscles soak up a largeamount of glucose and store it as glycogen. When we use



our muscles, particularly when we do moderate to intenseexercise, it breaks down this glycogen for energy. When weare resting, though, our muscles prefer fat as an energysource. The more muscle you have and the more active youare, the more glucose you burn instead of storing it.
THE KIDNEYS. The kidneys filter the blood almost 60 times aday. During the process, the kidneys reabsorb glucose andnecessary electrolytes from the blood. For these functions,the kidneys need a good amount of energy.

WHAT YOU REALLY NEED TO KNOW ABOUT SUGARIt would seem reasonable to say that if you are worriedabout diabetes, just eliminate carbs from your diet. Eatingfewer carbs will certainly help lower your blood glucose,and that often accelerates weight loss.1  However, wecannot completely stop eating carbohydrates, nor shouldwe want to. Out of the three macronutrients, carbohydratesare most abundant in nature, and people typically consumenearly half of their daily calories as carbs. Yet too muchsugar from carbohydrates causes swings in the bloodglucose levels, so we get hungry more frequently and thencannot stick to an IF schedule; that is, we eat outside of oureating window. We’ve found that plenty of people can try todo IF, but in order to stay on IF and reap the benefits, theyalso have to refine their carb intake by eliminating the badcarbs from their diet. Just by making this one switch, youcan bring your total carbohydrate intake down to ahealthier level.All plant foods contain carbohydrates. Whether you areeating spinach, rice, pasta, white potatoes, sweet potatoes,carrots, bananas, tomatoes, edamame (while you mighthave heard that soy is high in protein, 75 per cent ofedamame is carbs), peanuts, plums, cauliflower, bread,corn, honey, cane juice, or simple sugar, you are just eatingcarbs in different forms. When we eat plants, we not only



get a lot of carbohydrates but we also get vitamins,minerals, antioxidants, fibre, protein, and fat—all thenutrients our body needs. For example, nuts are goodsources of protein and fat; and beans, berries, leafy greenvegetables, quinoa, and whole grains are all good sourcesof fibre. Even rice, wheat, oats, and millet contain fibre,some protein, vitamins, and minerals.The easiest carbs to digest are those that are quicklyconverted to glucose before the cells can use them toproduce energy. Other carbs are very hard to digest or cannever be fully digested. The carb that your body cannoteasily digest is always the one to choose!We can tell whether a carb is easy or hard to digest bythe type of sugar it makes. Plants are packed with simplesugars created from sunlight, air, and water. All plants aremade of cells that have a hard, impermeable cell wall thatis mostly made of fibre. All the starches, or simplecarbohydrates, that we get from plants are packed insidethese cells; these are the ones which are easy to digest. Thefibrous cell wall, which is considered a complexcarbohydrate, is harder to digest. Complex carbohydratesneed to be broken down into simple sugars, either byripening, during digestion, or during industrial processing,in order to taste sweet.When we eat fruits, vegetables, or nuts, it takes severalsteps to extract the nutrients from the carbs. In the firstphase of chewing, we break down big pieces into smallerpieces of food particles and a little bit of simple sugar isreleased, which provides the sweet taste. The chewed foodtravels to the stomach, where it’s broken down by thedigestive juices for the next several minutes to hours. Oncethe cell walls break open, the nutrients stored inside thecells are released.Different carbohydrates are broken down at differentrates. The starches are the ones that easily convert tosimple sugars; they are quickly absorbed in the gut and



enter the bloodstream. The more complex carbohydratesthat contain lots of fibre take more time to be broken downto simple sugars.Complex carbs include raw fruits, vegetables, and nuts.Barley flours, millet flours, amaranth flour, wholemealflour, rolled oats, and red or black rice have firmer seedcoverings attached to them, and they are also consideredcomplex carbohydrates. Wheat flour, rice flour, and cornflour have thin cell walls and little fibre, making themeasier to digest. Cooking the plants also increases theamount of sugar that the body can easily obtain becausethe heat from cooking helps to break down the cell walls.For example, your stomach gets more carbohydrates and ata faster rate from eating cooked carrots or spinach ascompared to eating raw carrots and spinach.The fibre absorbs a lot of water and becomes a gooeymass that travels through the intestine and is essential forpassing stool. During digestion, some of the fibre is brokendown by trillions of microbes in the gut and used for theirown food. The remaining passes in your stool. So, when youeat foods high in fibre, you are feeding the good bacteria inyour gut and helping your body detoxify with regular bowelmovements.Other carbohydrate options, such as grains, cannot beeaten until they are processed and pulverised, or refined,into a fine powder or flour. These flour molecules are sosmall that when we cook them, it is even easier for thestomach to quickly extract the sugar. What’s more, duringthe refining process, these same flours lose the outercoating of the grains that had contained fibre, protein, fatand other nutrients. When cooked, these flours becomevery easy for the stomach to digest and quickly releasesugar. The high-fibre grains that are slowly digested arethe ones we will focus on to reverse diabetes, because thesugar from these grains enters the blood in a slower



stream. For instance, when you eat whole grains such asrolled or pinhead porridge oats (oats that still have thebran attached), it’s almost like switching on a drip systemto water your plants. In contrast, a bowl of breakfast cerealis like choosing a fire hose to water those plants.The negative impact of simple carbohydrates on diabetesis clear. We also know that eating lots of simplecarbohydrates messes with the circadian rhythm. We havenicely documented the effect of simple carbohydrates inlaboratory mice experiments. When mice are given a dietthat is rich in complex carbohydrates and fibre along withother natural, whole foods, they typically eat fewer mealsand eat less than 15 per cent of their daily food intakeduring the day when they are supposed to sleep. When thesame mice are given ultra-processed food containing 20 percent of their total calories from simple sugars, they eatsmaller meals and eat them more frequently. In fact, theywill eat 35 to 40 per cent of their total food during the daywhen they are supposed to sleep. Even if we train the miceto eat within a particular window for weeks or months, assoon as they have access to food for 24 hours, the sugar inthe diet brings back their old habit of eating around theclock.2  It’s the same with people, and that’s why it is hardto stick with IF unless they make better food choices.Carbs are present in almost everything we eat, and wecannot avoid consuming them when we are following ahealthy diet packed with fruits and vegetables. The key isalways going to be choosing the right carbs. If we eat foodsthat are packed with simple sugars or are ultra-processed,the sugar rush triggers the pancreas to release insulin,which can act on the circadian clock.3  After the sugar andinsulin rush dies down, the body swings into a low-sugarmode and feels hungry, so we eat again. Every time we eat,the insulin surge can nudge those clocks to run a littlefaster or slower. If these meals happen too many times over



the course of a day, the clocks get confused and the bodilyprocesses that should happen during the night or day getflipped—just as they did for the mice.
FOODS TO AVOIDFirst, let’s start with a quick overview of what youshouldn’t be eating at all. These guidelines are true foreveryone, especially for those with diabetes or a risk factorfor developing it. Once those foods are out of the way, wecan focus on all the great choices you and your family havefor what to eat.Take every item on this list that is currently sitting onyour shelves and throw it away. If it’s unopened, donate itto a food bank near you. Sounds drastic? No, really, it’s justsix categories:

1. NO ULTRA-PROCESSED FOODS

One of the reasons why 63 per cent of UK adults areoverweight or obese (35 million people) according toCancer Research UK, and nearly 12 million adults in theUK are prediabetic or have diabetes, according to DiabetesUK, is that we are living in a world where our mostaccessible food choices are bound to make us unhealthy.Ultra-processed foods are ready-to-eat foods that have beenextracted from their original, natural form and then cookedin some fashion or combined with other ingredients,including some preservatives (to make them shelf stable).There are so many different types of ultra-processed foodsthat compiling a list of them seems futile. But we can use asimple rule of thumb when you are deciding which foods toavoid:The food does not resemble anything in nature.It comes in a packet.



You can eat it just by opening the packet or by simplywarming it/microwaving it for a few minutes.It contains more than a handful of ingredients and youdon’t recognise the names of all of them.An article in the Wall Street Journal claims that Americanseat as much as 58 per cent of their calories from ultra-processed foods.4  Yes, they are delicious. And eating themwill not kill you … right away. However, these foods willdisrupt your circadian rhythm for when we should eat, andwill lead to obesity and diabetes in four different ways:
1. Almost all contain highly addictive added ingredients, likesugar, so we tend to eat more of them. This includes“energy”, protein, or any other variety of fruit and nutbars. They’re just sweet bars, even if they are marketedwith pictures of triathletes or sports stars.
2. As we continue eating them, our total daily calorie intakegoes up and exceeds the recommended daily intake.While we aren’t counting calories, there is an upper limitfor most of us of 2000 calories/day before weight gaintakes hold.
3. These foods are so processed that they are easilydigested, leaving us hungry an hour or so after eatingthem, with the result that we eat more frequently at anytime of the day or night. This eating pattern can disruptsleep and the natural circadian rhythm, which furtherpromotes cravings for these same unhealthy foods.
4. When you add points 1, 2, and 3, you are guaranteeing arapid surge in blood glucose. This is why a bowl ofoatmeal and a corn muffin may both be consideredcarbohydrates, but the oatmeal is much better for youand your blood glucose than a muffin.



2. NO FIZZY DRINKS, DIET OR OTHERWISE

Drinking full-calorie fizzy drinks, sweetened ice teas, orsports drinks is one of the easiest and most effectivemethods to overconsume calories, mainline simple sugarsinto your body, and disrupt your blood glucose system.Other versions of these drinks with artificial sweeteners(see point 6, opposite) are not healthier alternatives, asthey are thought to change the good bacteria in your gut,5and your gut needs all the help it can get. If you feel likehaving a fizzy drink, try a sparkling water. Very refreshing!
3. NO PACKAGED FRUIT JUICES OR VEGETABLE JUICES

Even the ones that say they are “100 per cent fruit juice”are not great choices, because most of these juices containpreservatives that can corrode your intestinal lining,causing leaky gut syndrome, and again messing with yourgut’s microbiome. Preservatives make food unpalatable forbacteria. But whatever is bad for bacteria outside yourbody may also be harmful to the bacteria inside yourstomach, which can have other unwanted effects on yourmicrobiome.If you must have fruit or veggie juices, make themyourself and drink them the same day.
4. NO PRESWEETENED BREAKFAST CEREALS

I challenge you to find a commercial presweetenedbreakfast cereal that has fewer than 5 grams of sugar perserving. Most breakfast servings of ready-to-eat cerealshave more than 10 per cent sugar by weight.
5. NO ALCOHOL



All forms of alcohol affect the body’s ability to processsugar. In fact, even drinks that aren’t sweet, but are madefrom vegetables like potatoes (vodka) or plants (tequila),are still considered liquid sugars. When you drink beer,wine, or spirits, it disrupts the liver’s process of sendingglucose into the bloodstream. This may cause the bloodsugar levels to fall, leading to hypoglycaemia at some pointover the next 12 hours. You know that feeling when you’vedrunk a little too much and you’re off balance, dizzy, andyour speech is affected? That’s what hypoglycaemia feelslike.And alcohol doesn’t make a great pairing with somediabetes medications. If you have already been diagnosedwith diabetes, alcohol can make the followingcomplications worse:Damage to your kidneysDiabetic neuropathyDiabetic retinopathyHigh blood pressureHigh triglycerides
6. NO FOODS WITH ADDED SUGAR OR NON-SUGAR SWEETENERS

Read the nutrition labels on all the products in yourcupboards. Anything with added sugar is a no.Sugars go by many names, but none of them are part ofthis programme. Avoid foods made with:
Agave syrupAguamielAll-natural sweetenerBarbados molasses or sugarBeetroot sugar



Brown sugarCane sugar or syrupCaramel or caramel colourCaster sugarClarified grape juiceConcentrated fruit juiceCorn flourCorn sweetenerCorn (golden) syrupDate sugarDate syrupDextrinDextroseDisaccharidesEvaporated cane juiceFig syrupFiltered honeyFructoseFruit juice concentrateFruit sugarFruit sweetenerGalactoseGlucoseGlycerinGranulated sugarGrape sugarGuar gum



Heavy syrupHigh fructose corn syrupHydrogenated glucose syrupIcing sugarInverted sugar or syrupJaggeryLactoseLevuloseLight/lite sugar or syrupMannitolMaple syrupModified food starchMonosaccharidesNatural syrupNectarsPolysaccharidesRaisin syrupRaw sugarRibbon cane syrupRiboseRice maltRice syrupSorbitolSorghum molasses or syrupSplendaSucroseTurbinado sugar



Xylitol
There are a handful of artificial sugars that are okay touse in moderation to make some foods taste sweet. Thedownside of using them is that you may end up overeatingthese foods, because even artificial sweeteners can triggerfood cravings. In this case, nothing is better thansomething, but if you have to have something, choose onlyfrom this list:Acesulfame-K (Ace-K, Sunett)Aspartame (Equal, NutraSweet)Monk fruit or Swingle fruit extractNeotameSaccharin (Sugar Twin, Sweet ’N Low)Sucralose (Splenda)Stevia (Truvia)Allulose/Swerve

FOODS TO CHOOSE, AND WHEN TO EAT THEMNow that you know what you can’t eat, let’s focus on whatyou can. An optimal IF day includes three meals that arewell balanced and contain complex carbohydrates, lots offibre, lean proteins, and healthy fats. That means duringevery meal, you need a bit of each of the macronutrients,although you’ll see that some meals will lean more heavilyon one or two. This is because different organs needvarious combinations of nutrients at distinct times of theday. It’s all meant to support your circadian rhythm, as wellas your blood sugar levels.The backbone of this programme is the popularMediterranean diet. While there’s no official, single dietthat everyone living in the Mediterranean regions of Italy,Greece, Spain, Turkey, Morocco, and neighbouring areas



follows, the meal choices reflect a way of eating that peoplein this region have embraced over the centuries: combiningfresh fruits and vegetables, beans and nuts, healthy grains,lean proteins, and dairy products. Simply choose thecomplex carbohydrates that are whole foods; proteins suchas eggs, fish, meat, and poultry; and monounsaturated fatsthat are liquid or soft at room temperature, such as oliveoil. The benefits of this plan are many: the diet is widelyaccepted as a heart-healthy eating plan,6  and because youare eating only whole foods, it features the foods you needto eat in order to manage diabetes. And people who followthis type of dietary pattern are less likely to suffer frominsomnia and shortened sleep,7  so you will continue tomake good food choices.
WHY SUPERMARKET WHOLEMEAL BREAD MAY NOT ALWAYS BE A
COMPLEX CARB
Switching your baking ingredients from plain white ýour to wholemeal ýour
sounds like an improvement, but it’s not a strategy to end diabetes. Neither
is buying wholemeal bread from the supermarket. Wholemeal ýour itself
may be a complex carb, but when it’s used in baking bread, for example,
yeast is added for fermentation, which further breaks down the remaining
complex starches into simple sugar. So, while you started with wholemeal,
you end up with an ultra-processed food that creates the same sugar rush
that you would have received from eating white bread.

If you are disappointed, you are not alone: one of my students
participated in a recent study for which he was asked to wear a continuous
glucose monitor. He was instructed to switch between white toast and
wholemeal toast every day. He was thoroughly disappointed with his results:
the wholemeal toast caused the same spikes in blood sugar as did the white
toast.

The general rule for this plan is very simple. By abidingby the 10- to 12-hour IF described in the previous chapter,you can have three meals and one snack every day. You willspread that allotment of calories in the following manner:



A big breakfast: roughly 40 per cent of all calories, eatenat least an hour after waking upA medium lunch: roughly 30 per cent of all calories, eatenwithin the first half of your IFA medium dinner: roughly 25 per cent of all calories,eaten at least 2 hours before you go to bedA small snack: roughly 5 per cent of all calories, eaten inbetween any of these mealsYou might be thinking, Dr Panda, you promised that I don’t
have to count calories. Now you are asking me to do so!Well, not really. I don’t want you to count calories, but youcan guestimate by the size of the meals you are eating. It’snot exactly scientific, but whatever your eating pattern isnow, it’s likely that you can increase your breakfast,decrease your lunch, and decrease your dinner. Keepreading to find out what you’ll be eating in each of thesemeals. Remember, aligning your circadian code to optimiseyour body is always about the timing!
KNOW BEFORE YOU GO (SHOPPING): THE GLYCAEMIC INDEX

The glycaemic index (GI) can be an IF follower’s bestfriend. It is a rating system that standardises how differentcarbohydrates affect blood sugar levels so that you canmake better food choices. Most people cannot rememberhow they felt after eating one apple or one carrot, so the GIis a reference point to sort foods into categories to let youknow if they are packed with simple sugars (high-GI foods)or if they contain complex carbohydrates (medium- or low-GI foods). High-GI carbohydrates result in spikes in bloodsugar, causing a flood of insulin that triggers your body tostore fat and become hungry again within several hours. Incontrast, slow-burning, lower-GI foods cut your appetiteand are more efficient at keeping glucose levels stabilised



and insulin in check. Eating high-GI foods alone or evenwith healthier foods two to three times a day can bring aperson close to prediabetes, accelerate the transition fromprediabetes to diabetes, and worsen existing diabetes.8Avoiding high-GI foods and eating low-GI foods can lead toweight loss, especially in combination with IF.The GI rating system isn’t perfect, especially when itcomes to packaged foods. The method for rating thesefoods is based on human trials. However, most of the testswere conducted on healthy young people who do not havediabetes. It is likely that some foods designated asmedium/moderate GI may not be good for peopleconcerned about diabetes. This is why all the foods Irecommend, and that are listed on the Shopping List (seepage 142) are considered low-, or ultra-low-GI foods.
PLAY THE LOW-GLYCAEMIC GAMEYou can find a full GI index at GlycemicIndex.com/GI-Search. It’s useful for determining how to swap out thefoods you can’t eat and choose their healthier versions. Forinstance, in my family, we have switched from traditionalbasmati rice, which is highly processed and has a high GI,to parboiled rice. The latter is considered a complexcarbohydrate because it is difficult to digest. It has thesame healthy components as brown rice, which is anothergood alternative to white rice.I know that giving up your favourite foods is difficult. Infact, many people in our studies report that it’s harder toeat low-glycaemic foods than to follow IF. One strategy is tostart your IF 12-week programme without changing yourfood choices. Then, in Week 3, start to slowly adopt morelow-glycaemic choices. By Week 4, you may find that youhave eliminated all medium- and high-glycaemic foods onyour own, because you are already seeing how much betteryou feel.



ANITA AND NEEL EASILY SWAPPED LOW-QUALITY CARBS FOR
COMPLEX CARBS
Anita and her husband Neel are engineers at a California tech company.
They are in their mid-30s and lead very busy lives. They both wanted to
have a baby, so they decided to have their annual medical check ups before
they tried to conceive. Their test results were shocking and unexpected:
they were both prediabetic. This was a problem because for both men and
women, being diabetic makes it more diþcult to conceive.

Their typical lifestyle was to start the day with a cup of tea with cream
and sugar and a biscuit right after getting out of bed. Then they would rush
to work, where their company provided lots of free food any time of the day
or night, so they ate most of their meals in the oþce. Their favourite foods
were granola or cereal with milk, fruit juices, coûee, protein bars, pizza, club
sandwiches, trail mixes, and anything else that could be eaten while they
sat next to their computer keyboards. In the evening they would order a
takeaway from an Indian restaurant: they had basmati rice and some type
of curry. After ünishing dinner around 8 p.m., they would go back to work on
their laptops and later get to relax and watch some TV with ice cream or
some sweet treats before bedtime.

Neel suggested that they immediately start a 10-hour IF to reverse their
diagnoses. They had heard that some people can do IF without changing
their diet, so they liked that idea. However, they struggled to adopt IF with
their usual diet. Even though they skipped their morning tea and delayed
their breakfast till 10:00 a.m., and had their favourite basmati rice and curry
dishes by 8:00 p.m., they had their hunger pangs at 10:00 p.m., and could
not stop eating the after-dinner snacks and sweets until they went to bed
around midnight.

Worse, when they went back to the doctor a couple of months later, their
blood glucose levels did not budge. That’s when Anita reached out to me.
She had heard me speak on a podcast. She reached out to me. She had
heard me speak on a podcast. She wanted some tips about adopting IF with
their usual food, but I told her they weren’t going to get great results if they
continued to follow this kind of high-glycaemic, high-carb diet. They didn’t
realise that their sugary snacks, fruit juices, and basmati rice were causing
big swings in their blood sugar levels, which was making it diþcult for them
to resist their late-night hunger pangs. I explained that the best way to stay
on a strict IF was to swap out at least some of these foods, and I made a
couple of suggestions. I told them about my favourite overnight oats and
cottage cheese for breakfast, nuts for snacks, and salad with walnuts or
lentil burgers for lunch; further, I suggested substituting wholemeal Indian
bread (roti) for the basmati rice.

A couple of weeks later I received another text from Anita. By following
my suggestions, they found that their new diet made a huge diûerence.
Now that they were getting plenty of complex carbs and fewer simple ones,



it became easier for them to successfully adopt a 10-hour IF, as they no
longer got late-night hunger pangs. They also realised that many low-
glycaemic food choices were available right at work, once they were able to
look past the pizza and sandwich stations.

Anita and Neel have kept in touch with me. They now have a baby girl and
are expecting another baby. They’ve stayed on their IF with better food
choices, and now they are both diabetes-free.

WHAT TO EAT: BREAKFAST

When you start intermittent fasting, you may want to eat abig breakfast because you’re hungry from the overnightfast. This is not a problem, and in fact, I encourage it. Onthis plan you will be having the majority of your calories inthe first half of your eating window. Here’s an example: ifyour 10-hour IF is going to be from 8:00 a.m. to 6:00 p.m.,then you aim to finish lunch by 1:00 p.m. (5 hours into yourIF) and then you’ve had most of your calories in the firsthalf of the eating window.There is a circadian reason for this: in the first half of theday, the pancreas produces more insulin and at night itslows down. IF aligns the pancreas clock to be moresensitive to food and produce more insulin in the first halfof the eating window. In one recent study, researchersfound that when people shift to eating most of themacronutrients in the early hours of the day, they sawimproved blood work and reduced body weight, along witha reduction in overall appetite and better glucose controlfor those with Type 2 diabetes.9  Eating a big breakfastaligns with the pancreas clock, and the blood insulin leveldoes not rise too high. After you eat a big breakfast, youhave the whole day to get some activity and exercise, soyour muscles will help you to absorb those extra calories.And because your insulin response is better in themorning, and nearly half the food you will eat all day iscarbohydrates, you are taking advantage of that insulinresponse when your body can process carbs better by



eating a breakfast that includes lots of complex carbs. Inthe same study, we found that an increased complexcarbohydrate intake at breakfast and a reduced complexcarbohydrate intake at dinner improved overall bloodglucose control and weight loss, and also reduced hungerand cravings, compared with a reverse schedule.Remember, not any carb will do. Choose only from thelow- and ultra-low-GI carbs, like fibre-rich oatmeal madefrom old-fashioned rolled or pinhead porridge oats, to helpcontrol blood sugar throughout the day. Vegetables, fruits,nuts, and seeds easily add more complex carbs to yourplate. Combine these great carb choices with protein, aswell. Eating protein early in the day triggers the rightamount of acid secretion in the stomach. If you have moreprotein at breakfast than at dinner, you will reduce yourchance of getting heartburn or a poor night’s sleep. Thiscombination actually makes your digestive system worklonger to digest food, and you will feel full (satiated andless hungry) for hours and will be less likely to snack.My go-to breakfast is a combination of oatmeal, cottagecheese, and almond powder (that I make myself bycrushing almonds in a coffee grinder). This works for mebecause the cottage cheese has a lot of protein, and theoatmeal and almond powder are both low glycaemic. WhenI want an extra carb hit, I throw in a handful of blueberries.Other great breakfast choices are:Cottage cheese with fruitHard-boiled eggs and fruitLow-glycaemic toast, made with low GI bread, withcheese, avocado, or peanut butterPrepared oatmeal with nuts/seedsUnflavoured/unsweetened yoghurt (any type) withfruit/nuts/seedsVegetable omelette.



WHAT TO EAT: LUNCHYour next meal needs to get you through the rest of the daywithout you having to snack and can support an afternoonworkout. You also want to avoid the after-lunch low if yourwork is primarily sedentary. We’ve found that a lunch thatis smaller than breakfast and is high in protein and lower incarbs and fat (but that includes some) is the best way to go.For example, enjoy all different types of high-qualityprotein sources with complex carb vegetables. Think abouta salad with your favourite protein or a stir-fry. The foodshighest in protein include animal meats, poultry, fish,seafood, beans and peas, eggs, soy, nuts, and seeds. Leafygreen vegetables and dairy also contain protein. Animalproteins are the richest source of protein, though.Is it possible to eat too much protein? Yes. The rule ofthumb for daily intake is 0.36 gram of protein per day perpound (0.45 kilos) of body weight. So, for someone whoweighs around 150 pounds (68 kilos), that would be about56 grams of protein a day. Most of us are eating at leastthat amount of protein.10  For example, one large cookedegg has 6 grams of protein and a cooked quarter-poundhamburger patty has roughly 16 grams of protein.Eating too much protein is hard on your kidneys, and youreally would like to go through life with two workingkidneys. When protein is used in the body, its by-products,including urea, are not needed, so such waste products arefiltered out into urine by the kidneys. So, too much proteinintake with weak kidneys can cause waste to build up in theblood. In some diabetic patients, weak kidneys may not beable to remove all the extra waste. Therefore, it isimportant to eat just the right amount of protein each dayto nourish your body, without putting extra stress on yourkidneys. As mentioned, the amount of protein you need isbased on your body size, the health of your kidneys, and theamount of protein that may be in your urine. Ask your



dietitian or healthcare provider to tell you exactly howmuch protein you should eat every day.However, there are two particular groups of people whomay need to consume slightly more protein during lunch. Ifyou are already diabetic and 50 years or older, eating moreprotein can help increase muscle mass. This group ofpeople need 1 gram per kilogram of body weight—a muchhigher amount of protein—to support physical activity thatbuilds and retains muscle mass.11  However, you still needto consider the source. Protein drinks sound like a goodidea to maintain muscle mass. However, they can alsocontain a lot of ingredients you don’t really want. Onepopular shake mix has 15 grams of protein and 10 grams ofsugar. If you feel you need a protein drink, choose one thatdoesn’t contain added sugar or sugar substitutes.Vegetarians need to pay special attention to ensuringthey are eating enough protein. The vegetarian choiceswith the greatest amount of protein include tofu, cottagecheese, and lentils. However, lentils are only 25 per centprotein and almost 65 per cent complex carbohydrates. So,while they’re a healthy choice and will keep you feeling full,you have to eat a lot in order for them to count as a “high-protein” choice.Some great lunch choices include:Bean and vegetable stewBurrito bowl (skip the rice) with beans, fajita vegetables,chicken or tofu, lettuce, avocado, and salsaGreen salad with tomatoes, cucumber, red onion, fetacheese, and grilled fishKale salad with grilled chicken breastMoussaka (aubergine casserole with a béchamel sauce)Stir-fried tofu and brown rice
COMBINE INTERMITTENT FASTING WITH A KETO DIET



When the body runs out of readily available or stored carbohydrates, the
liver can break down both dietary fat and body fat to produce smaller fat
molecules called ketones. Ketones are a good source of energy and they
can be used eþciently by many organs and, to some extent, by the brain.
Typically, the ketone level in the blood is relatively low (<0.6 millimole/L),
but when you are following a 10-hour IF, your liver produces a modest
number of ketones (blood ketone 0.6–1.5 millimole/L). IF itself will bring
your body to a ketogenic state that lasts for a few hours towards the end of
your overnight fast, allowing you to burn fat and lose weight.

This same modest number of ketones in the blood sends a signal to the
rest of the body that we have run out of stored glucose, and it gears up for
survival mode. As a result, the immune system gets a boost and the nerve
cells produce hormone-like molecules called brain-derived neurotropic
factor (BDNF) to strengthen the nerve cells and their connections. This
improves cognitive function; we can think clearly and get a good night’s
sleep.

You can boost ketone production beyond what you can get with IF and a
standard diet (between 1.5 and 3.0 millimole/L) by eating a very-low
carbohydrate ketogenic diet, which is a signiücant jump from the eating
plan in this book. A very-low-carb keto diet is less than 20 grams of carbs a
day, and most of the calories are from fat and protein. To do this means you
have to get rid of almost all grains and eat only fruits and vegetables that
are rich in übre.

If you are on diabetes medications, consult with your doctor before you
start a ketogenic diet, because you may need to adjust your medications
and then check in with the doctor regularly. And if you cannot continue on a
ketogenic diet, don’t worry. Sticking with IF is an eûective lifelong strategy.

WHAT TO EAT: DINNER

One of the biggest questions we get about IF is whetherpeople are hungry before bed or during the overnight fast,especially if the fast starts early in the evening. This is ofconcern if you are also trying to decrease the size of yourdinner. The changes to what you are eating for dinner, andwhen you are eating, are probably the biggest disruptionsto a standard eating routine. You can expect that duringthe first week of IF you might feel hungry later in theevening before you go to bed. Almost all of our studyparticipants have said that the first week is the hardest to



get through. But afterward, your body will adapt to bettercircadian alignment and you will not feel hungry anymore.One way we address this issue of late-night hunger is bycreating a dinner meal that is higher in protein and fat, andthat includes fewer carbohydrates (but not none!). Thiscombination will help you get through the evening andovernight fast without feeling hungry. Dietary fats are themacronutrients that keep you feeling full and satisfied.What’s more, mixing healthy fats with vegetables can makeboth more palatable and satisfying. You can also pureesteamed vegetables in a blender or food processor, addsome cheese and butter, or flavoured olive oil, and create ahearty soup.Having a dinner that includes fats is not an invitation tohave ice cream every night. Ice cream is an ultra-processedfood that is loaded with simple sugars or sugar substitutes.Nor is dark chocolate/hot chocolate in the evening a goodidea. One 140 gram bar of dark chocolate has the sameamount of caffeine as in a cup of coffee. If you love yourchocolate, have milk chocolate, which has half the caffeineas dark chocolate.Some great dinner choices include:Brown rice with lentils (dal) and sautéed vegetablesClam chowderGrilled vegetables and paneer (Indian pressed cottagecheese)Meat and bean enchilada made with a wholemeal tortillaSausages, winter squash, and spinachWholemeal spaghetti with homemade meatballs andtomato sauce (make sure the meatballs and tomato saucedon’t contain corn syrup or added sugar)
WHAT TO EAT: SNACKS



If you must snack in between meals, try any of these low-glycaemic options. One of my favourite tricks is to eat nutsthat come in shells. The effort it takes to break open theshells takes time and you end up eating fewer nuts.Some other great options are:Mug of lentil soup or vegetable brothHard-boiled eggsLow-glycaemic bread or crackers with houmousLow-glycaemic bread with cheesePeanutsPistachio nutsPlain full fat yoghurt or Greek yoghurtWhole fruits (orange, apple, pear, peach, etc.)
DRINK LOTS OF WATER WITH EVERY MEALYour body needs a lot of water throughout the day, andhydration has a circadian component. We are more likely tofeel thirsty during the day because the body needs water todigest and process nutrients. It’s a good idea to have aglass of water every hour or two so that you stay hydratedand energetic, especially through the afternoon, when youmight be exercising. If you find water too bland, you canhave herbal teas throughout the day, iced or hot. You canalso add a squeeze of lemon or lime, or a bit of 100 per centfruit juice to make it more palatable. The goal is to haveeight 240 ml glasses of water a day.Drinking water after dinner doesn’t disrupt your eatingwindow, and it will not make you wake up in the middle ofthe night, either. And if you wake up in the middle of thenight and feel thirsty, go ahead and drink some water. I’vefound that if I wake up thirsty but I don’t drink water, thenI will stay awake. If I drink water, it’s likely I will go back tosleep right away.



I don’t count coffee as a water source, as coffee itself canmake us feel dehydrated and suppress sleep. Decaffeinatedherbal teas may count towards water intake, however.Some people like a cup of herbal tea before bed, and aslong as it doesn’t have any caffeine, sweeteners, or milk,it’s an acceptable option. Regular tea actually has a goodamount of caffeine—the same ingredient in coffee thatkeeps us awake—and even some herbal teas have caffeine.Read labels carefully and make choices that support yourcode.
THE CIRCADIAN DIABETES CODE SHOPPING LISTMany people who are diabetic, want to prevent diabetes, orwant to lose weight often say that “healthy food” tastesbad. The first image of healthy food in their mind istypically all the things they don’t like to eat. Many peoplehave told me they don’t want to give up chips and ketchupfor carrots and broccoli. But when I tell them all thewonderful foods other than carrots and broccoli that theycan eat, they always find something they enjoy. So, look atthe list carefully and check the foods you already like. Thentry one or two new options each week so as to round outyour diet.Everything on this list is considered to be low glycaemic.Nothing on this list is hard to find or unavailable in anysupermarket. You’ll see that there are plenty of healthychoices and you will always find something healthy to eatthat’s within your eating window, putting you in control ofyour blood sugar.

GRAINS AND GRAIN PRODUCTS

Brown riceBulgur



Low-GI breadMultigrain breadMung bean noodlesOats (pinhead porridge oats or old-fashioned rolled oatshave the highest amount of fibre)Pearl barleyPopcornRice (converted, parboiled)RyeRye breadSourdough breadSpelt breadWholegrain/wholemeal/corn tortillasWholemeal pastaWild rice
FRUITS AND VEGETABLES

ApplesApricotsArtichokesAsparagusAubergineAvocadosBeetroot topsBlackberriesBlueberries



BroccoliBrussels sproutsCabbageCantaloupeCauliflowerCeleryCourgettesCucumbersFennelGarlicGrapefruitHoneydew melonJerusalem artichokesJicamaKaleLeeksMangosMushroomsOkraOlivesOnionsOrangesPak choiPeachesPearsPeppers (all varieties)Plums



PomegranatesPrunesRadishesRaspberriesRomaine lettuceRocketSea vegetables (dulse, kelp)SpinachSpring greensStrawberriesSummer squashSwedeSweet potatoesSwiss chardTangerinesTomatoesTurnips and turnip greensWatercressWinter squash
VEGETARIAN OPTIONS HIGH IN PROTEIN

Black beansBlack-eyed peasBroad beansButter beansChickpeas



Green beansHaricot beansHelda beansKidney beansLentilsMangetoutMung beansPeanutsPinto beansSoy (tofu, edamame, and dried soybeans)Split peasSugar snap peasWhite beansAlso, pastas made from beans (black bean, chickpea,lentil, etc.)
PROTEIN FROM ANIMAL SOURCES

BeefBison/buffaloChickenDuckEggsGoatLambPorkTurkey



Veal
PROTEIN FROM FISH AND SHELLFISH

ClamsCodCrabCrayfishFlounderHaddockHalibutHerringLobsterMackerelMusselsOctopusOystersPollockSalmonScallopsSea bassShrimpSnapperSquid (calamari)SwordfishTroutTuna



DAIRY PRODUCTS

Almond milk (unsweetened)ButterButtermilkCottage cheese (unflavoured)CheeseMilk (whole)Oat milk (unsweetened)Plain yoghurt (any style)Soured creamSoy milk
NUTS, NUT BUTTERS, AND SEEDS

AlmondsBrazil nutsChestnutsChia seedsFlax seedsHazelnutsHemp seedsNut buttersPeanutsPecansPine nutsPistachiosPumpkin seeds



Sesame seedsSunflower seedsWalnuts
HEALTHY FATS AND OILS

Avocado oilButterMacadamia oilOlive oil
TIPS FOR EATING OUTSIDE YOUR HOMEThe challenge with eating out is that most restaurants—from fast-food joints to high-end eating establishments—serve food that is loaded with ultra-processed ingredientsand contains too many calories. A recent survey by theNational Heart, Lung, and Blood Institute (NHLBI) foundthat many popular foods and restaurant meals have nearlydoubled in calorie content over the last three decades.If you are planning on eating out or bringing preparedfoods home, always look for a place that has hearty saladsand vegetables, tofu, fish, or lean meat options on themenu. You can also trim the calories by ordering one maincourse to share with someone or take half home to eat atanother time. Lastly, you don’t have to order a three-coursemeal. With most portions being supersized, you cancomfortably choose a main course or pick one or two itemsfrom the starter offerings. If you must have a pudding,berries or a cheese plate are good options.Another challenge comes up when you are invited tosomeone else’s home. Many of us were taught that it isimpolite to refuse food that is offered. But if you are a



vegetarian and someone offers you a hot dog, you candecline and the host will understand. Similarly, whenoffered foods at times that are outside your IF window orwould be a high-glycaemic meal, you can simply say thatyou have finished eating for the day, and instead enjoysome herbal tea or sparkling water while others eat anddrink. Eating and drinking are part of the social fabric oflife, and you have to make the best choices for you. There’sno need to feel embarrassed about doing IF; feel free to telleveryone you know that you are taking care of your health,and that it’s making you feel much better. They’llunderstand and be happy for you!During social events when you cannot choose when youeat, you can still choose what to eat. Make the healthiestchoices from what’s available, and stay away from alcohol,sugary drinks, cake, and ultra-processed foods. Hold aglass of water, sparkling water, or herbal tea with pride. Ifgoing to parties is too stressful, host your own! Instead ofoffering dinner, invite people for brunch, lunch, or an earlydinner. Then, you can control both the when and the whatyou eat.
WHAT’S NEXTNow you are up to date on the latest wisdom about foodand diabetes. In the next chapter, we’ll combine IF withexercise for achieving even better health.



CHAPTER 7When to Exercise
Exercise can be as powerful as intermittent fasting (IF)when it comes to reversing diabetes and its complications.In fact, molecular analyses of what happens to the organsand blood glucose levels show that IF and exercise havemany similar benefits.1  Both help to reduce blood glucose,improve heart function, nurture the liver, boost the immunesystem, and support brain health. When you combine IFwith exercise, the benefits to your diabetes and relatedhealth conditions are exponential: exercise boosts thebenefits of IF, and IF boosts the benefits of exercise.Exercise also improves muscle mass, muscle strength,bone health, motor coordination, metabolism, gut function,heart health, and lung capacity. Exercise literally relaxesthe brain, reducing depression and anxiety and increasingyour ability to experience happiness. What’s more, exercisehas a circadian effect, improving sleep and mood. In thischapter, you’ll learn when to exercise and how to supportyour activity.

EXERCISE IMPROVES DIABETESAccording to the American Diabetes Association (ADA),regular exercise may prevent or delay Type 2 diabetesdevelopment.2  It improves blood glucose control, reducescardiovascular risk factors, contributes to weight loss, andimproves the well-being of people with Type 2 diabetes.3, 4



Regular exercise also has considerable health benefits forpeople with Type 1 diabetes, including improvedcardiovascular fitness, muscle strength, and insulinsensitivity.5Exercise improves blood glucose levels by way of manydifferent mechanisms. First, during exercise and for thenext 30 to 60 minutes, your muscles absorb glucose withvery little help from insulin. This means that most diabeticswho have enough insulin, but whose organs are notsensitive to insulin, will benefit from exercise, as it opens abackdoor to allow glucose to enter the muscles withouthelp from insulin. Those who make less insulin also benefit,because they may need fewer medications to pump outinsulin from their pancreas. Finally, Type 1 diabetics orinsulin-dependent diabetics may find that they need fewerinsulin injections to control their blood glucose. So,exercise can reduce your reliance on medication or insulinto control diabetes. However, you have to keep up theexercise habit, because the benefits build daily and you canlose them if you go back to your previous sedentary life.Exercise increases the capillary bed in the muscles sothat glucose becomes available for cells to use.6  Betterblood circulation to the muscles also brings nutrients andhormones to support muscle repair and muscle growth,which is what happens as you add more strength exercisesto your routine. Since the muscles are the largest organthat absorbs glucose, having more muscle helps to controlblood glucose and reduce diabetes.
STARTING AN EXERCISE PROGRAMME IS OFTEN THE

HARDEST PARTJust like the organs need a healthy level of blood glucose tooperate efficiently, the joints need a healthy level of bloodglucose. So, when blood glucose levels increase, ashappens in diabetes, the joints are one of the first parts of



the body to suffer that is easily noticed. Muscles areconnected to bones by tendons, and the bones areconnected to each other with ligaments. The ligaments andtendons are made of long strands of collagen fibre, andthey need a healthy level of blood glucose to functionnormally. When blood glucose levels increase, the glucosecan stick to the collagen fibres,7  just like an iron wire getscoated with rust over time. When this sticky glucose buildsup for months or years, your joints will feel stiff, or you mayhave pain in your hips, knees, heels, elbows, shoulders,fingers, or wrists. Any pain or stiffness in these locationswill make exercise unenjoyable, if not difficult.What’s more, each time you exercise, you create a tiny bitof damage to your muscles and joints, then those musclesand joints repair themselves with the help of your immunecells that clean up the mess. But as you learned in Chapter1, diabetes also affects the body’s immune response,making it hyperactive and causing additional inflammation,particularly to these same joints. This is another reasonwhy it is so critical to take your health seriously: whileothers may dismiss joint pain as an outcome of gettingolder, it’s not a normal body function. In fact, it is likelythat high blood glucose is causing it.If you have joint pain that makes exercise challengingright now, don’t worry. After four or five weeks of IF, yourblood glucose may reduce and your immune cells will beless inflammatory. You will feel less joint pain, which willmake moving and exercising easier. You may also find thatafternoon exercise is more comfortable than morningexercise, as the body is warmer in the afternoon, the jointsare more flexible, and you’ll experience less joint pain.Starting an exercise programme is often the hardest part,but as you’ll see, the benefits are enormous. Once youbegin and you start seeing the results of your efforts onboth your diabetes and your circadian code, you will be



over the initial hurdle and well on your way to creating anew, sustainable habit.
EXERCISE ENHANCES SLEEP AND CIRCADIAN RHYTHMSAnyone who does a lot of physical activity during the dayknows that the activity makes it relatively easy to fallasleep at night. Even sedentary people who spend a full dayin an amusement park report a better night’s sleep. A fewyears back, circadian scientists wanted to find out whatactually caused this relationship. Some of the earliestexperiments examining the effect of physical activity oncircadian rhythm and sleep were done on mice that hadfree access to an exercise wheel. When these mice hoppedon the exercise wheel whenever they wanted, theyvoluntarily ran on the wheel every night (remember, miceare nocturnal). Researchers found that the exercising micehad a robust circadian clock; they slept better during theday when they are supposed to and were less sleepy whenthey were meant to stay awake.8  The effect of physicalactivity on sleep did not seem to involve food and it didn’taffect their thirst.This early observation prompted several human studiesinvolving a range of participants, from teenagers to olderadults. All the studies have led to the same conclusion:physical activity improves sleep. Among teenagers,vigorous physical activity not only improved how quicklythey fell asleep or how well they slept but it also improvedtheir mood during the day, increased their ability toconcentrate, and reduced their levels of anxiety anddepressive symptoms.9  Among older adults (50 to 75 yearsold), moderate physical activity or even regular stretchingimproved sleep onset, sleep quality, and sleep duration,and also reduced dependence on sleep medications. Olderadults with moderate physical activity also had fewer



episodes of feeling sleepy during regular daytimeactivity.10, 11, 12Those with sleep disorders might find that exercise has astrong influence on their circadian code. Even those juststarting a new exercise programme may find that they goto sleep more quickly and wake up less often at night. Forinstance, studies show that after exercise, the cells insidethe muscles produce several molecules, includinginterleukin-15 (IL-15), which increases bone mass.Interestingly, IL-15 also has some benefits for sleep. In onestudy, rabbits injected with a small amount of IL-15 werefound to have better and deeper sleep.13A second mechanism that promotes better sleep occurswhen the muscle cells produce another molecule, irisin.People with diabetes often have less muscle mass andproduce less irisin. Reduced amounts of irisin correlatewith obstructive sleep apnoea.14  However, when peoplebuild more muscle mass, they can also reduce sleepapnoea, which promotes a better night’s sleep.15Another mechanism by which exercise improves sleepmay be through the liver and the hormone-like moleculeBDNF. Prolonged exercise can trigger the production ofhealthy levels of ketone bodies in the liver, which tells thebrain to produce BDNF.16  A higher level of BDNF makesthe connections between the brain cells stronger and alsopromotes better sleep.New research is showing that when you choose toexercise can positively impact sleep. When we exercise, ourbody temperature goes up; after exercise, our core bodytemperature drops. The body needs to cool down in orderfor us to fall asleep. Therefore, late afternoon/early eveningexercise provides plenty of time to cool down before bed,which may help to improve nightly sleep.17If you have insomnia, see your doctor before you begin anew physical activity programme. Insomnia increases the



risk of heart disease and stroke, and an exerciseprogramme should be done under a doctor’s supervision.
THE CIRCADIAN COMPONENT FOR MAINTAINING STRENGTHAn enhanced circadian rhythm helps maintain strength sothat we are physically fit enough to exercise. The body’sphysical strength is largely determined by the overall massand health of the cartilage, bones, and muscles, each ofwhich has its own circadian clock that sets a rhythm forrepair and rebuilding. For example, cartilage cells don’thave the luxury of multiplying as often as other cells in thebody (such as blood cells, liver cells, etc.). These cellsproduce the gluelike material that forms the cushionbetween bones. As we move around, this cushionexperiences regular wear and tear. The cartilage cellsmake this glue on a daily rhythm, with more producedduring the night. When the circadian clock is disrupted,this repair process is diminished,18  which can lead toosteoarthritis.Bones also go through a daily repair process, which isdifferent from cartilage repair. Bones are made of minerals,including calcium, that are secreted by its cells. Anothertype of bone cell eats up damaged bone. The circadianclocks in the bone cells are synchronised so that bonemaking and bone eating do not occur at the same time ofthe day. What’s more, the balance between these two celltypes is important: too much bone eating can lead to boneloss, while too much bone making can push against theother bones and create additional damage near the joints.When the circadian clock is disrupted, the bone-makingcells are not fully activated, and they don’t produce enoughraw materials for making new bone. Similarly, the bone-eating cells are not fully activated, so they don’t clear allthe damaged bone material completely. This ultimatelyleads to weaker bones that are prone to fracture.



The circadian clock also plays a crucial role in both theformation of new muscle fibre and in muscle function.Clock genes directly regulate other genes that arenecessary for making new muscle cells or muscle fibres.Clock genes also determine the type of muscles we have.That is, we typically have two types of muscles: slow-twitch(type I) muscles are rich in mitochondria and help usperform endurance exercise or marathon running; fast-twitch (type II) muscles contain less mitochondria but helpus when we are sprinting. Having a better clock appears toincrease the function of slow-twitch muscles.19A healthy circadian clock nurtures the muscles both aftereating and during the overnight fast. After a meal, themuscle clock activates the function of the metabolic genesinvolved in the absorption and utilisation of glucose anddietary fat, which fuels muscle function.20  During theovernight fast, the circadian clock instructs other genes tobreak down damaged muscle proteins and send them to theliver for recycling while we are sleeping. The clock alsohelps produce new muscle proteins and ensures that thefibres are properly aligned for coherent movement. With allthese important roles for the circadian clock in musclestructure and function, it is not surprising that mice lackinga functional clock in their muscles cannot exercise enoughand get tired too soon.21  In people, we know that poorsleep and circadian disruption negatively impact exerciseperformance.22Just like the circadian clock nurtures the muscle andbones, new research shows it also nurtures the joints byrepairing damage to tendons and ligaments. Theseconnective tissues are maintained by secretion of collagens,their organisation into long fibres that support the joints,and degradation of damaged collagens at different times ofthe day. Having a healthy circadian code supports these



collagens, which in turn supports flexible and strongjoints.23On the other hand, exercise can increase the level of anenzyme involved in the production of heme, the pigment inthe blood that carries oxygen to all the tissues.24  The samepigment is also an important part of the circadian code, asit delivers the signal to turn on and off different genesinvolved in the metabolism of glucose and fat, as well asthe production of hormone-like molecules from musclesthat can go through the bloodstream to affect function ofother organs or the brain. This is one of the ways exercisecan enhance the muscle clock.
TYPES OF EXERCISE THAT REVERSE OR MANAGE DIABETESExercise doesn’t have to be rigorous or complicated. TheADA believes, as I do, that physical activity can be anythingthat makes you move your body and burn calories. Thisincludes a vast range of activities, from climbing stairs toplaying organised sports.There are three basic types of physical activity:
AEROBIC EXERCISE. Rhythmic in nature, aerobic exerciseincludes anything that gets your heart rate up for asustained period of time. Regular, moderate aerobicactivity like walking, cycling, jogging, or swimming isassociated with substantially lower cardiovascular risks inboth Type 1 and Type 2 diabetes. In Type 1 diabetes,aerobic training increases cardiorespiratory fitness,decreases insulin resistance, and improves heartfunction.25  For those with Type 2 diabetes, aerobictraining improves heart health, lowers blood pressure, andimproves insulin resistance.26  High-intensity intervaltraining (HIIT), which is a method of performing moreintense aerobic activity over very short periods of time (likea minute or two with rests in between) is also thought to



further improve insulin sensitivity and glycemic control inadults with both Type 1 and Type 2 diabetes.27, 28  Sinceexercise helps the muscles soak up blood glucose with verylittle help from insulin, short bouts of aerobic exercise afterevery meal can be as effective as many diabetes medicines.These short bouts can be as brief as 10 minutes of walkingaround the block or getting on a treadmill or an elliptical.
STRENGTH OR RESISTANCE TRAINING. This type of exerciseincreases muscle mass and overall stamina. It consists ofshort, high-intensity activity and relies on energy sourcesthat are stored in the muscles. Diabetes influences yourmuscle mass and muscle strength. When the body has tobreak down muscle protein for the liver to make additionalglucose, your muscle mass and muscle strength maydecrease. Therefore, everyone with diabetes should dosome daily strength exercise to maintain or build musclemass and strengthen their muscles. Those without diabeteswill also benefit because increasing muscle mass canreduce the risk for developing diabetes.
STRETCHING, FLEXIBILITY, AND BALANCE. These types ofexercises improve joint mobility and allow you to increaseparticipation in strength-training exercises. Standardisedstretching practices yield the best results. For instance,yoga is thought to promote improvement in glycaemiccontrol for people with Type 2 diabetes.29  Tai chi mayimprove glycaemic control and neuropathic symptoms forthose with Type 1 diabetes, as well as those withneuropathy.30Unless you recently have had a heart attack or stroke orbeen diagnosed with severe heart disease, the ADA and theNHS in the UK suggest that all adults need at least 150minutes per week of moderate exercise, or 75 minutes perweek of vigorous exercise (or a combination of both). Thatbreaks down to moderate exercise for 30 minutes a day,five times a week, or more. This recommendation only



takes into account the aerobic exercise piece of theequation.Based on research, I believe the optimal diabetesexercise programme must include some movement everyday. The chart that follows, adapted from the 2016 ADArecommendations, illustrates the best way to combineaerobic exercise, strength training, and flexibility. Considerthis the minimum recommendation: it never hurts andalways helps to move more.
YOUR CIRCADIAN CODE WEEKLY EXERCISE ROUTINE



 
Aerobic
Exercise

Resistance/Strength
Training

Stretching,
Flexibility,

and
Balance

Suggested
Exercises

Walking 
Cycling 

Swimming 
Jogging 

Racquet sports 
Zumba/Dance

Resistance machines 
Free weights 

Resistance bands 
Body weight as resistance

exercises

Yoga 
Tai Chi

Intensity

Moderate to
vigorous 

May be done
continuously or

as HIIT

Moderate: 15 repetitions
of an exercise that can be
repeated no more than 15

times 
Vigorous: 8 repetitions of

an exercise that can be
repeated no more than 8

times

Light to
moderate
intensity

Duration
and

Frequency

At least 150
mins./week 

Can be broken
into segments of
at least 3 days a

week

At least 3 days a week,
with a day off in between

each day 
8 different exercises, 1 to 3

sets of 8 repetitions

1 day a
week of 1-

hour guided
exercise

TAKE A WALKThe simplest exercise is walking, and almost everyone canadd more walking to their daily routine. Unless you haveheart issues or vertigo, you don’t need a doctor’spermission to take a walk. Try to keep up a brisk pace,whereby it would be difficult to carry on a conversationwhile walking. Thirty minutes of brisk walking should be



4,500 to 5,000 steps, which is a reasonable goal. When itcomes to exercise, more is always better.All kinds of exercise trackers count steps, so it’s easierthan ever to chart your walking progress. The averagehealth-conscious American walks roughly 4,500 steps eachday,31  but there are many who do more; for example,Amish adults in the United States and the Toba hunters ofArgentina walk more than 15,000 steps a day.32,  33  TheNHS in the UK recommends 10,000 steps a day.
ISABEL BEAT DIABETES IN HER GARDENIsabel is an estate agent in her early 40s with a son injunior school and a daughter in secondary school. Hertypical day is quite hectic, with a morning rush to get thekids ready for school before she gets out of the housearound 9:00 a.m. to show clients different properties. Herday is spent driving around town, with no fixed time forlunch, so she got into the habit of snacking every hour ortwo from morning to dinner. Between her husband’s job,her work, and the kids’ after-school activities, the familywould typically get together after 9:00 p.m. to share icecream or dessert.For the last four or five years, at her annual medicalcheckup, Isabel’s doctor had been telling her to eat healthyand be more active. But she did not understand that thisadvice was actually a warning until last year (2019), whenher doctor told her that she has diabetes. He gave her achoice: start medication now or do an intensive lifestyleintervention. Isabel didn’t want to take medication, so shethought she could eat less and move a little more. Shejoined a gym, spent some money on gym outfits and newshoes, bought a bunch of healthy snacks, and started toskip her breakfast two or three times a week. She spent thenext year doing 45-minute workouts a day at the gym,



including resistance training for two of the days andaerobics the rest of the time.When she went for her annual checkup in January 2020,she thought her doctor would be happy. But his reactionwas the opposite. Her doctor was very concerned. Herfasting blood glucose was above 160 mg/dL, her HbA1cwas 8.1, her total cholesterol was at 290 (healthy is <200)and her blood pressure had reached 140/90. This timeIsabel didn’t get a choice: she was given the medicationmetformin and the doctor told her that she was a walkingtime bomb for heart disease.Isabel heard about our study and signed up that sameweek. She chose to start on a 10-hour IF along with themetformin. Her doctor was a little concerned about her noteating for 14 hours but asked her to call the doctor’s officeif something went wrong.It took a few weeks to adjust her routine completely, butIsabel was determined. She would send the kids to schooland then have a big breakfast at 8:00 a.m. before headingout the door. She would pack a small salad with tofu forlunch and be back for dinner with the family at 6:00 p.m.By Week 4, she had figured out she needed more complexcarbs, healthy fats, and protein to reduce her hungerpangs.During Week 5, the COVID-19 pandemic hit. The gym wasshut down. Isabel found herself stuck at home, completelysedentary and stressed out. She decided to walk in thegarden and around the block. She would walk at least10,000 steps every day. Walking calmed her down amid thepandemic stress. It also improved her sleep quality. Sinceshe was walking outdoors and getting enough daylight, italso uplifted her mood.The 10-hour IF, a better diet, and 10,000 steps becameher new normal, and by Week 6, her weight began to comedown. By the end of three months, when she came back forher lab tests, her fasting blood glucose was 150, her HbA1c



was down to 7.1, her blood pressure was down to 135/80.Even her cholesterol came down a bit to 265. We werethrilled to see her results.Outside the study, Isabel continued for another threemonths and her numbers got even better. She lost a total of7.2 kilos, her morning fasting glucose was at 127, herHbA1c was at 6.5, her blood pressure was 130/80, and hercholesterol was 245. Best of all, her doctor cut hermetformin prescription in half.
WHEN TO EXERCISEThere are certain times of the day when exercise is morebeneficial for boosting your circadian rhythm and reversingdiabetes. However, any daily exercise is better than noexercise, even at a suboptimal window of opportunity.There are benefits to many choices, so choose the one thatworks best for you and your family.

EXERCISE IN THE MORNING

The conventional wisdom is that you should eat before anyphysical activity. This is not always true. If you have fastedfor 10 to 12 hours before your morning walk, run, or bikeride, you will likely tap into your stored body fat for energyduring your exercise. Your muscles will spend more energy,using even more fat as the energy source, literally meltingaway even more body fat. And the more muscle you have,the more calories you’ll burn throughout the day and theleaner and healthier you’ll be.Early morning is a great time to get outside and startmoving with an aerobic activity. A brisk walk, or anyoutdoor activity in the presence of bright daylight, is anexcellent way to synchronise the brain clock. It is also animportant mechanism for maintaining and enhancing brain



function. First, it will improve your mood for the rest of theday. Also, exercise stimulates new brain cell production,34and aids your ability to make new neuronal connections fordeeper learning and more memory.It doesn’t matter whether you wait until sunrise to beginyour morning activity. You can start anywhere from 30minutes to 2 hours before or after sunrise. If you exercisein a gym or at home in the morning, find a spot that is nextto a large glass window or under bright light.As long as you are dressed properly for the weather, youcan take a morning walk throughout most of the year,unless there is a weather warning. In fact, exercising incold air imparts some additional health benefits. Cold airactivates the brown fat or converts the white fat to beigefat.35  Brown fat is rich in mitochondria, the energycurrency of any cell. More mitochondria mean that fat cellshave more capacity to burn off. Additionally, body fat isburned to warm up the body during cold-air workouts. As aresult, you can simply burn some fat by being exposed tocold temperatures.36Some people with diabetes may be prone to increasetheir blood sugar level if they do strenuous aerobic exercisesuch as rowing, spinning, or jogging before breakfast. Thisphenomenon may be partly due to excess amounts of thestress hormone cortisol. Typically, cortisol levels peak anhour after we get out of bed. Exercise further boostscortisol. High cortisol levels can trigger the body to releasesome sugar into the blood or prevent the muscles fromabsorbing glucose from the blood.37  If you are exertingyourself to the point where your heart is beating faster,which is the goal during exercise, then you may be spikingyour cortisol and inadvertently increasing your blood sugarlevels.You can test if morning exercise is right for you by takinga blood glucose reading in the morning before you start



exercising and again right after you finish your exercise. Ifyour blood glucose shoots up by 30 mg/dL (say from 120 to150 mg/dL) or higher, then you need to take your intensitydown a notch. You will get more benefit from a brisk walk:otherwise, your blood glucose will increase even furtherafter eating breakfast. If this is the case for you, move yourstrenuous aerobic exercise to either after your breakfast orto the afternoon/evening.
EXERCISE IN LATE AFTERNOON

Another great time for physical activity is at dusk or in thelate afternoon,38  starting from 3:00 p.m. to dinnertime.This is when muscle tone begins to rise, so it’s the besttime for strength training, including weight lifting, orvigorous aerobic exercise like spinning. It’s also a greattime to work on your yoga practice. Yoga requiresflexibility, and your joints are looser and the body warmerin the afternoon/early evening.Late-afternoon or early evening exercise has twopractical benefits that directly influence diabetes risk.Exercise is known to reduce appetite,39  so afternoonexercise not only helps burn some calories but can alsohelp reduce hunger at dinnertime, so you may eat less.Exercise also helps the muscles take up more glucose in amechanism that does not depend on insulin.40  As insulinproduction and release gradually decline through theevening, insulin alone may not be sufficient to prevent yourblood glucose levels from shooting up beyond the healthyrange. As little as 15 minutes of evening exercise will boostyour muscles’ ability to absorb some blood glucose andkeep it within a healthy range.The lungs and heart are both muscles that have acircadian variation. That is, we have a relatively higherheart rate and heavier breathing during the day, and both



slow down at night. The higher heart rate and breathinghelp distribute oxygen and nutrients throughout the body,including to the muscles during the day, priming us forphysical activity. At night the muscles don’t need the samelevels of nutrients and oxygen as they do during the day.This may be one reason why heart rate and breathing slowdown at night, which helps the body cool down so we cansleep better.Some people worry that if they exercise in the earlyevening they will compress the amount of time they havebetween dinner and sleep. Let’s say you’re working a 9:00a.m. to 5:00 p.m. job and you exercise after work and thenyou have dinner. Now you’re pushing dinner to 7:30 or 8:00p.m. That’s okay, because exercise absolves some sins: thepositive benefits of exercise outweigh a lost hour or two ofIF (you’ll learn more about this at the end of the chapter).
EXERCISE AFTER DINNER

If you have been diagnosed with diabetes, evening exerciseis your best option, because it has its own set of specificbenefits that affect your circadian code for metabolism andmaintaining blood sugar levels. Physical activity increasesthe demand for glucose, and muscles can soak up a goodamount of blood glucose, thereby reducing the bloodglucose spike after an evening meal so that you will be in anormal physiological range. After dinner, mild physicalactivity, like an evening walk or doing chores in the house,helps digestion by moving the food along the digestive tractand by reducing the chance of acid reflux or heartburn.Since the insulin release and subsequent action on bloodglucose regulation decline in the evening,41, 42  anyphysical activity in the evening is like taking a diabetes pillto reduce blood sugar. If you can create the ritual of takinga walk or doing some moderate exercise after dinner, it



may also reduce your urge for a late-night snack becauseyou will be busy and out of the kitchen.Yet not all exercise at night is a good idea. It’s best to doyour extreme activity or high-intensity exercise beforedinner. Late-night exercise in a gym or on a treadmill canincrease cortisol to morning levels and delay the nightlyrise of melatonin. Intense exercise also raises bodytemperature and heart rate. All these factors interfere withyour ability to go to sleep. You may be resetting your clockby sending a signal that it’s earlier in the day. This may bea reason why some (not all) people who exercise late atnight also go to bed after midnight. If late night is the onlytime you can exercise, taking a shower before bedtime canhelp your body cool down, which will help you get to sleep.
COMBINE INTERMITTENT FASTING WITH EXERCISEOur research found three substantial benefits related tocombining diet and exercise. The first improvement was inmuscle mass. We assumed that fasting for 14 to 16 hourswould break down mice muscles and we would see areduction in muscle mass. Actually, we found the exactopposite. When mice ate for only 12 hours, we never saw areduction in muscle mass. In fact, only fat mass wasreduced. If the mice ate a healthy diet within an 8- to 10-hour window, they gradually increased their muscle mass,and after 36 weeks they had 10 to 15 per cent more musclemass than mice that ate whenever they wanted.43We also know that many genes that are involved inrepairing muscle and growing muscle are circadian, with apeak production during the day. These genes are directlyunder the instruction of both a circadian clock and thefeeding–fasting cycle. In our lab, we found that musclerepair and rejuvenation genes in mice got a double boostfrom having a healthy circadian clock and also in having a



clear feeding–fasting cycle. This might explain why theygained more muscle mass.One improvement we saw in the IF mice was an increasein the capacity for endurance exercise. That is, when westart such long physical activity, the body initially taps intothe readily available sugar as an energy source, and whenthe glucose or glycogen is depleted, we “hit the wall”. Thebrain and body get exhausted of energy and we cannot runany longer. But endurance training helps the muscles withtwo hugely beneficial metabolic adaptations. First, musclelearns to absorb more glucose from the blood when food isavailable so that there is a larger store of glucose andglycogen to use during endurance training. Second, itlearns to adapt to an alternate energy source when all thestored glycogen is used up. When this happens, the muscleswitches to using stored fat as its energy source. The fat isconverted to ketone bodies, and this simple carbon sourceis used as fuel for the extra miles. Combining time-restricted eating with exercising for more than an hourgives the body double benefits. IF boosts the signals formuscle repair and regeneration to help sustain or buildmuscle mass, and increased physical activity helps soak upmore glucose from the bloodstream into muscle, so theextra glucose is diverted from the liver, where it was goingto be stored as fat.We have also seen improvement when we link motorcoordination and IF. We found that mice following arestricted eating pattern had increased motor coordination.In my lab, we put mice in a rotating drum, where they hadto balance themselves. We found that if they ate for 8 to 10hours, they could stay on the drum 20 per cent longer.Intermittent fasting can be further boosted whencombined with timed exercise. For instance, people whoexercise on a regular basis report they feel less hungry therest of the day,44  making a 10-hour IF more manageable.



The reason is that exercise reduces the hunger hormoneghrelin and increases the satiety hormones, which are alsounder circadian control. Intense exercise has a strongereffect on hunger compared to moderate exercise.
THE EXERCISE-FOR-IF SWAPIf you can’t follow your daily eating routine, crank up yourexercise to keep you on track for reversing diabetes. Asdiscussed in the previous chapter, during the overnightfast, the body slowly burns stored carbs (glycogen) beforetapping into the carbs already stored as body fat. One ofthe benefits of IF comes from this slow fat-burning. Whenyou eat over a longer window, the body does not getenough fasting time to burn the stored carbs. This is whereexercise comes in handy. When you exercise, the bodyburns off a goodly amount of readily available sugar andstored carbohydrates. Something as simple as briskwalking for an hour can burn off the equivalent of 50 to 75grams of carbs. Running for the same time can double theburn.Another reason to make this swap is that on non-IF days,your body is digesting food and absorbing sugar over manyextra hours. Since exercise can help your muscles betterabsorb glucose after a meal, you can add a layer of controlover your blood glucose by exercising more on the non-IFdays. Taking a brisk walk or doing some chores at homeafter a later night meal can help your digestion and reducethe risk of heartburn. The later exercise and a shower willalso help you sleep better, because otherwise theundigested food would keep you awake.

WHAT’S NEXTSpeaking of sleep, in the next chapter I explain thecircadian reasons why both getting good sleep every night



and limiting exposure to bright light in the evening canpositively affect your blood sugar.



CHAPTER 8Optimise Sleep and Light Exposure
There is an emerging consensus that sleeping less orhaving disrupted sleep affects brain function, imbalancesthe hormones, and increases inflammation. All these factorscan negatively affect your blood glucose. First, fewer than6 hours of nightly sleep is correlated with an increased riskfor developing prediabetes, diabetes, and the sinisterfriends of diabetes (including hypertension, obesity, andheart diseases).1  In a landmark study by Professor Eve vanCauter, 11 healthy men who typically slept for 8 hours eachnight were limited to only 4 hours every night for six days,followed by 12 hours of sleep for the next six days. Afterfive days of each type of sleep, the men were tested to seehow their bodies responded to glucose. The results showedrather strikingly that sleeping less reduces the body’sability to bring down blood glucose levels after drinking aglass of glucose water—as if the person is almost diabetic.When the same men in the study had slept well, their bloodglucose control returned to normal. It was also learned thatwhen the men had slept longer, they achieved recoverysleep that reversed the damage done during the first half ofthe experiment.2  This result has been repeated severaltimes in other studies, all of which led to the sameconclusion: sleeping fewer than 6 hours can predisposesomeone to prediabetes.



We also know that a sleep-deprived brain is a diabeticbrain. Almost 30 years ago, scientists put sleep-deprivedpeople under brain-imaging tests to assess how the brainuses glucose. The researchers were hoping to find that thebrain would go into overdrive to stay awake and therebywould use more glucose. But surprisingly, the scientistsfound that many brain regions did not increase theirglucose consumption when there were more waking hours.Instead, a few brain regions reduced their glucose usage,3because the glucose could not get inside the brain cells.Just like in diabetes, the blood glucose cannot enter thebrain cells and instead remains in the blood, raising theblood glucose level. This means that certain parts of thebrain don’t get their daily dose of energy when we stayawake for too many hours each day.This study triggered a series of other studies on the effectof sleep deprivation on brain function. Now we know thatsleep deprivation literally rewires the brain,4, 5  and itthwarts the detoxification that is supposed to happenduring a good night’s sleep.6, 7  These changes may start acascade of events leading to increased risk for diabetes.For example, sleep deprivation hyperactivates a certainbrain region involved in food cravings,8  triggering theperson to eat foods that can affect blood glucose, like ultra-processed foods that are high in simple sugars.As the brain is the master regulator of almost allhormones in the body, sleep loss changes the level or thetiming of every major hormone.9  For example, it affects thepresence of melatonin, the sleep hormone. Just likemelatonin puts the brain to sleep, it also makes yourpancreas sleep. When you have a good night of restfulsleep and wake up without an alarm clock, you arise withlower levels of melatonin in the morning. However, if youhave a poor night’s sleep, or you need to wake up in themorning to an alarm clock, your brain will still be cranking



out melatonin, and it may take a few more hours before itstarts to come down. After a night of insufficient sleep,your higher morning melatonin level can prevent yourpancreas from releasing enough insulin to deal withbreakfast, leading to a start of the day with increased bloodsugar.A sleep-deprived brain also craves excessive calories thatit does not need, resulting in weight gain.10  Sleepdeprivation directly affects the hunger and satietyhormones ghrelin and leptin, both of which have acircadian nature. Ghrelin is produced in the stomachwhenever the stomach is empty, and it is the signal to thebrain to feel hunger. Leptin is produced in the fat cells andsignals the brain that you are full. However, poor sleeppatterns disrupt these signals and make a person moreprone to overeating because the brain isn’t getting either ofthese two messages. Sleep loss also reduces leptinproduction, and the imbalance created between leptin andghrelin may explain why after a sleepless night, the gutcraves a bigger carbohydrate-heavy breakfast in themorning,11  which affects the blood sugar.There are other mechanisms that cause the body toovereat when we don’t have enough sleep. We think thereason is that the brain wants to ensure we have enoughcalories to cover activity during those hours. But incontrolled studies, participants who reduced their sleepfrom 8 hours to 5 hours consistently overate more caloriesthan what would be required to fuel a few extra hours ofwakefulness. At the same time, the stress hormone cortisolstays high in the evening after just one night of lesssleep.12  Excess cortisol is known to reduce the effect ofinsulin, so your blood glucose level may rise the followingday, reaching a peak the next evening, when it reallyshould be at its lowest point of the day.



Poor sleep can also cause changes in the immune system.Inflammation in the body is supposed to reduce duringsleep. If you don’t sleep long enough, the inflammationdoesn’t have time to subside. Inflammation or unnecessaryactivation of the immune system contributes to diabetesand its complications, including heart diseases. While thisconnection has been known for many years, the mechanismis only beginning to be clear. It seems that when we have agood night’s sleep and wake up normally, the brainproduces the hormone hypocretin, which acts as a qualitycontrol for the bone marrow. With the correct amount ofhypocretin, only the right type of immune cells from thebone marrow are produced.13  But with poor sleep, theseimmune cells do not fully mature and may overreact inresponse to the usual housekeeping functions of defendingthe body against pathological agents and thereby increaseinflammation. This inflammation can exacerbate the effectsof diabetes by increasing the risk for heart diseases. Otherstudies have shown that too much or too little sleep isrelated to higher levels of inflammation, which in turn maycontribute to elevated blood glucose.14Many people who are overweight and/or diabetic alsohave sleep apnoea, which is one of the major causes ofsleep deprivation. It occurs when you have a blockage orobstruction in the nasal cavity or throat or have a floppytongue that obstructs your airways either partially orcompletely during the night. The obstructions deprive thebrain and the body of oxygen and cause an automaticresponse that wakes up a person just enough to breatheagain, although maybe not to wake to the point ofconsciousness. These upsets can occur all night long, yetpeople with sleep apnoea very often have no clue. Instead,they’ll wake up in the morning without feeling refreshed.Other subtle clues include waking up with a dry mouth orhaving to repeatedly use the loo in the middle of the night.



Some people with sleep apnoea snore—but not all ofthem. And not all snoring is considered to be sleep apnoea.Your partner might be a better detective than you indetermining if you are suffering from sleep apnoea. Forexample, if you have been told that you hold your breathduring the night, you may have sleep apnoea.Sleep apnoea affects not only the quality and quantity ofa person’s sleep but also one’s brain health. Cognitiveproblems, such as deficits in memory, attention, and visualabilities, frequently accompany obstructive sleep apnoea. Itis also a major risk factor for diabetes, heart disease, andstroke, since as many as two-thirds of people withunderlying sleep apnoea have one of these conditions.15, 16A sleep study can help you determine if you are sufferingfrom sleep apnoea. The standard treatment for sleepapnoea is a device referred to as a CPAP (continuouspositive airway pressure), which is prescribed by a doctor;trained medical staff guide you on how to use the machine.It is a mask that you wear over your nose and mouth that ishooked up to a machine to make sure you have a constantsupply of air. There are other devices and apps that canmonitor oxygen intake as well. The good news is that thosewho are compliant with the use of CPAP are more likely toimprove their blood glucose regulation during theirsleep,17  setting themselves up for better glucoseregulation the following day.
SLEEP LETS THE WHOLE BODY RESETSleep is not a shutting down of bodily functions; instead, awhole different assortment of essential bodily functionstakes place that cannot happen when we are awake. Manyof these functions are meant to repair and restore the cells,because every day, the body battles with stressors thatcreate cellular damage. Sleeping less or having frequently



disrupted sleep does a lot of harm to the body by not lettingit repair itself well.At night, we aren’t just making necessary repairs to thebody; the brain is also busy consolidating memories andsending out instructions to prepare us for the next round ofactivity. The changes that happen at night are absolutelycritical to how we feel the next day. That’s why when weare in good health and have the right amount of sleep, wewake up feeling refreshed. Adults with poor sleep habitsare more likely to develop anxiety and depression, andseniors may experience memory impairment.18, 19Waking up with joint pain may be a sign that you did notget a good night’s sleep for several days in a row. Youmight find that if you sleep fewer than 6 hours a night forthree or four nights, when you wake up your joints are stiffor you might have a pain in your knee. However, if you canget onto a better sleep schedule, you may find that after aweek or two of restful sleep, those pains go away withoutany medication, without any exercise, and withoutchanging your diet.To access the benefits of good sleep, you have to achievea prescribed number of hours of sleep. From tracking amillion individuals, researchers have identified a pattern,known as the U curve of sleep and longevity.20  That is,people who consistently sleep too little are more likely todie earlier than those who get the full 7 hours of sleep eachnight. Similarly, people who sleep as much as 10 or 11hours are likely to live shorter lives. The majority of peoplewho had an ideal body mass index (BMI)—a standardhealth measurement that tracks a healthy weight-to-heightratio—were also shown to sleep 7 hours a night. Thebottom line is that too much or too little sleep can bedetrimental.
LOOK CLOSELY AT YOUR SLEEP ROUTINE



One way to see if you are in this sweet spot of the U curve is to track your
sleep habits. You can use the chart on page 85 to fill in when you go to
sleep and wake up, or you can use the myCircadianClock app (available at
myCircadianClock.org), or any wearable sleep tracker, smartwatch, or even
your mobile phone. The more you know about your sleep patterns, the
easier they are to correct.

THE PERFECT AMOUNT OF SLEEP

As soon as we wake up, the SCN begins keeping track ofour wakeful time. For every hour we stay awake, we laterhave to sleep 20 to 30 minutes. In the evening, the organs’unique clocks synchronise with one another to create theperfect condition for sleep. The pineal gland inside thebrain begins to produce the sleep hormone melatonin. Atthe same time, the heart clock instructs the heart rate toslow down, and the SCN instructs the body to cool down.Then, when the timing is right and the lights are low, yougo to sleep.Every night, adults should give themselves 8 consecutivehours of “sleep opportunity”, and children should have 10hours of the same. That opportunity includes getting intobed, settling down, then falling asleep. Children should besleeping for at least 9 hours a night; adults should sleep forno fewer than 7 hours.21, 22A sleep debt is the difference between the amount ofsleep you should be getting and the amount you actuallyget. So, if you slept for 6½ hours last night, you’rebeginning your day with 30 minutes of sleep debt. Whenyou go to sleep the following night, you first repay this debtfrom the previous night. That means that even if you sleep7 hours on the second night, it counts only as sleeping for6½—again. That’s one of the reasons why we often sleeplate on weekends: it’s the body’s way of repaying our entiresleep debt.



Having sleep debt increases the propensity to sleep,while circadian rhythm instructs when to sleep. Forinstance, if you are awake for two days, you have too muchsleep debt to unload in a single night. You’ll go to sleep, butyour circadian clock won’t allow you to sleep continuouslyfor 16 hours. The first night you might sleep for 8, 9, ormaybe 10 hours, then the circadian drive kicks in to wakeyou up. The next day you’re still sleepy because the clock istelling the brain it’s time to stay awake, but the sleep debtis telling the brain that you ought to go back to sleep. Thatconflict goes on into the following night, again, when you’llsleep a little longer until you catch up.
NAPPING HELPS REPAY A SLEEP DEBT
A short nap during the day is one way to repay your sleep debt. If you had a
sleep debt of 2 hours during the workweek, and you took a long Saturday
afternoon nap, it’s possible to repay that debt in one nap. But be careful not
to sleep too long: a long afternoon nap will dissipate some of the sleep
pressure that was building up, but the longer you sleep in the afternoon, the
more difficult you may find it is to fall asleep when you want to later that
night.

HOW LONG SHOULD YOU SLEEP?

Recommended Hours of Sleep Across the Lifespan: Chronic Insufficient
Sleep in Childhood Can Increase the Risk for Diabetes in Adulthood*



(*M. Ohayon et al., <National Sleep Foundation’s Sleep Quality
Recommendations: First Report,= Sleep Health 3, no. 1 (2017):, 6–

19)

ARE YOU SLEEPING WELL?

Ask yourself the following three questions to get a clearpicture of your sleep quality.
QUESTION 1: WHEN DO YOU GO TO BED, AND HOW LONG DOES IT TAKE
FOR YOU TO FALL ASLEEP?

First, let’s lower the bar a bit. Most people do not shut offthe lights and fall asleep immediately. An average personwho has good sleep habits should be able to fall asleepwithin 20 minutes of getting into bed and shutting off thelights. During this 20-minute period there should be



nothing else between you and sleep. No book. No phone.No light.If you struggle to fall asleep and you’re in bed for morethan 30 minutes, turning and tossing, that’s a sign you havedifficulty getting to sleep. This is the definition of insomnia:difficulty falling asleep.The main culprits for insomnia are:Worry: This increases production of the stress hormonecortisol, which is meant to keep us awake.Too much food: This keeps the core body temperature toohigh for sleep.Too little physical activity: This reduces the production ofthe muscle hormone that promotes sleep.Too much time spent in bright light in the evening: thisreduces melatonin production.
QUESTION 2: HOW MANY TIMES DO YOU WAKE UP DURING THE NIGHT?

Fragmented sleep is defined as waking up more than onceduring the night for at least a few minutes, to the pointwhere it’s difficult to go back to sleep. This type of sleep isnot optimal because the brain registers only the time yousleep, and it responds as if it isn’t getting any sleep at allduring these periods of fragmented sleep. For instance, ifyou were in bed for 8 hours but woke up three or fourtimes, then your brain might register only 4 or 5 hours ofactual sleep. Even if you woke up for only 10 or 15 minuteseach time, it takes additional time to get back to that deepsleep phase, and you miss out on this continuous,uninterrupted sleep.As we age, sleep becomes more fragile, and it is commonto experience fragmented sleep. The arousal thresholddecreases with age, so we wake up to simple noises ordisturbances. However, it is possible to sleep through the



night without fragmented sleep, especially if you align yoursleep time with your circadian code.The main causes of fragmented sleep are:DehydrationAmbient temperature being too hot or coldAcid reflux caused by eating too late in the eveningSleeping with a person/pet who wakes up at nightSnoring/sleep apnoeaOther noises.
QUESTION 3: DO YOU FEEL RESTED WHEN YOU WAKE UP IN THE
MORNING?

If you need to wake up to an alarm clock, or if you wake upfeeling sleepy or foggy, then you aren’t waking up feelingrested, and it’s likely you did not get enough sleep. Themain causes of insufficient sleep relate to the difficulty offalling asleep or fragmented sleep. Other causes include:Sleep debt from previous days. If you habitually sleep for7 hours and slept only 6 hours each night for the previousthree nights, then sleeping 7 or 8 hours won’t be enoughand you may not feel fully rested in the morning.Sleep apnoea (see page 168).Lights or sounds during sleep. Although you may notwake up, light in the room or ambient noise may bedisturbing your sleep. You may not wake up, but youwon’t feel rested in the morning.
FIX YOUR SLEEP WITH INTERMITTENT FASTINGThe types of foods you eat and when you eat them canpositively affect your sleep. According to the SleepFoundation, eating certain foods a few times each week has



shown promising benefits. For example, an oily fish such assalmon23  or nuts such as walnuts24  contain importantvitamins, including vitamin D and zinc, which are linkedwith better sleep. And the typical foods associated with aMediterranean diet (see page 217), have been associatedwith promoting better sleep.25Drinking alcohol before bed has a different effect onsleep when compared to eating sweets, yet it is just asdisruptive. In an oxymoronic way, alcoholic beveragesdehydrate you, and the more you drink before bedtime, thethirstier you will be in the middle of the night. So, whilesome people may use a late-night drink to fall asleep, theygenerally have difficulty staying asleep. Once you are usedto having a good night’s sleep, having that glass of wine atnight will seem less appealing, which is good, becausealcohol is not recommended for those with a risk fordiabetes. One man in our study group used to have three orfour cocktails after dinner. When he started cutting downon his alcohol, he found that he was sleeping better. After awhile, he gave up his cocktails entirely. He told me, “It’snot that I don’t enjoy a cocktail anymore, I just really likemy good night’s sleep better”.Once you adopt IF, your sleep is likely to improve, andonce your sleep improves, it will also help you have bettercontrol over what and when you eat. By adopting IF youcan turn the vicious cycle of bad sleep and bad food choicesinto one of good sleep and good food choices. In my lab, wehave found that a 10-hour eating window offers the mostbenefits. Following this regimen, our mice achieved acooler body temperature during sleep and slept moresoundly. While they didn’t sleep longer than mice that eatrandomly, the electrical recordings of their brain activityshowed that their sleep was deeper and perhaps morerestful (we cannot ask a mouse if it slept well). We don’tknow the reasons for this; we believe that the basic sleep



drive does not change under IF, but that IF puts the miceinto deeper sleep.Through our app, myCircadianClock, we have observedthat many people doing a 10-hour IF have reportedsubstantial improvement in their sleep. In fact, some ofthem continue to do IF, not for weight loss or diabetescontrol but to sleep better at night.26  In a 2020 study ofpeople with metabolic syndrome, we found that almosteveryone in the study also reported at least oneimprovement in sleep: they slept longer, slept deeper, orfelt they had a more restful sleep at night.27We also know that eating late at night affects one’s sleep.This late-night habit interferes with both falling asleep andmaintaining deep sleep. In order to fall asleep, the corebody temperature must cool down by almost 0.56°C. Butwhen we eat, the core body temperature actually goes upas blood rushes to the gut to help digest and absorbnutrients. Therefore, eating late at night prevents peoplefrom getting into a deep sleep. To have a good night’ssleep, you should have your last meal 2 to 4 hours beforegoing to bed, so as to ensure that the body is able to cooldown.Even a sleepy brain may work better without adding foodto the mix for hours at a time. Research in Mark Mattson’slab at the National Institutes of Health has shown that micethat undergo a longer fasting period have better brainfunction, as keeping to a restricted eating time strengthensthe connections or synapses between the brain cells.28  Webelieve that a stronger connection between those neuronsmeans the human brain can think better and rememberbetter, regardless of how rested we are.
DRINKING WATER AT NIGHT ISN’T A PROBLEM
I always have a glass of water next to my bed. Some people think that if
they drink water in the middle of the night, then they’re going to wake up



again. In reality, you’re not drinking more than a few millilitres. In fact,
ignoring your thirst is far worse: a dry throat is the reason you probably
woke up in the first place.

Bright light at night reduces your ability to make melatonin, which ultimately
can limit your sleep. Sleeping less can increase hunger, and a sleepy brain

makes it difficult to make the right food choices. Both bad sleep and late-night
eating increase your risk for indigestion, allow damaged cells to accumulate in
your organs, reduce the fat-burning process, and can increase blood glucose.

You can break this cycle by (1) dimming your lights for 2 to 3 hours before
bedtime, and (2) adopting an IF whereby you stop eating 2 to 3 hours before

bedtime.

MANAGING LIGHT EXPOSURE CAN FIX WHEN AND HOW WE
SLEEP

Everyone knows it is hard to fall asleep in a brightly litroom, and it is easy to doze off in a dimly lit room (such asa classroom or your living room). The reason is not simplythe brightness of the light. My research has revealed howdifferent colours of light, particularly blue light, affect thecircadian clock, which then affects a person’s mood andsleep. These disruptions can increase your risk fordeveloping diabetes.29Scientists have known for a long time that many blindpeople and blind animals cannot see the world aroundthem, yet they can sense when they are in bright light. In



fact, they can even reset their circadian clock and sleep–wake cycle with the change of seasons, when the sun is at adifferent angle in the sky, or if they travel from one timezone to another. In 2001, I was on a research team thatdiscovered that a special blue light sensor in our eyes (andin the eyes of many animals), called melanopsin, isresponsible for the nonvisual function of interpreting light.Ever since then, researchers like me have been working todetermine how melanopsin operates. We have found thatthis light sensor is most sensitive to blue light and lesssensitive to red or orange light. It also requires exposure toseveral minutes of bright light to be fully activated. Onceactivated, though, it sends the light information to thebrain, where it is used for many functions, includingsynchronising our circadian clocks.When our ancestors lived in a world without electricallight, the light from flickering candles or firelight wasenough to see what’s around at night, but not enough toactivate the melanopsin. The relative darkness sent theirbrain’s clock a signal that it was nighttime, and theirmelatonin levels would rise to make them fall asleeparound 9:00 or 10:00 p.m. In the morning, when thoseancestors woke up with the sunrise and walked into thebright daylight (which is a rich source of blue light), theywould fully activate their melanopsin, and the brain clockwould receive the signal to suppress melatonin and lifttheir mood.One downside of our modern lifestyle is that the extralight we are exposed to at night is not good for maintaininga strong circadian rhythm. Bright lights and bright screensat night continue to activate the melanopsin sensor, whichin turn reduces melatonin production. This is one reasonwhy we cannot fall asleep easily after watching televisionor working at a computer screen at night. And during theday, we spend most of our time indoors now. Dim indoorlighting in the morning does not fully suppress the



melatonin, nor does it naturally lift our mood; it confusesthe brain’s circadian clock.In order to resync the brain’s clock to achieve bettersleep and control blood glucose, we have to make consciouschanges to how we manage our light sources. Thesechanges aren’t drastic; all you need to do is step outsideevery day to get at least 30 minutes of bright daylightexposure, preferably in the morning before breakfast.Although we don’t know exactly how the mechanism works,studies have shown that exposure to bright daylight, oreven to blue-enriched white light (the light you may getfrom “cool white” LED lights), can increase your nightlymelatonin level, which helps with falling asleep and stayingasleep.30, 31  Spending the day in sun-drenched rooms canhelp, but getting outside is still better.In addition to increasing your exposure to bright daylight,you need to reduce the amount of blue-light exposureduring the evening. Clinical studies have shown thatreducing blue-light exposure improves sleep.32  Digitalscreens are a significant source of such blue light, and wetypically spend more than 8 hours a day looking at them.Luckily, there are now apps for our smartphones andcomputer screens that can change the brightness andcolour of a traditional blue-light screen to a slightly orange-looking screen that is lower in blue light. This change incolour can be programmed to occur automatically eachday, synced with the time you want to go to sleep.Additionally, almost every new smartphone, laptop, andtablet has a built-in function to set the time at which thescreen brightness or colour will change, automaticallygoing into sleep mode. For smartphones, Apple calls thistheir Night Shift feature and Samsung’s is called Darkmode (or Night mode on older phones). To set it, all youneed to do is enter the start time for 2 hours before yourpreferred sleep and wake times, and the app takes care of



the rest, reducing the blue light of the screen to transformit from a bright white to an orange glow.Many new televisions also include this technology.Features such as Samsung’s Eye Saver Mode graduallychanges the colour and reduces the blue light on its TVscreens. Your eyes adapt slowly, so that you won’t evennotice the change in colour as it’s happening. If you don’twant to run out and buy a new television, though, there areadd-on products that can transform your current one. Forexample, DriftTV is a small device that connects to yourtelevision through an HDMI input: use it to adjust thepercentage of blue light from the screen. For example, youcan set a DriftTV to remove 50 per cent (or any per centagein increments of 10) of all blue light over a period of 1hour. That way, the transition is seamless and virtuallyunnoticeable.These changes are small but significant. What is sosneaky about melanopsin is that we don’t feel any changeoccurring, but the circadian clock, sleep, and mood respondto these changes in a profound way. It’s easy enough togive it a try.We can also pay attention to the type of light that we areexposed to in the evening. I’m not suggesting you spendthe evenings in a dark room until you go to bed. There aremany techniques and products, though, that can helpreduce your exposure to other types of blue light. Forinstance, in the evenings, you can shut off overhead lightsand use table lamps instead. For rooms like the kitchen orbathroom, dimmer switches will help you easily reduceambient overhead light. Timers can be programmed to turnlights off or on at different times of the day. Thesestrategies are easy fixes to reduce your light exposure atnight.Even dim light from innocuous sources like the lights onsmall home electronics (like bedside alarm clocks) cancompromise your sleep and circadian rhythm. Many people



are sensitive to dim light, and they sleep better with an eyemask or in a completely dark room in which every possiblelight source is covered. And if you wake up in the middle ofthe night to get a drink of water or go to the loo, turning ona light makes it infinitely harder to fall back asleep, so tryto keep any night-lights to a minimum. Place a glass ofwater next to your bed, which will save you the trip to thekitchen. Or, if you need to use the loo, here’s where havingyour mobile phone nearby comes in handy: use theflashlight feature to illuminate the floor to help you findyour way.If you have difficulty falling asleep, try wearing glassesthat filter blue light for an hour or two before bedtime.Blocking that blue light can trigger earlier release of thesleep hormone melatonin. And as you’ve learned, withbetter sleep, you can better control your blood glucose. Ifyou need to wear prescription glasses, look for blue lightglasses that are oversize so that they can go over yourprescription glasses.
SUSAN MANAGES HER BLOOD SUGAR WITH A BLUE LIGHT

HACKMy friend Susan has diabetes, and her morning readingsfor her fasting blood glucose are typically around 150mg/dL, even with taking medications, doing IF, andfollowing a healthy Mediterranean diet. She really wantedto lower the amount of medication she was taking, so welooked at other aspects of her lifestyle. When we weretalking, we realised that she travels frequently for work,and on those nights away from home she has an especiallyhard time falling asleep. On the nights she is home, hertypical bedtime was after midnight, yet she has to wake uparound 6:00 a.m.I suggested she try using blue-light-filtering glasses inthe evening for a few hours after dinner, while she watched



TV or was using her phone. She agreed, and we talkedagain the following week. Susan told me that adjustmentwas hard the first couple of days and it felt a little quirky towatch TV with them. But after the third day she hardlynoticed the filter. And she realised that she was gettingtired earlier in the evening and started going to bed around10:30 p.m. That was great news, because she was gettingat least 1½ hours more sleep each night. The blue-light-filtering glasses made her sleepy earlier and made it easierfor her to fall asleep.We were so pleased with her progress that we agreed tocheck in two weeks later and have her take a fasting bloodglucose reading. When we got together next, her threeweeks straight of great sleep were paying off. Susan’s IFprogramme, combined with better sleep, helped herconsistently reduce her fasting blood glucose below 130mg/dL. This lower number is critical because it moved herout of the diabetes range and back to the prediabetesrange. I suggested that she could take this information toher doctor so they could revisit her medication needs.We realised that the blue-light-filtering glasses wereintegral to her success after she took her first trip andforgot to bring them with her. In her hotel, she went backto her old habit of falling asleep past midnight, and after afew nights her blood glucose level went right back up to140 or 150. When she returned home, she started using theglasses again, and within a few days she reduced herfasting blood glucose by 10 to 20 points.
STILL NOT SLEEPING?If you’ve adjusted your nighttime light exposure and stillare consistently not getting a good night’s sleep, or if youare waking up at night, try the following techniques:



TURN DOWN THE TEMPERATURE

The body has to cool down during nighttime to sleep. It’s agood idea to reduce the temperature in your bedroom to21°C or lower so that your skin feels cooler. When thishappens, blood flows towards your skin to keep your skinwarm. Since the blood is flowing away from the core of thebody, the core body temperature can lower and you will fallasleep much easier.If you cannot control the thermostat in your home, take ashower or a warm bath just before going to bed. Warmwater also forces the blood flow towards your skin andaway from the core.Some people fall asleep, but after a few hours they wakeup feeling hot. Experiment with your blankets to find whatworks best for you. If the blanket is not the culprit, thinkabout your mattress. Foam mattresses are known tocapture and retain heat. In the first few hours, the mattresshelps you cool down, but after a few hours the foam canreflect the heat back to your body and warm you up.
TURN THE SOUND UP, OR DOWN

In many cities, street sounds and emergency sirens make itdifficult to fall asleep. Double- or triple-pane windows willcut out sounds to a great extent. For years, shift workershave used the hum of a fan blowing in their bedroom tosuppress or block out disturbing noises. A more modernapproach is a white-noise machine or app. These devicescan make it easier to fall asleep and stay asleep by fightingnoise with noise: the machine creates a wall of consistentsound that muffles any intruding noises that might engageyour brain during sleep. Indeed, some people actually findwhite sound soothing, helping them to fall asleep. They put



a radio or smartphone on a timer and play relaxing musicat a low volume for a few minutes until they fall asleep.For other people, like me, even small noises (like a noisyair conditioner or a partner who snores) can wake them up.This is where earplugs come in. When I travel, I alwaysbring earplugs. Yet not all earplugs are created equal.Some are soft, some are hard, some are silicone, and someare like a sponge. You may have to try a few to find thetype that’s most comfortable for you. They have to fit yourear well, so that you don’t have a sore ear canal in themorning. But once you find the right earplugs, you willexperience a better night’s sleep immediately: they make ahuge difference.
SNORING?

If you have been told that you snore, the easiest, leastinvasive fix is using a gentle saline spray or neti pot beforebed. These are meant to cleanse and open up stuffy noses.The saline spray is safe for both adults and children to useevery day.Or, try a physical tool that keeps your nose open. Thereare two main types: ones that open your nostrils slightlywider, like a Breathe Right nasal strip; and ones that areinserted inside the nose to open the airway. By makingbreathing easier throughout the night they also allow youto take in more oxygen, which improves the quality of yoursleep quite a lot. Sometimes, if I’m tired at the end of along day of work, I will wear a Breathe Right strip on mynose as I’m driving home. My nose is chronically stuffy, andbecause I take in less oxygen during the day compared toother people, I get tired earlier. So I use my 30-minutecommute to increase my oxygen intake and by the time Ireach home, I’m really full of energy again.



If snoring continues even after these over-the-counterfixes, ask your GP to refer you to an ear, nose, and throatspecialist (ENT) or a pulmonary medicine sleep specialist.
SLEEP MEDICATIONS

Sleep medications fall into two different categories. Thefirst group is those that improve your ability to fall asleep,like Ambien (zolpidem), Lunesta (eszopiclone), and Restoril(temazepam). If you fall into the camp who need this typeof drug, consider trying melatonin supplements first, asthey can naturally reduce the time between going to bedand falling asleep.33The second group of medications is for people whocannot stay asleep, or who wake up too many timesthroughout the night. These sleep medications, like Silenor(doxepin), help people with fragmented sleep getuninterrupted sleep, but some are so strong that in themorning people still experience sleepiness and brain fog.These medications help you fall asleep, but they don’t helpyou wake up.Sleep medications are not a permanent cure for sleepproblems; when you get used to them, your brain relies onthe medication to help you fall asleep. While effective, theyalso have significant drawbacks. Many studies have shownthat the long-term use of sleep medications is associatedwith increased risk of Type 2 diabetes, heart disease,dementia, and cancer.34  And if you are a frequent user ofthese medications, or have been taking sleep medicationfor a long time, it can take up to two weeks to try to fallasleep without them. Lastly, certain sleep medications haveadverse side effects that mirror many of the complicationsof diabetes, including dizziness, light-headedness,headache, gastrointestinal problems, prolonged daytime



drowsiness, severe allergic reactions, and daytime memoryand performance problems.
MELATONIN SUPPLEMENTATION

The sleep-promoting effect of melatonin supplementationhas been known for almost five decades. We needmelatonin to sleep. The body produces its own supply, butas we age, the pineal gland produces less melatonin atnight. A 60-year-old produces one-half to one-third of themelatonin of a 10-year-old. Therefore, boosting nightlymelatonin with a pill may be reasonable if you are havingproblems getting to sleep.Try taking the melatonin supplement 2 to 3 hours beforegoing to bed. However, be aware that melatonin caninterfere with blood glucose regulation. The blood glucosenaturally goes up after a meal and takes an hour or longerto come back to its normal level. Taking melatonin after ameal slows down that decline in blood glucose to thenormal level. Therefore, it is a bad idea to take melatoninright after eating; instead, wait for at least an hour or twoafter a meal so that the melatonin doesn’t interfere withyour blood glucose level.In many individuals, natural melatonin levels begin torise 2 to 4 hours before their most frequent bedtime. If thisis true for you, the best time to take melatonin is 2 hoursbefore bedtime. This means that if you are planning ongoing to bed around 10:00 p.m., eat your dinner at 6:00p.m. and take your melatonin at 8:00 p.m.The effective dosing of melatonin seems to vary fromperson to person. Some people are very sensitive and asmall, 1 mg dose may be more than enough, while otherpeople take 5 mg to get better sleep.
BEHAVIOURAL TECHNIQUES FOR BETTER SLEEP



Here are some suggestions for lowering your stress aboutsleep, so that you can actually do it:1. Don’t stress about the time if you wake up in themiddle of the night, so you don’t have to look at yourbrightly lit watch, clock, or phone. The light from thesedevices will trigger your melanopsin. It really doesn’tmatter what time it is when you wake up in the middle ofthe night, and there’s no benefit in starting to worry aboutnot getting enough sleep. If you need an alarm clock towake up at a certain time, that’s fine: set it and cover it sothat even those lights don’t disturb your sleep.2. Don’t create stress near bedtime or worry that you willwake up late the next day—that’s what alarm clocks arefor. Relying on alarm clocks is not ideal, but as you areworking on improving your circadian sleep rhythm, there isa place for them in your life. Instead of worrying that youwon’t wake up on time, try deep belly breathing to relaxyour body and mind.3. Don’t create stress about your last night’s sleep andworry that you’ll have the same bad experience again. Youare in control of your sleep. By following therecommendations we’ve laid out in this chapter, you’ll quitelikely see your sleep improve, bit by bit, every night.4. Don’t stress about the number of hours you’recurrently sleeping. If you are feeling fine and restored thenext day, you may not need as much sleep as others. But ifyou don’t feel rested and refreshed in the morning, or if youfeel sleepy during the late afternoon, try some of the tips inthis chapter.
THE BEST WAYS TO WAKE UPIs there any room for improvement to optimise wakingup? Yes, and here are some tips:Get enough sleep by going to bed early.



Try to be consistent and wake up at the same time everyday. If you are waking up 2 hours later on the weekends,it is a fair sign that you are not getting restorative sleepduring the week.Open your curtains or turn on your overhead lightimmediately after waking up so that you can get fast,bright light exposure.Take a quick, 5- to 15-minute morning walk. Water yourplants, check the bird feeder, play with your dog in thegarden, brush off your car. Do anything that will take youout of the house and into bright daylight.
WHAT’S NEXTMaking lifestyle changes is one of the fundamental ways inwhich to address diabetes. This idea isn’t new, but the wayyou establish these new behavioural habits is. In the lastfour chapters, you have learned about the three criticallifestyle components related to enhancing your circadianrhythm: when you eat, when you exercise, and when yousleep. Now that you know exactly what you need to do andwhen to do it, you can implement the programme and beginto see positive results. As I’ve said, IF works synergisticallywith the right foods, the right exercise, and better sleep.Any one of these improvements will add something positiveto your overall quality of life, but the three together willyield the most benefits. This programme is the best way Iknow to reverse prediabetes, lower your risk factors fordeveloping diabetes, manage your blood glucose better,and reduce your risk for developing the sinister friends ofdiabetes.In the next section, you will learn how to apply theselessons to real life. I have presented a 12-week challengethat you can follow, making incremental changes to rampyou up to optimal circadian code. I hope you will see such



great improvement that you’ll be convinced to stick withthis as your new lifestyle.The second most important component for improvingyour blood glucose is to work closely with your doctor as ateam. In the next chapter, you will learn how to combineyour doctor’s advice with what has been presented in thisbook. Our studies have shown that this is the best way toamplify the common medical practices to get even betterresults, and this holds true whether you’re currently takingmedication, or if you’ve been told you’re prediabetic ordiabetic, or whether you have been living with diabetes forten years or more.Your doctor can help you improve your health if she or hehas the right information that accurately relates to how youfeel and how your body is changing with this newalignment. In the next chapter, you will learn how to bestmonitor and assess how you feel day to day, week to week,and month to month. With this information you can compilerecords that show your good health is progressing as youfollow the programme. When it comes to diabetes, theproof is literally in your laboratory test scores and dailyblood glucose readings.





CHAPTER 9Managing and Reversing DiabetesSymptoms
Diabetes requires proactive care. As you’ve learned, livingin better alignment with your circadian code can makemanaging and reversing this disease and its associatedsymptoms and conditions easier now, as well as goingforward. The reason is that when you eat, exercise, andsleep at the right times, you automatically lower your bloodglucose levels. And when that happens, all other aspects ofyour health improve and the symptoms you might bedealing with may lessen.Yet although these lifestyle changes are powerfulmedicine, you must still work with your doctor to monitorand improve your health. Diabetes is an insidious disease: itcreeps up on you without much warning, making it difficultto detect on your own. Diabetes is like living by a riverbankwhere the water level is slowly rising; you think thateverything is fine and then one day the water washes overthe bank and floods your home. When you are prediabeticor even in the early stages of diabetes, you may think thatyou feel perfectly fine, but you might complain from time totime that you are fatigued or have the occasional acheshere and there. Don’t ignore those signals: they occur whenthe river is starting to rise. The only difference between aflood and diabetes is that when the flood subsides and thetown is cleaned up, you can rebuild your home and restart



your life. But once your blood glucose starts rising yearafter year, it is not going to go down on its own.This chapter provides the tools you need to work withyour doctor to make the most of every medical visit. Yourdoctor will be thankful that you have done this work. Infact, showing your doctor that you care enough about yourhealth will give him or her extra incentive to deliverexcellent care.
PREPARING FOR YOUR DOCTOR VISITYour doctor can be your best friend on this health journey.But good doctors can do a great job only when they haveaccurate information about you at their fingertips. To makethe most of every visit, including your annual checkup,come prepared. Use a large notebook or binder to collectand arrange your research and bring it with you to everydoctor’s visit. Then, record what you have learned and keepgood records of how you are feeling between visits so thatyou can determine how you are progressing.Your binder should include:

YOUR HEALTH HISTORY. Doctors typically ask you to fill out aform annually that lists what health conditions you haveexperienced in the past year (previous surgeries, eatingdisorders, unexplained dizziness, etc.). It’s hard toremember everything when you aren’t feeling great. That’swhy I recommend thinking about this before your visit andwriting down your observations in a notebook.Your family’s health history is also important for yourdoctor to know; this encompasses diseases and conditionsthat your blood relatives have had, including your siblings,parents, aunts, and uncles. The information is veryimportant for your own health, as well as the health of yourchildren so that they know what health issues run in theirfamily.



For example, I have a 70-year-old, award-winningcolleague who researches the effects of genes and diseases.One day he had emergency bypass surgery. We wereshocked at the news, because he was so trim andexceptionally athletic. When he came back to the office, hetold us that he had no idea heart disease ran in his family.But during his recovery, his cousin reminded him of anincident that happened when he was a little child. Hisextended family was visiting from overseas, and he wasasked to give up his room for one of his uncles. That night,as his uncle slept in his bed, the uncle died of a massiveheart attack. He also found out that there were many otherfamily members who had died from heart disease beforethe age of 60. Luckily for my colleague, his attention tonutrition and exercise had kept him relatively healthy formore than ten years before he faced a major heart problem,and that also allowed him to have a faster recovery. Now hecan share his genetic information with his children andgrandchildren, so that they are better prepared.Talk to your parents, siblings, and other close relatives tofind out if any have diabetes and whether they havesuffered from any of the health conditions often associatedwith diabetes, including heart disease, dementia, kidneydisease, skin or foot disease, dental diseases, neuropathy orloss of sensation, and certain types of cancer. Check if yourmother had gestational diabetes during any pregnancy.Knowing any family history of diabetes or its complications,and sharing that information with your doctor, will helpyour doctor pay specific attention to potential diabetescomplications you may develop in the future and, as aresult, he or she will order the relevant lab tests beforesuch symptoms appear.
PRIOR LABORATORY TEST RESULTS. If you have prior testresults, bring them to your doctor’s visit, although in theUK, normally it is your GP who will have ordered thesetests and will have them on file as well. This way you can



check to see if there is a trend in either a good or a baddirection. In the UK you will have access to your healthrecords through the NHS. If you pay for testing privately,bring copies of those test results to your GP when you visit
MEDICATIONS LIST. Keep a record of which medications youare currently taking and the most current dosages. YourNHS medical records will contain this information, andyour pharmacist may also have a list of all yourprescriptions. Include any supplements you are taking, aswell as any over-the-counter medicines you take frequently(at least once a week). Make sure to list all medications,even if they are for unrelated problems. For example, somepainkillers may produce an abnormal liver function testthat would look like a serious liver disease. Go over this listwith your doctor at each checkup so you are both aware ofany negative interactions between medications.
IMMUNIZATION RECORD. Having diabetes makes you moresusceptible to infections and infectious diseases, and if youget a bug, you may suffer more than those withoutdiabetes. A clear example is COVID-19; those with diabetesare at a higher risk for serious COVID-19 complications.1Similarly, some diabetes medications, or other meds youmay be taking for the sinister friends of diabetes, can makea treatment plan for infectious disease more limited orcomplicated, which further worsens outcomes. Therefore, itis important to be up to date with available vaccinations.Adults should be current on the following vaccinations:COVID-19 vaccineHepatitis AHepatitis BInfluenza (the annual flu vaccine)Pneumococcal vaccine (pneumonia)Shingles vaccine (herpes zoster) (available to those 70and over on the NHS)



Tdap (tetanus, diphtheria, pertussis) vaccine and/orbooster
RECENT AND UPCOMING LIFE CHANGES. Travel, moving, a newbaby, a new job, or any other big-ticket items of life canaffect your blood glucose levels. Even happy occasionscreate new stress, which elevates blood glucose. Also,temporary life changes can cause you to be less diligentabout managing your circadian rhythm and overall lifestyle.For example, I once had to travel to a city that is rankedamong the top five cities in the United States for adultobesity, diabetes, or high blood pressure. I was staying at afancy hotel in town. At breakfast, I didn’t see any fruitlisted on the menu. I asked the concierge where I could buysome, and he told me that I should check three blocks oneither side of the hotel. In California, you can get fresh fruitat any convenience store, but even in the fanciest part ofthis city, I couldn’t even find an apple. For lunch we wentto a decent restaurant. Again, I skimmed the menu for alow-GI choice, like a salad. The only vegetable on the menuwas an avocado appetizer, which was filled with cheese anddeep fried. Needless to say, that eating day wasn’t great formy blood glucose.
“HOW DO YOU FEEL” CHECKLIST. Use the symptoms listed inthe assessment beginning on page 72 as a checklist toassess for doctor’s visits. Make a copy of it and keep it inyour binder. Every time you go to the doctor, record anysymptoms you may be having, especially those that havelasted for at least two months. One way to remember howlong you’ve been dealing with something is to write downthe date when the symptom first began. If it goes away in aday or two, it’s likely it’s nothing to worry about and youcan take it off your list.
PROGRESS WITH IF AND OTHER CIRCADIAN ADJUSTMENTS. Theprogress charts in Chapter 10 are an excellent way to showyour doctor what you’ve learned in this book and what you



are implementing. As I’ve said before, your doctor needsthis information because if you’ve already lowered yourblood glucose, that may affect your medicationprescription. Better still, your doctor may learn somethingnew. Show the doctor the references in the back of thisbook to illustrate the research backing up this programme.Your doctor may not know about the most recentcircadian rhythm research, although she or he may haveheard of IF. If you find that you’re feeling much better onIF, share the good news with your doctor. That way, whenanother person comes to see that doctor, your goodexperience may lead the doctor to recommend it.If your doctor is less than receptive to IF, try thefollowing counterargument. Ask the doctor if he or shebelieves that you should be eating all the time and limitingyour opportunities for sleep and exercise. Ask if the doctorthinks any of these disturbances are contributing to yourbad health. No doctor will tell you that waking up in themiddle of the night and eating a bowl of cereal is a greathealth strategy. Lastly, remind the doctor that you aregoing to be seeing him or her every year, reporting on howyou’re benefiting from the programme.
HOW OFTEN SHOULD I BE GOING TO THE DOCTOR?
Unfortunately, most of us don’t go to the doctor as often as we should. This
is true for people with or without diabetes; the annual checkup is not a
popular pastime. But unless you work with a doctor, you will never know the
severity of your health problems.

At minimum, everyone should see a general practitioner annually for a
checkup. If you are already being monitored or treated for diabetes, you’ll
be seeing your doctor at least every year. If you have been living with
diabetes for üve years or more, you should be seeing your doctor twice a
year. The diûerence hangs on your haemoglobin A1c level: if it is above 7%,
then you should see the doctor at least twice a year; if you are below 7,
then you can go once a year. Schedule a visit with your doctor after the 12-
week programme is ünished, but if in the past your haemoglobin A1c level
has been above 7%, schedule a checkup before you begin. With the new
telehealth tools, and the constraints imposed by COVID, you can even



video-chat with your doctor from the comfort of your home, which cuts out
the driving, parking, and waiting time. So, take advantage of these
opportunities and meet virtually in your living room to share your diabetes
journey.

LISTEN CAREFULLY FOR THE DIABETES SECRET CODE

Seeing a doctor to talk about diabetes prevention ormanagement is almost like going to an accident andemergency department with a cut on your hand wheneveryone else in the waiting room is having a heart attack.Your GP may be treating lots of patients who have higherblood glucose levels than yours and other debilitatingcomplications. So, compared to those patients, you may be
doing fine—but that doesn’t mean that you are in perfecthealth.If you think back to earlier annual checkups, you mayhave been confused by what your doctor had told you. Forexample, the doctor may have reviewed your lab work andtold you to pay better attention to your lifestyle—to eat lessand move more. Well, that’s never bad advice; you’ve heardit plenty of times from celebrities, friends, and possiblyyour spouse. You might have thought that your doctor hadjust joined that chorus and was repeating what’s in theether. What you missed, though, is that those words areactually a code: they mean that you have prediabetes orthat your blood pressure and/or cholesterol level has goneup. The truth is, the standard medical practice foraddressing prediabetes is not to treat the condition with amedication. Instead, that means this lifestylerecommendation is actually a prescription, and it is just asvalid as one for medication.Understanding this language is really important. Forexample, my friend Sam told me that his doctor has beentelling him to eat less and exercise more for years, but itwasn’t until he had to talk to his doctor about getting a



COVID test that he learned he was prediabetic. This was agigantic and worrisome surprise, especially because Samknew that people with diabetes had a much more difficulttime with the coronavirus. Now Sam is taking thoserecommendations more seriously.
TELL YOUR DOCTOR EXACTLY HOW YOU FEELHow you feel is an important aspect of your diabetesmanagement plan. Yet many people don’t discuss theirsymptoms or their discomfort with their doctor. Some maybelieve that the aches and pains common among theirfriends are normal effects of ageing, but that is not true. Ifyou’re feeling pain anywhere, if you’re having more dentalissues than in the past, or even if you are tired all the time,those can be early signs of diabetes. Your doctor needs toknow how you are feeling so as to have a better assessmentof your health.While you will feel better following the recommendationsoutlined in Part II, know that those changes will not happenovernight. You may still have symptoms, and for the firstweek or two you might develop new ones as your bodyadjusts to your different schedule. Keep taking yourmedication and give yourself time to adjust. Next week willbe better.Some symptoms will resolve within four to six weeks onthe programme, like sleep quality and fatigue. Some mighttake longer. For example, reducing your cholesterol orimproving your HDL cholesterol might take six months to ayear. In our studies, changes to blood sugar and weightloss may take between 6 and 12 weeks. Blurred vision willnot improve with this programme: get an eye exam with fulldilation from an optometrist or ophthalmologist once ayear.In the meantime, review the health assessment on page72 that lists all of the possible symptoms again. The most



common diabetes symptoms include (arrangedalphabetically):Blurred visionExtreme hungerFatigueFrequent infections, such as gums or skin infections andvaginal infectionsFrequent urinationIncreased thirstIrritabilitySlow-healing soresUnexplained weight loss
UNDERSTANDING YOUR LAB RESULTSFrequent testing is the best way to make sure you areprogressing. No matter what kind of diabetes risk you mayhave, get your fasting blood glucose and a few others (oralglucose tolerance/postprandial glucose, random test,haemoglobin A1c, and anaemia) tested at least once a year.I mentioned these tests in Chapter 1; your doctor usesthem to make an initial diagnosis. Now I want you tocontinue taking these tests, year after year, to chart yourprogress. Some of these tests you will even be able to do athome. While your GP may order these tests to be done,which are free on the NHS in the UK, if you wish to havetesting done yourself, you will need to do this at a privatelab and will have to pay for them.

GO TO THE DENTIST
Diabetes and dental disease often occur together. Diabetes can weaken
connective tissues, including the part of the mouth that holds a tooth to the
jawbone, and teeth can become loose. A second issue is microvascular
disease. With diabetes, the blood circulation to the teeth can be altered,
which can also weaken them. Lastly, there can be tooth decay because of



the side eûects of diabetes. You should be seeing a dentist regularly, but
you may want to make an additional trip if you notice anything unusual.

And remember, just because you have a clean bill of health from the
dentist does not mean that you’re not prediabetic. Don’t take your good
news from your dentist as your having passed the diabetes test.

Most people go to their annual checkup, get a lab orderfor blood work, and then get their labs done. If the resultscome back outside the normal range, your doctor may callyou with some advice or a prescription. A more proactiveapproach is to turn the visit around. As soon as you get adate for your checkup, ask your doctor for a lab test order.This way you can do your blood work ahead of time andthen spend the office visit talking about the results.Ask your doctor to provide you with your numbers, evenif the response is <Don’t worry, everything is normal/fine.=For example, if you have had your HbA1c tested every yearfor three years and it has always been within the healthyrange (<5.6%), yet it has risen from 5.1 to 5.3 to 5.5%, youcan clearly see an upward trend. If you don’t change yourcurrent lifestyle, you may become prediabetic next year,when it crosses the 5.6 threshold. And if you don’t like thenumber you heard, but your doctor doesn’t believe that thenumber is bad enough to warrant a more seriousconversation, know that just by following this programmethe trend will move in the right direction.Most doctors may order only the standard tests. I suggestyou request all of the following tests. Some may be coveredby health insurance, if you have it and some may not be.Check how much they will cost both with and withoutinsurance coverage and, depending on your financialsituation, get as many tests as possible privately. You canget your standard blood work done before you start theprogramme, then again after 12 weeks. The basic tests youshould have are the fasting blood glucose, haemoglobinA1c, blood pressure, cholesterol, and triglyceride lab tests.



Your family health history will also help you determine ifyou need other specific tests.
GROUP 1: BLOOD GLUCOSE ASSESSMENTS

FASTING BLOOD GLUCOSE. This is the only standard test todetermine if you are diabetic, and it is the one you have totake in the morning on an empty stomach. It offers asnapshot of your blood glucose only for that day. Again, payclose attention to your numbers, even if they are on theborder of the prediabetic range. If you have been told thatyou are in the prediabetes stage, then you can completelyreverse the disease and get your blood sugar back withinthe normal range. If you’re in the early stages of diabetes,you can better manage the disease and lower yournumbers. And if you’re severely diabetic, and if you’repaying attention, then you can reduce the collateraldamage that can be done to your heart, kidneys, and otherorgans. You can do this test in the doctor’s office or athome.
Normal = less than 100 mg/dL
Prediabetes = 100–125 mg/dL
Diabetes = >126–170 mg/dL
Severe diabetes = >170 mg/dL
HAEMOGLOBIN A1C. This test shows your history of bloodglucose for the last three months. Even if your fasting bloodglucose is less than 100 mg/dL, ask your doctor to do ahaemoglobin A1c because your fasting blood glucose doesnot take into account how high your blood sugar isthroughout the day. You can do this test in the doctor’soffice.
Normal = <5.6%



Prediabetes = 5.7–6.4%
Diabetes = >6.5%
ORAL GLUCOSE TOLERANCE /POSTPRANDIAL GLUCOSE. This test willlet you know how your body reacts to food. If you scored 5or more on the diabetes risk factors in Chapter 1, or yourfasting blood glucose result is in the prediabetes range, askyour doctor to order this test. You can do this test in thedoctor’s office or with a finger prick test at home. You willwait for two hours after drinking a standard sugary drinkwith 75 grams of glucose. If your blood glucose levelremains at 200 mg/dL or higher, then you have diabetes. Athome, you can test yourself two hours after any standard-size meal; if your blood sugar remains above 200 mg/dL,you are diabetic. For pregnant women, if this numberremains at 140 mg/dL or higher, then you have gestationaldiabetes.
ANAEMIA. Symptoms of anaemia include fatigue, light-headedness, dizziness, or a rapid heartbeat, which overlapswith some symptoms of diabetes. Anaemia can affect yourhaemoglobin A1c result and may yield an unusually low orhigh number that does not accurately report your bloodglucose history. If your haemoglobin A1c numbers are off,your doctor may recommend this test or other tests thatdetermine the quality of your blood cells. A normal readingvaries based on your sex and age, and if you are pregnant.A haemoglobin concentration reading of 7.0 to 11 g/dL isconsidered moderate anaemia, and 7.0 g/dL or less isconsidered severe anaemia. You can do this test in thedoctor’s office.
GROUP 2: COMPLICATIONS OF DIABETES ASSESSMENTS



BLOOD PRESSURE, SYSTOLIC AND DIASTOLIC. These are standardtests performed at every annual checkup. High or low bloodpressure cannot tell you if you have diabetes, but it can tellyou if you are at risk of developing heart diseases. Diabetescan make you prone to high blood pressure, and diabeteswith high blood pressure can increase your risk for heartdisease. You can do this test in the doctor’s office or athome.
Normal = 90–120 systolic, 60–80 diastolic
Pre-high blood pressure = 120–140 systolic, 80–90diastolic
High blood pressure = >140 systolic, >90 diastolic
CHOLESTEROL SCREENS: BLOOD CHOLESTEROL, TOTAL CHOLESTEROL,
AND LDL AND HDL CHOLESTEROL. These are standard testsperformed at every annual checkup. High cholesterolcannot tell you if you have diabetes, but just like high bloodpressure, it can tell you if you are at high risk for heartdisease or stroke. In the UK the test can be done at yourGP practice and sent away for analysis. Some pharmaciesalso offer cholesterol screening, for which you would becharged.
Total cholesterol: One test that includes LDL, HDL, andothers. It is more important to pay attention to both LDLand HDL numbers.
LDL (or L for lousy or bad) cholesterol:Normal = <100 mg/dL with no history of heart disease,<70 mg/dL with history of heart disease
HDL (or H for healthy or good) cholesterol:Normal = >60 mg/dLBorderline = 40–60 mg/dL



Too low = <40 mg/dL
BLOOD TRIGLYCERIDE. This is a standard test performed atevery annual checkup. Blood triglyceride levels cannot tellyou if you have diabetes, but in combination with diabetesand bad cholesterol, they can tell you if you have a higherchance of heart disease. The test can be done at your GPpractice and sent away for analysis.
Normal = <100 mg/dL
LIVER FUNCTION (AST, ALT). If you are overweight or obese, orprediabetic, you can ask for a liver function test, which willshow whether your liver is working fine or if there areexcess fat deposits that make it work less effectively. A badliver test can be a signal that you are likely to progress tomore severe diabetes in the future. The test can be done atyour GP practice and sent away for analysis.
Normal AST = 5–50 units/litre of blood
Normal ALT = 7–56 units/litre of blood
KIDNEY FUNCTION. There are many kidney function tests,including Glomerular Filtration Rate, Serum Creatinine,and Urinary Albumin-to-Creatine Ratio. Kidney functiontests are only performed when you know there is a familyhistory of kidney disease, or if you are frequently going tothe loo two or three times during the hours when youshould be sleeping. You should also check for the presenceof ketones in urine. Ketones are a by-product of thebreakdown of muscle and fat. Dangerously high levelshappen when there’s not enough available insulin in yoursystem, not from following a ketogenic diet. Usually,ketones are undetectable in urine, so any amount ofdetectable ketone in the urine is a sign of diabetes.
Blood Urea Nitrogen (BUN): Normal = 7–20 mg/dL



Serum Creatinine: Normal = 0.84–1.21 mg/dL
Albumin Urea Test (urine test):Normal = <30 mg/dLPotential kidney damage = 30–300 mg/dLSevere kidney damage = >300 mg
VITAMIN B12. If you’re already taking the diabetes medicationmetformin, you need to check your vitamin B12 levels. Oneof the side effects of metformin is that it lowers your abilityto absorb vitamin B12, which can make you feel weak anddepressed, and can contribute to numbness in toes(peripheral neuropathy).
Normal = 180–914 ng/L (nanogram/litre of blood)
THYROID (TSH). If you have Type 1 diabetes, feel lethargic, orhave unexplained weight gain, ask your doctor to test yourthyroid gland. Women over 40 years of age who arepremenopausal or menopausal typically have less thyroidfunction. An overactive or underactive thyroid cannot tell ifyou have diabetes, but it can explain a rapid weight gain orweight loss, or feelings of anxiety or lethargy. You can dothis test in the doctor’s office. If you are outside the normalrange your doctor will recommend further testing.
COMPREHENSIVE FOOT EXAM. Your doctor can check your feetfor any numbness or lack of sensation, which are symptomsof severe diabetes. If your doctor tells you that you have aconcerning level of numbness, consider wearingcomfortable shoes such as trainers all the time, and checkyour feet every day for cuts, bruises, or skin abnormalities.

RULES FOR REGULAR TESTING



Keep the following in mind before you get your bloodtests:Always go for your blood work at the same time of day,preferably in the morning (before 10 a.m.) and on anempty stomach. If you take your blood tests before 10:00a.m., then it’s likely that your overnight fast is about thesame length as usual. If you take the tests after 10:00 or11:00 a.m., then you might have fasted more than 14 to16 hours, which can change the test results. Do not drinkanything besides water before your blood test.Make sure you can maintain your normal lifestyle andschedule for at least three days prior to the tests. Try toget a good night’s sleep and limit your consumption offatty foods or excess alcohol. Fatty, fried foods can affectthe blood work for more than a day, while the effect ofhaving excess carbs dissipates within 12 hours. If you donight shift work, try to get your tests done on an off daywhen you can fast ahead of time for at least 10 hoursDon’t test immediately after having a fever, cold, flu, orinfection. The illness itself or the medication to treat itcan affect your lab results.
MAYA TOOK HER NUMBERS SERIOUSLY AND REVERSED

PREDIABETESMaya is in her mid-30s, working as a sales manager at amultinational company. She typically travels on businessseveral times a year. Last year, after her annual checkup,her doctor told her everything was fine, but when Mayawas about to leave the appointment, the doctor suggestedthat Maya “just watch your diet and do some exercise”.Maya thought the comment was strange, as she hadn’tgained any weight in the past five years, and duringcheckups in those years her doctor never mentioned thatshe needed to diet.



When she got home, she dug out her lab results from thelast four years and compared them with the numbers onthe sheet her doctor had just given her. Being in sales, shewas quick to spot the trends. Her fasting blood sugar hadbeen creeping up over the last four years from 83 to 89, 96,101, and now 116 mg/dL. Similarly, her HbA1c for thesame period was 4.7, 4.9, 5.2, 5.4, and 5.9 per cent. Eventhough her doctor didn’t use the words “you’reprediabetic”, Maya knew what the results meant: hermother has Type 2 diabetes. Maya’s blood cholesterol wasalso creeping up and was now at 229 mg/dL (consideredborderline high).Maya wanted to try IF to reverse her prediabetes. Sheconsidered her lifestyle when she set up her eatingwindow, knowing her business travel and typical late-nightdinners with clients would affect her timing, so sheselected a 10-hour eating window that stretched from11:00 a.m. to 9:00 p.m. She planned to skip the breakfastmeal and instead have brunch around 11:00 a.m., one ortwo healthy snacks in the afternoon, and her businessdinner starting at 7:00 p.m. She swapped her 8:30 a.m.morning latte for a black coffee with no sugar or cream.She was doing what I call the “black coffee IF”, which isokay because while it’s not the perfect way to do IF, it isbetter than not doing IF at all.Maya also bought a blood glucose monitor to check hermorning fasting blood glucose once every week. After 12weeks her morning fasting blood glucose had come down tobetween 101 and 110 mg/dL. She also felt sharper duringthe day and had better sleep at night, including on hertravel days (which was a pleasant bonus surprise for her).She noticed that her menstrual cycle was more regularnow. She had always thought travelling once a monthmight have been the reason for her irregular periods, butthe new IF lifestyle restored her peace of mind about herreproductive health.



She continued this lifestyle, and after six months of IF,when Maya got her labs done again, her prediabetes wasgone. Her fasting glucose stood at 95 mg/dL, her HbA1cwas at 5.4%, and her cholesterol had come down to 196mg/dL. All these numbers were technically healthy. ButMaya knows that she has to maintain this lifestyle if shewants to continue to enjoy good health.
ASSESS YOUR MEDICATIONSYour doctor will determine if you need to start takingmedication to control diabetes, or whether you can make achange to the medications you are already taking. This isan important decision to make with your doctor. We havebeen trained to feel that getting a prescription from adoctor is a sign of success, and that our symptoms orcondition will magically disappear as a result. While thatmay be true for some health issues, it isn’t true fordiabetes. Yes, you may feel better when your blood sugar iscontrolled with medication. However, taking themedication is only one small part of a diabetesmanagement programme. Any prescription is not a freepass to revert to old ways that may have caused yourcondition in the first place.The biggest contributor to improvement is payingattention to your lifestyle by optimising your circadianrhythm. Remember, if you don’t correct your lifestyle, thenthat first diabetes pill can become two pills in a year, andthree or four pills in two to three years. Worse, if you relysolely on medication to control your blood glucose, overtime your blood glucose levels can worsen. That’s whyyou’ll often hear that someone who has diabetes has toincrease the dose over time. My goal is for you to take lessmedication over time, not more.One reason I feel strongly about making these lifestyleinterventions is that it takes a medicine cabinet to manage



diabetes, and many of those medications can produceadverse side effects that range from general weakness tostomach issues, pain, and other symptoms. Generally, thehigher the dose of the medication, the higher the risk ofadverse effects; then, to take care of these side effects, youmay have to take additional drugs. So, it is not surprisingthat the average person living with a diagnosis of Type 2diabetes for five years or more takes six or moreprescription medications.2  What’s more, the more medsyou have to take, the more likely it will be that you willforget to take them on time or every day.Also, be aware that certain diabetes medications cancause severe hypoglycaemia when combined with IF. If youare already taking diabetes medications and find that youfeel dizzy when you start IF, stop the programme and talkto your doctor. Your doctor may adjust your medicationbefore you restart a 10- or 12-hour eating regimen.If you are on blood pressure medications or cholesterolmedication, discuss IF with your doctor before you start theprogramme. You may not need to reduce the dosage beforeyou start IF, but you may want to get yourself checkedevery three months after implementing IF, to adjust alldrug dosage, or even get off some medications.
DIFFERENT TYPES OF DIABETES MEDICATIONS, WHAT THEY DO (MODE

OF ACTION), AND THEIR TYPICAL COMPLICATIONS



Diûerent types of diabetes medications and their eþcacy to reduce blood
glucose and potential side eûects. Only some of the trade names are shown.
Several diabetes medications (not shown here) also contain a combination of
metformin and another drug and are marketed under diûerent trade names.

Within the same class of drugs, depending on dose or chemical formula, some
may have adverse eûects, whereas others may not. Your doctor may take into

account your kidney function and risk for future kidney diseases when
prescribing speciüc diabetes medications and their dosage.



MANAGING DIABETES WITH OPTIMAL TIMING OF MEDICATION

One way to reduce your dependence on medication is tomake sure you are taking your prescriptions at the righttime of day. Just like our bodily functions have circadianrhythms, the body responds to certain drugs better atspecific times. Aligning with that “right time” to take themeds can potentially reduce adverse side effects and makethe drugs more effective, even to the point where you maybe able to take a lower dose.Diabetes medications typically reduce blood glucose aftera meal. That’s why the right time for taking mostmedications is just before or immediately after breakfast,lunch, or dinner. One class of drugs called sulphonylureacan reduce your fasting blood sugar level irrespective ofyour meal. If those medications are taken in the evening,



then they are more likely to cause more harm by furtherreducing your blood sugar level to dangerously low levels.So, those are the only drugs that should always be taken inthe morning. For all the other medications, just follow whatyour doctor tells you to do. Certain types of diabetesmedications (SGLT2 inhibitors) at a low dose are moreeffective at bedtime compared with morning. However,these medications may cause you to wake up to use the looin the middle of the night. If you don’t mind waking up onceduring the night to use the loo, you can try taking thesespecific diabetes medications in the evening. Insulin isalways taken before eating.People take different types of supplements or vitamins.For example, doctors often tell patients on metformin totake vitamin B12 at the same time. And many diabetespatients have joint problems so they add medications totreat that joint pain. If you have arthritis or joint pain,although the pain is worse in the morning, take the painmedication at bedtime. A slow-release formulation of thepain medication at bedtime works better to reduce arthritispain in the morning.3, 4A sinister friend of diabetes is hypertension, or highblood pressure. Irrespective of what type of blood pressuremedication you might be on, taking the medication atbedtime is always better than taking it in the morning.Some studies have shown that evening statins are better,and other studies have shown better results for morningstatins. The difference might have to do with dosage ortype of statin. A recent study on blood pressure medicationtiming and outcome showed that blood pressure meds, iftaken at bedtime, have better outcomes than the samemedications taken in the morning or after breakfast.5
BE HONEST WITH YOUR DOCTOR REGARDING COMPLIANCE



If you are not regularly taking your medications, be honestwith your doctor. Otherwise, your doctor may prescribemore powerful medications, thinking that the one you aretaking isn’t working if your blood glucose levels are movingin the wrong direction.As I mentioned, some medications have unpleasant sideeffects. Some diabetes medications can cause upsetstomach, some can cause nightly hypoglycaemia, some canaffect kidney function and cause frequent urination, somecan induce a urinary tract infection. If you are not takingyour medication because it is causing other problems,discuss this situation with your doctor. The doctor mayprescribe a lower dose or an alternate medication, or giveyou different instructions for when to take your meds sothat you can tolerate them better.
MONITOR YOUR HEALTH WITH THE RIGHT TOOLSInvesting in some basic tools will make managing yourdiabetes infinitely easier. Many of these tools will be usefulfor everyone in your family—even those without diabetes.

BODY WEIGHT SCALE. A simple bathroom scale is fine, but ifyou want to be fancy, get one with a Wi-Fi connection thatcan automatically transmit your weight to a log kept onyour smartphone. Weighing yourself once a week issufficient—you don’t have to weigh every day—but try toweigh yourself at the same time each week. Try to takeyour weight in the morning after a bowel movement andbefore eating your breakfast. Your weight can vary by up toalmost a kilo during the day, depending on whether youhave just eaten a large meal or whether you have somefluid retention.
MEASURING TAPE. One of the measurements of risk fordiabetes and heart disease is belly fat, or the waist-to-hipratio. The easiest way to track this is to take an accuratemeasurement of your waist once a month. If your waist is



more than 101 centimetres (for men) and 89 cm (forwomen), talk to your doctor to set a goal for losing weight.Asian men and women are at higher risk and need tofurther reduce their waistline: 90 centimetres for men and80 centimetres for women. Even if you don’t lose too muchweight, losing a few kilos from your belly goes a long waytowards improving your diabetes situation and reducingyour risk for heart disease. We have found that following a10-hour IF for 12 weeks can lead to a clinically significantreduction in waist circumference.6
BLOOD GLUCOSE MONITOR. A simple blood sugar monitoruses finger pricks. Your blood glucose reacts with achemical on a piece of paper, and the resulting reaction isread by the glucose meter. Many of these monitors nowhave a Wi-Fi connection to automatically transfer theresults to your smartphone or computer. If you suffer fromType 1 diabetes in the UK your doctor or nurse will giveyou a blood glucose meter for free. The NHS will provide amonitor for other types of diabetes under certainconditions; speak to your diabetes team regarding these.Monitors are also available online for fairly modest sums.You will need a blood glucose monitor for the 12-weekchallenge outlined in Chapter 10.Your morning fasting blood glucose can vary from day today. If you are diabetic, the number may fluctuate as muchas 10 to 30 points between days. But if it goes up by morethan 30 points relative to the previous day or relative toyour last seven-day average, then try to remember whatyou did differently on the previous day. If you ate a mealtoo late, did not sleep well, had a change in medication,didn’t exercise, or felt sick, your blood glucose can be quitedifferent.If you are prediabetic, take a fasting blood glucosereading once or twice a month. If you are diabetic, take thereading once or twice a week. If you are severely diabetic



or are on insulin therapy, do it every day. No matter howoften you take the reading, do it in the morning,immediately after you wake up. Then, take a bedtime bloodglucose reading. If you eat your last meal more than 3hours before bedtime, your blood glucose before bedshould be similar to or slightly above your morning fastingglucose level.If your doctor has recently told you for the first time thatyou are diabetic, take a fasting blood glucose reading everyweek. For two to three days each week, take a bloodglucose reading before breakfast (i.e. 1 to 2 hours afterwaking up), lunch, and dinner and then repeat the readings1 hour after breakfast, lunch, and dinner. If your lunch is 4or 5 hours after breakfast and dinner is 4 or 5 hours afterlunch, your before-meal readings should be similar to yourmorning fasting glucose (unless you snack in between).The reading after a meal is mostly determined by the typeof food you eat. If you have food rich in carbohydrates, andspecifically from sugary or starchy food, then your after-meal blood glucose can spike as high as 160, 180, or evenmore than 200 mg/dL. But if it shoots up to 300 mg/dL orhigher after any one meal, talk to your doctor, because areading this high means that you may be hyperglycaemicand might pass out in the future, even if you feel fine now.This condition may improve with IF that is combined withbetter food choices, as outlined in Chapter 6.During IF, if you wake up in the middle of the nightfeeling too hungry or feeling dizzy from hypoglycaemia,and you can take a blood glucose reading before reachingout for some sugary drinks to manage your hypoglycaemia,take that glucose reading. If it is unusually low (<70mg/dL), then make a note of it, take the recovery drink,and in the morning let your doctor know about this. If thispattern repeats within a week or two, try to go back to a12-hour IF eating window and let your doctor know so yourdiabetes medications can be adjusted. Your doctor will let



you know when you can try the 10-hour eating windowagain.
CONTINUOUS GLUCOSE MONITOR (CGM). This is a wearabledevice with a small filament that is inserted under the skinon the belly or on the arm. Once inserted, the CGM takes aglucose reading every 5 or 15 minutes. The device itself is asmall disc that attaches to your belly or arm with atemporary glue. Each CGM can be worn for up to twoweeks, during which time you can shower, swim, dophysical activity, and sleep with it on.There are three types of CGM monitors. The first is fromAbbott called FreeStyle Libre, which is the least expensive,and is only for Type 2 diabetes. The Dexcom G6 CGM andthe Medtronic Guardian Connect CGM are both good forType 1 diabetes. Depending on which CGM you arewearing, the reading can be sent straight to yoursmartphone. Sometimes you may have to swipe yoursmartphone against the CGM to get the latest number. Thereading will let you know whether you are in a safe rangeor if you are approaching hypoglycaemia orhyperglycaemia. Some models also tell you which way youare trending over a period of time—whether your bloodsugar is going down, going up, or staying steady.A CGM is much better than the finger-prick glucosemonitor because it continues to test you at night. We aren’texactly sure why nightly blood glucose fluctuates. Althoughyou might think that if you don’t eat in the middle of yoursleep, your blood glucose remains low and flat, this is notalways true. Some people show nightly rises in bloodglucose and some show a sharp rise in the morning, evenbefore waking up. These glucose fluctuations can bereduced and stabilised to within a healthy range for manyindividuals who do IF,7  as long as they are aware of them.The CGM also helps you learn how your blood glucosechanges after a night of disturbed sleep. For instance, you



may see more fluctuation in nightly glucose and a modestincrease in glucose on the following day. CGM can also pickup nighttime hypoglycaemia before you have anysymptoms. The CGMs that are recommended for peoplewith Type 1 diabetes are more reliable in detectingdangerously low glucose or hypoglycaemia that can happenin your sleep, or even during the daytime.There are studies showing that people who use glucosemonitors do much better in controlling their bloodglucose.8  A CGM can show you results after every meal, soyou can see how high your blood glucose goes and howlong it stays above the safe level. As you adjust your diet toinclude more high-fibre and low-GI foods, you will alsonotice how the glucose rise may be blunted. By seeingthese responses meal after meal, you can choose the foodsthat do not raise your blood glucose dangerously high. Youwill be surprised to find that many shop-bought, packagedfoods that claim to be healthy will, in fact, raise your bloodglucose to a dangerous level. At the same time, you maylearn that certain snacks, such as peanuts, edamame, andso on, do not raise your blood glucose too much. My studyparticipants have told me that when they eat roastedpeanuts in their shells as a snack, their blood glucosebarely rises.A CGM can also help you see how exercise affects yourblood glucose in real time. A brisk walk outside or on atreadmill, or on an elliptical or exercise bike, for 10 to 15minutes before or after a meal will help to keep your bloodglucose in check. You may notice a smaller rise and asharper fall in blood glucose depending on when and howmuch you exercise before or after a meal. This will help youfigure out what type of exercise you can do to optimallyreduce your blood glucose. You can also wear a CGMduring strenuous exercise; spinning, high-intensity intervaltraining, running, weight training, and the like and see how



your blood glucose changes. If your blood glucose goes uptoo high, consider reducing your exercise intensity. Thegreat thing is that you don’t have to remember to do thetest because the CGM is doing it all the time. And it’s notpainful. Having a CGM and taking note of every meal youeat can be a powerful approach to learning about how yourown body reacts to different foods at different times of theday. And, you don’t have to write down the numbersbecause you can always look at your history on yoursmartphone.If you forget your medicine, you may also see a generalrise in your blood sugar—both fasting and postprandialblood glucose may rise; these are two important remindersto take your medication. Lastly, stress can raise your bloodglucose level, and you may notice it on your CGM. It canact as a good reminder to incorporate relaxing activitiesinto your daily routine, such as breathing exercises,meditation, and reading.If you decide to use a CGM, also have a finger prickglucose reader handy. The CGM readings can make youmore anxious about your blood glucose until you masterusing the data. For example, after a meal, the CGM readingis slightly delayed by 15 to 30 minutes relative to yourblood glucose reading from a finger prick test. Also, someof the CGMs can occasionally give a reading that is 10 to20 points higher or lower than the finger prick reading.Some brands of CGMs also misrepresent your fasting bloodglucose during sleep, particularly if the sensor is pressedagainst the mattress or your partner, showing that yourblood sugar is too low, while in essence your blood sugarmay not be that low.Unlike a blood glucose monitor that anyone can purchasein the UK, as of 2021, you need to consult your diabeticsteam first and get their support, according to Diabetes UK.The charity also advises that you can expect to pay up to£1000 for a stand-alone system or about £500 if you



already have a pump and you want a system that workswith that. There are some CGMs that cost less than others,but it is still an expensive undertaking. However, atminimum, wearing one once every three months forfourteen days will give you a good idea where you are withyour blood sugar levels. I recommend that on the 12-weekIF program, it would be the most valuable to wear one forthe first two weeks and then during the last two weeks.
MEDICINE REMINDER. Most diabetics take more than onemedication to manage their blood glucose and associatedhealth conditions. In addition to these, your doctor mayprescribe certain vitamins, minerals, and supplements. Aweekly pill organiser is an easy tool to make sure that youtake medication regularly. You might also use a pillreminder app to signal when it’s time to take your meds.



MEDITERRANEAN DIET COOKERY BOOK. Almost all cookerybooks are written for people without obesity, diabetes, orheart diseases. Most of these do not provide the caloriecount or nutrition content for the recipes. However, manycookery books advocate the Mediterranean diet, like The
Mediterranean Method by Steven Masley, MD. This bookcontains that nutritional information, as well as plenty ofhealthy recipes using fruits, vegetables, fish, and meat.Also browse the cookery section in your local bookshop.Many cookery writers are increasingly health-consciousand a number of these authors supply nutritionalinformation including calorie counts, saturated fats, andsugar content for their recipes. Additionally, you willalways find something you can cook by consulting theshopping list beginning on page 142.



PARTICIPATE IN A CLINICAL STUDY FOR DIABETES MANAGEMENT
Your participation in a clinical study can be fulülling as you will help improve
the health of millions of other people. Check ClinicalTrials.gov for studies
being done near you. Search for “diabetes”, “weight management”, “heart
condition”, “exercise program”, programme”, “foot care”, and more. If you
are part of an ethnic minority, it is even more important that you participate
in such studies. Some of the studies may require a speciüc time
commitment. But you may get more care, more medical attention, and
more safety monitoring than your current healthcare prefessionals or
insurance company can provide.

For example, one well-known study tracking diabetes called the Diabetes
Prevention Program (DPP), involved 3,234 participants who were at high risk
for developing diabetes and it was held at 27 diûerent clinical centres. The
participants were tested on the eûects of better lifestyle and medications to
prevent the onset of Type 2 diabetes (NIDDK.NIH.gov/About-
NIDDK/Research-Areas/Diabetes/Diabetes-Prevention-Program-dpp). This
study found that reducing body weight by 5% or more and adding moderate
physical activity for 150 minutes a week were eûective in preventing Type 2
diabetes among 58% of participants. It is conceivable that more than 32
million people will avoid diabetes in the United States alone by following the
results of this DPP. That means that every one of those participants
contributed to improving the health of at least 10,000 people, or the
population of a small town.

Similarly, our own study of 10-hour IF spawned many other studies and
initiated a trend in IF. In the last six years, at least 8 million people
worldwide have adopted some forms of IF. In other words, each of our early
adopters of TRE/IF has inýuenced the health of at least a million people.

WHAT’S NEXT

It’s time to put everything you’ve learned together. In thenext chapter, I show you how to take the 12-week IFchallenge so you can see how you can improve your health.



CHAPTER 10The 12-Week Challenge
The goal of the 12-week challenge is to get all three aspectsof your circadian code—eating, exercise, and sleeping—intooptimal alignment. This challenge is designed toincorporate both the small and big changes necessary, sothat you can adopt and sustain IF for the rest of your life.The overwhelming consensus from our research is thatonce people adopt a 10-hour Intermittent Fasting window,everything else becomes easy to incorporate. As I like tosay, good habits beget more good habits.The challenge is designed to help you make incrementalchanges instead of bombarding you with multiple largechanges all at once. It is also designed to last for 12 weeksbecause that is the time necessary to both create newhabits and track real progress. I have outlined theprogramme to feature biweekly changes. Stick as best asyou can to the schedule. If you are up to a greaterchallenge, you can always incorporate the exercise or sleepstrategies for the upcoming two weeks earlier. When itcomes to exercise and sleep, more is always better.We have also found that food-choice compliance is themost difficult aspect of the challenge. My advice is to getyour family on board with this new eating plan as quicklyas possible. The more people in your household who youcan convert to a low-GI Mediterranean diet, the easier itwill be to stick with it. Remember, we’re not counting a



single calorie: we are focusing on making better choices.Before long, your whole family will see how many newdelicious food options are available and easy to prepare.Let’s get started!
SET YOURSELF UP FOR SUCCESSThe following items will make it easier to succeed in thechallenge because they can enhance your optimisation ofIF, sleep, and exercise.

Notebook. You can use the same notebook in which youare keeping your medical history; that way you can showyour progress to your doctor. During the challenge, youwill keep detailed records to log your food, fasting time,sleep time, and so on. You can also use your smartphoneor the myCircadianClock app.
Earplugs, nose strips, and an eye mask. These canassist you in getting a good night’s sleep at home orwhen you travel. If you are a frequent traveller, you mayalso want a comfortable neck pillow for in-flight naps.
Trainers/exercise shoes. Purchase comfortable walkingshoes with a good insole. If you have lost sensation inyour leg, it is even more important to make sure you wearprotective shoes all the time to avoid getting injured andinfected. If you are overweight or obese and want to startbrisk walking or weight training, consult a trainer topurchase braces (e.g. knee braces) to prevent sore orsprained joints.
Reüllable water bottle. These are a great way to seehow much water you have consumed, which is difficult totrack if you are pouring yourself only a glass a couple oftimes a day.
Blood glucose monitor. These are available at anypharmacy. See if your doctor can also prescribe a



continuous glucose monitor; though not essential, it isnice to have.
Home blood pressure monitor. These are available atany pharmacy and are simple to use.

SET YOUR PERSONAL GOALSPersonal goals are just that—they work for you, and youalone. You know how you are living and what your currentstate of health is. And you know what is coming up for youin the near future. For now, let’s set the goals just for this12-week challenge.Your goals can be influenced by what your doctor hastold you about your blood glucose numbers. The numbersdon’t lie and monitoring them is the best way to determineif you are succeeding. And as you learned in Chapter 1,lowering your blood glucose is even more important thanweight loss. So, let’s begin by writing down your top threegoals. They can be specifically about your mental orphysical health. Here are some ideas you can work with.*If you have prediabetes with HbA1c between 5.6 and6.5% or a fasting blood glucose between 100 and 125mg/dL:
1. Reverse my HbA1c to within healthy range
2. Reduce my risk for metabolic syndrome
3. Improve physical fitness by walking at least 5,000steps (in the UK, the recommended number of stepsper day is 10,000) a day and doing some stretching andstrength exercises.

*If you are living with Type 2 diabetes and take only onediabetes medication:
1. Reduce my HbA1c by 0.5%



2. Reduce my risk for metabolic syndrome
3. Improve physical fitness by walking at least 5,000steps a day and doing some stretching and strengthexercises.

*If you are living with diabetes and take two or morediabetes medications:
1.Reduce my HbA1c by 0.5%
2.Reduce my diabetes medication dosage
3.Reduce my symptoms for diabetes and itscomplications.

Personal Goal #1: ______________________________________Personal Goal #2: ______________________________________Personal Goal #3: ______________________________________
SET YOUR WEIGHT AND HEALTH GOALS

Use the chart in Chapter 1 to determine how much weightyou need to lose. Find your target weight for the challengeby assuming that you will lose an average of half a kilo aweek. If you are significantly overweight, you may losemore. As you lose weight, your waistline will likelydecrease; it’s a good goal for both men and women to lose2.5 centimetres around the waist or go down 1 trouser size.The CDC recommends that you use a tape measure,measuring your waist around your belly button.1Record your current measurements and goals:
Height: __________________________________Beginning Weight: _____________________________Target Weight: _____________________________________



Beginning Waist Circumference: ___________________________Target Waist Circumference: ______________________________Current Morning Fasting Blood Glucose:____________________Target Morning Fasting Blood Glucose:_____________________
Use your doctor’s binder to find this information fromyour last checkup:

Current HbA1c: ____________________________If your A1c is above 7.0%, record your current bedtimeblood glucose: ___________________Current Blood Pressure: _______________________________Current Blood Triglyceride: _______________________________Current HDL Cholesterol and LDL Cholesterol:______________
KEEP A WATCH FOR METABOLIC SYNDROME
As you optimise your circadian rhythm by adopting IF, a reasonable goal is
to reverse all your numbers so that you can avoid both diabetes and its
metabolic syndrome sinister friends. All these numbers can be reversed:

High levels of blood glucose
Abdominal obesity
High blood pressure
High triglycerides
High-density lipoprotein cholesterol (HDLC) levels

HOW DO YOU FEEL?

The goal of optimising your circadian rhythm is to improveboth your daily sense of wellness and your laboratory test



numbers. When you can quantify feeling better along yourjourney to improved laboratory numbers, then you aremore likely to continue the journey well past the 12-weekchallenge.Use the following grid to record your scores on a scale of1 to 10. Refer to the assessments in Chapter 4 to see whichsymptoms are bothering you most. Use my prompts toaccurately target your response. Or, imagine how you feltwhen you were completely healthy and fit; that may havebeen in your teenage years or your 20s or 30s. Think ofthat as your best score (a score of 10) and then imaginehow you feel now compared to your personal best. Here’sthe key for using the grid.
1. Morning pain and stiûness: 1 = significant painwhereby you cannot function normally for up to an hourafter waking up; 10 = no pain in any joint and nostiffness.
2. Morning energy: 1 = chronic morning fatigue; 10 =full of energy.
3. Daytime mental clarity: 1 = inability to stay on taskand/or remember tasks; 10 = competent and clear-headed.
4. Energy after physical activity: 1 = cannot walk uptwo flights of stairs without losing breath or feelingvery tired after a few minutes of working in the gardenor moderate physical activity; 10 = little or no sense ofphysical tiredness even after an hour of brisk walkingor jogging.
5. Aches and pains (headaches, back pain, joint

pain, etc.): 1 = experiencing any of these pains atleast once a day and you take medication to find relief;10 = an entire week free from aches and pains.
6. Mood: 1= feeling low, pessimistic about the future,anxious; 10 = happy, upbeat, and hopeful.



7. Hunger: 1 = excessive hunger pangs at least twice aday outside of meals; 10 = no feeling of extreme hungeroutside of meals throughout the day or night.
8. Gut health: 1 = bloated, gas, heartburn, indigestion,irregular bowl movement; 10 = none of these symptomson any day of the past week.
9. Bedtime sleepiness: 1 = not tired at bedtime, takingmore than 30 minutes in bed to fall asleep; 10 = tiredand ready to fall asleep in 15 minutes.

10. Sleep: 1 = waking up two or three (or more) timesand/or inability to stay asleep; 10 = at least 6 hours ofuninterrupted sleep or waking up only once to use theloo or to sip some water.
How I Feel Before the

Programme
Scale of 1 to 10

1. Morning pain and stiûness

2. Morning energy

3. Daytime mental clarity

4. Energy after physical activity

5. Aches and pains

6. Mood

7. Hunger

8. Gut health

9. Bedtime sleepiness

10. Sleep

START THE 12-WEEK CHALLENGE



We typically start our challenge participants on a Friday orthe last day of their working week. We find that this is thebest day to go to bed early after your first day of IF. And ifyou cannot get to sleep because of hunger or a headache,you have the opportunity to sleep in on Saturday morning.If you can avoid a Friday-night feast on your first attempt,you will overcome one of the major hurdles in adopting IF.Record your results on page 232 and in your notebook:
WEEKS 1 AND 2: FOCUS ON A 12-HOUR IF

1. Food timing. Choose your 12-hour window for eatingall your meals. Follow all the guidelines in Chapter 5 todetermine the 12 hours that will best fit your existinglifestyle and how many meals you will eat.
2. Sleep time. Set a time that you can be in bed eachnight. The goal is to spend at least 7 hours in bed everynight.
3. Set your night-light/night shift features on allcomputer screens and your smartphone to make thescreens dim and turn orange 2 hours before yourbedtime. This will be your nudge to get ready for sleep.
4. Adjust your bedroom temperature to 21°C or lower atnight. Use the loo before going to bed, so that you don’twake up to use the loo at night. After waking up in themorning, make it a point to open the window curtainsto let the daylight flood into your room.
5. Go outside after waking up to get some daylight forroughly 15 minutes. You can go for a short walk or dostretching exercise outdoors.
6. Plan your food for the day, including when you will eatand what you will eat, and prepare accordingly. Pack alunch and snack, if necessary.



7. Remove the “no” foods listed in Chapter 6 from yourhome. Otherwise, follow your typical diet.
8. If you don’t currently exercise at all, start the exerciseprogramme with stretches. Use the internet to locateonline stretching exercises or yoga classes you canfollow. I like the programme outlined in the book Vital

Yoga, by Meta Hirschl. If you currently exercise, followthe schedule outlined in Chapter 7, moving yourexercise time to afternoon and/or early evening, whichis better for managing blood glucose than exercise inthe morning. If you cannot find time in the afternoon orevening, exercise whenever you have time.
9. Record your weekly weight and daily morning fastingblood glucose reading.

10. Record the results for the “How I Feel” survey at theend of the week.
WEEKS 3 AND 4: SWITCH TO A 10-HOUR IF

1. Food timing. Condense your eating window to 10hours that best fit your lifestyle. Follow all theguidelines in Chapter 5 to determine the 10 hours thatwill best fit your existing lifestyle and how many mealsyou will eat.
2. Sleep. Avoid sleeping with pets or people who wake upat night. Train your children to sleep in their own beds.If you have a snoring partner, start using a pair ofcomfortable earplugs. If you cannot make the bedroomcompletely dark, try an eye mask.
3. Push your first cup of coffee or tea to your newbreakfast time. If you must have a hot beverage as soonas you wake up, try hot water with lemon juice or adecaffeinated herbal tea. Enjoy your coffee with milkand one of the approved sweeteners with breakfast.



4. Increase your breakfast size to make it the biggestmeal of the day.
5. Have no coffee, tea, or hot chocolate after 2:00 p.m. toensure that you will get a good night’s sleep. If you arefeeling low in energy in the afternoon, have a largeglass of water.
6. Swap out packaged energy bars for nuts, houmous,fresh raw vegetables, and fruit as a snack.
7. Check your step count before dinner. Make a target ofreaching 5,000 steps every day. If your step count islow, plan to go for a walk after dinner. (Note that theNHS recommended step count is 10,000 a day.)
8. Add strength training to your stretching routine. Usethe internet to find an online strength training exerciseprogramme that you can do in the comfort of yourhome. Follow the schedule set up in Chapter 7. You willbe doing strength exercises only two days a week, withthree days off in between to let your body adjust.
9. Record your weekly weight and daily morning fastingblood glucose reading.

10. Record the results for the “How I Feel” survey at theend of the week.
WEEKS 5 AND 6: FOCUS ON FOOD QUALITY

1. Food timing. Pay closer attention to how hungry youfeel during your 10-hour IF. If you don’t feel hungrybetween breakfast and lunch, then your body has fullyadjusted to the new eating window. You do not have tosnack between meals. Think of snacks as an emergencyoption.
2. Use the shopping list in Chapter 6 when you go foodshopping. Try five or ten new food items from the list to



use in preparing new Mediterranean diet recipes.
3. Focus on lunch and dinner. Decrease the sizes of lunchand dinner per the instructions in Chapter 5. Payattention to specific food recommendations for each ofthese meals to create a daily balanced diet.
4. Continue with your stretching and weight trainingexercises. Add in aerobic exercise, following theschedule in Chapter 7. For the best benefit and leastrisk for injury, try doing all your exercise in theafternoon, either before or after dinner.
5. Add 5 to 10 minutes of physical activity after dinner. Itdoes not have to be immediately after eating; you canwait for 15 to 30 minutes and then go for a walk aroundthe block, or climb three or four flights of stairs(holding the rail, so that you don’t fall), or get on anelliptical or treadmill. If you can do your aerobicexercise only once a day, do it after dinner, but notwithin 1 hour of bedtime. If you can only exercise closeto bedtime, take a tepid shower to cool down so thatyou can sleep well.
6. Sleep time. Increase your time in bed to 8 hours everynight.
7. If you are still struggling with falling asleep, try someof the strategies discussed in Chapter 8 (evening bath,relaxation techniques, etc.).
8. Stay hydrated to aid in digestion, improve your energylevels throughout the day, and avoid headaches.
9. Record your weekly weight and daily morning fastingblood glucose reading.

10. Record the results for the “How I Feel” survey at theend of the week.
WEEKS 7 AND 8: DON’T LET YOUR GUARD DOWN



1. After six weeks, many people hit a hurdle, feeling tiredof being rigorous with IF or wanting to “reward”themselves for their success by cheating a little. Don’tlet that happen. It will only set back your ultimatesuccess.
2. It’s okay to eat less if you find that you are not hungryat your set mealtimes. In fact, one of the most effectiveways to manage diabetes is to reduce your total calorieintake.
3. Review the foods you have been eating and see if youcan make adjustments by eating more fresh fruits andvegetables and lean protein, and less low-GI packagedfoods such as bread, rice, and pasta.
4. Try a new cuisine that adheres to the tenets of theMediterranean diet. There are hundreds of cookerybooks that focus on Italian, Middle Eastern, Greek, andMoroccan foods. Or, see if you can adapt any of yourold favourites with healthier, low-GI ingredients.
5. Exercise does not have to be just brisk walking andstructured exercise. Household chores, working in thegarden, or volunteering for a good cause all involvephysical activity. Try to substitute your structuredaerobic exercise time with one of these for at least oneday a week. It can reduce your stress and provide asense of achievement.
6. Keep working on achieving better sleep. Try relaxingmeditation music to help you unwind and fall asleep.
7. Record your weekly weight and daily morning fastingblood glucose reading.
8. Record the results for the “How I Feel” survey at theend of the week.

WEEKS 9 AND 10: TAKING IF ON THE ROAD



1. Prepare to start eating outside your home. Plan forcommunal meals that work with your food lists andeating schedule.
2. Choose restaurants that feature Italian, MiddleEastern, Greek, or Moroccan foods. If the portions arelarger than you have become accustomed to, take homehalf or share them family style.
3. Discuss your progress and challenges with your familyor friends. Your positive experience may even inspireyour family and friends to adopt IF and keep youcompany on your IF journey.
4. If you are feeling comfortable with your resistanceexercise, it may be time to take it up a notch. Add morerepetitions and/or increase the resistance. Focus onnew muscle groups.
5. Improve your travel sleep by bringing a comfortableneck pillow, eye mask, earplugs, and a nose strip/noseclip for on the road. In flight, you can more easily dozeoff with this gear, and in a new hotel room or bedroom,the eye mask and earplugs can be handy if there is toomuch light or too much noise.
6. Schedule your next doctor’s visit and lab work for aftercompletion of the 12-week challenge. Ask to have yourfasting glucose, HbA1c, cholesterol, and blood pressurechecked. (Given the constraints on the NHS you mayhave to get these tests done privately, but discuss thiswith your GP or diabetes team.)
7. Record your weekly weight and daily morning fastingblood glucose reading.
8. Record the results for the “How I Feel” survey at theend of the week.

WEEKS 11 AND 12: THE HOME STRETCH



1. Eating good-quality food should not break the bank.Consider becoming a member of a food coop or buyfrom shops that sell in bulk—such as Costco—to buywholemeal flour, olive oil, dried beans, tofu, fish, meat,eggs, milk, yoghurt, cheese, peanuts, almonds,sparkling water, vegetables, and fruits. Your area mayhave a local farmers’ market. Another good resource isethnic shops such as Asian markets, which often havemany fresh vegetables, tofu, fish at a better price, ornew options to try.
2. Move all your exercise to the afternoon or evening,with an additional walk after dinner.
3. It is okay to nap for an hour during the day. Don’t naptoo much, as that will make it difficult to fall asleep atyour habitual bedtime.
4. If you are still struggling with getting the right amountof sleep, try eliminating coffee, tea, and dark chocolatefor a week. Observe if you are sleeping more or fallinginto a deeper sleep. This is a sign that you may have toreduce your caffeine intake to get the sleep that yourbody needs.
5. Record your weekly weight and daily morning fastingblood glucose reading.
6. Record the results for the “How I Feel” survey at theend of the week.

CHART YOUR PROGRESSIf you cannot monitor something, you cannot manage it.Every day, you will write down the details of your newcircadian rhythm. It may sound burdensome, but you willspend less than five minutes a day recording yourexperience, and you’ll be able to instantly see yourprogress. Each time you answer yes to a question on thechart, give yourself 1 point. A perfect score each day is 6



points. Over time, see how you are making improvementsto your score by aligning your eating, sleeping, andexercising to your circadian code.















HAS MY HEALTH CHANGED?In addition to using the progress charts, you can track howthe rest of your health is changing. Over the next 12 weeks,use the following chart to record how you feel in each ofthe same categories at the end of the week. The goal is tosee these numbers shift upwards so that by Week 12, allyour numbers are closer to 10. It may take a week or sobefore you notice if your health, mood, or energy improves.You might also see that you hit a plateau, then overcome itlater. This is a very typical pattern we’ve found in ourstudies.

MEET KOFI



Throughout this book, you’ve met many of my studyparticipants and friends, and even my mother. This time, Iintroduce you to my friend Kofi, a shift worker who lives inmy neighbourhood. His story reflects every aspect ofaligning one’s life with one’s circadian rhythm. Thechanges Kofi has gone through are subtle but powerful.And you can see how the whole programme works byfollowing his journey.Kofi was 36 years old when he was diagnosed withdiabetes. He remembers the day vividly, because he neverexpected to hear his doctor say, “Kofi, you’re not doing toowell taking care of yourself”. His HbA1c was 6.6%, and hisfasting blood glucose was 132 mg/dL.Kofi always knew he was at high risk for developingdiabetes. As an African American man who had a familyhistory of heart disease and diabetes, he had too many riskfactors to allow himself the freedom of not worrying abouthis health. He worked with his doctor to create anaggressive plan to control his blood glucose, and he startedtaking metformin right away. He was hoping that themedication would help him slow the disease, yet in just afew years it became progressively worse. By the time hewas 48, the metformin alone was not enough to control hisdiabetes: in just 12 years, his HbA1c had shot up to 8%,which was a sign that he was heading straight towardsheart disease. This time, the doctor recommended addinganother medication (metformin twice daily and glipizideonce a day). Yet after living with diabetes for 15 years, byhis fifty-first birthday, even with two meds, his HbA1c was7.6%. So, his doctor added a statin drug to control hisblood cholesterol, had him take vitamin B12 to counter theeffects of the metformin, and recommended a few over-the-counter aids for his occasional stomach upset. Thecholesterol-lowering drug could also make him feel muscle



pain once in a while, so he picked up an extra bottle ofibuprofen.As long as I’ve known Kofi, he has tried to eat healthily;he had long ago swapped fizzy soft drinks for fruit juice;avoided white bread; ate healthy snack bars, branbreakfast cereals, and low-fat milk; and limited his eatingof rice to once a day. He would occasionally walk in ourneighbourhood in the evening or during weekends. Heoften complained to me that he would get extremely hungryin the afternoon, to the point where he had a snack thatwas almost as big as a meal. At least once a week, he wouldwake up at night with hypoglycaemia and had to chug alarge glass of orange juice. Kofi also complained aboutsleep problems, which are pretty common among shiftworkers. It seemed like it was always difficult for him to geta good night’s sleep.He was convinced that he had done the best he could tochange his lifestyle, and that this gradual slide in his healthwas what should be expected with diabetes. A few of hisfriends were also living with diabetes for 15 years, wereless careful about their diets and exercise, and were inworse shape. Two of them were taking daily insulin shots,and one had already suffered kidney damage.One day I was telling him about a new study I wasworking on that specifically looked at firefighters and IF.Kofi was intrigued, and he thought he had nothing to loseby signing up. After a consultation with his endocrinologist,he stopped taking the glipizide, as this could reduce hisblood sugar to dangerously low levels while he was doing a10-hour IF. Part of the study was to keep careful notes, sowe have a complete record of his experience. Here it is:
WEEK 1. Prior to IF, Kofi would wake up at 4:00 a.m. andimmediately have a cup of coffee with milk and sugar tocompletely wake up. An hour or so later, he would eatbreakfast. He would pack lunch some days to take to work.He usually came back home at 3:00 p.m. when his shift was



over, ate a meal, and then before going to bed would have apiece of fruit as a snack at 8:00 p.m. During the day hewould also snack a few times—chewing on something“healthy” like a granola or protein bar.On Day 1, Kofi recorded his morning fasting bloodglucose 30 minutes after waking up, and it was 172 mg/dL.Way too high, and he jumped right into a 10-hour IF eatingwindow of 8:00 a.m. to 6:00 p.m. The first week was hard,as he had hunger pangs after his last meal. His poor sleepfelt worse than usual because he now had to deal with ahunger headache. After three days, his body revolted andhe had to revert to a small snack after dinner, and thatseemed to do the trick. His IF eating window was nowroughly 11 hours.
WEEK 2. Kofi decided to go for a walk on Saturday morningby Lake Miramar. The walk around the lake is five miles,and he had never done such a long walk before. The walktook 1 hour 25 minutes, and when he was done, Kofi wastired. He realised that many of his joints were weak orpainful. But he was happy that he could make it around thelake. By the end of Week 2, his nightly hunger pangs hadsubsided, and for the first time he was able to sleep for 6hours, only waking up for a short time to go to the loo.
WEEKS 3 AND 4. Kofi decided to go back to a 10-hour IF. HisSaturday morning walk around the lake was becoming lesspainful, yet it still took about the same amount of time. Healso noticed that his morning blood glucose had come downslightly to between 160 and 170 mg/dL for 13 out of 14days. One day, it was over 170 mg/dL. By the end of fourweeks, his joint pain was almost gone. On Saturday andSunday nights, he could sleep uninterrupted for 7 hoursand he felt great the following mornings. He thought thereason may be a combination of IF, the long walks, andreduced stress.
WEEKS 5 TO 8. By Week 5, his new lifestyle felt normal,without any effort. There were no more hunger pangs, his



joint pain had substantially reduced, his sleep wasimproving to the point where only two or three nights in aweek Kofi would wake up at night. His mood was alsogetting better. His family noticed that he was moreenergetic even after a long shift of work. Best of all, hismorning fasting glucose was now hovering between 140and 150 mg/dL. Those were numbers he hadn’t seen inyears.
WEEKS 9 TO 12. My firefighter study ended after Week 12,but Kofi was able to stay on his new IF lifestyle whilecontinuing to work the early-morning shift. He shaved off10 minutes from his five miles around the lake. In fact, hewas becoming quite competitive in walking and would feelbad if someone overtook him. He had also lost some weight.By this point, his fasting glucose was hovering between 130and 140 mg/dL.At the end of 12 weeks, when he got his lab tests done,he was surprised to see his HbA1c drop from 7.6 to 7.1%.He hadn’t seen numbers so low in four years. In a simplesense, he had reversed his diabetes by four years, and hewas able to achieve it even after getting off one diabetesmedication. He was becoming a strong believer of “IF ismedicine”.By this point, Kofi no longer had to keep records becausethe study was over. But he liked the sense of control thatknowing his numbers provided. In fact, he had startedtaking his blood glucose reading 30 minutes after lunch ordinner, as well as before breakfast. Sometimes he wassurprised to see readings as high as 220 mg/dL. Hethought there was still room for improvement when it cameto making good food choices, and that he could lower hisblood sugar even more. So, he convinced hisendocrinologist to prescribe him a CGM.Although Kofi’s wife, June, had perfect blood sugar levels,she was slightly overweight and was mildly hypertensive,with a blood pressure reading of 130/85. She never wanted



to take a blood pressure medication. She also wanted to tryIF to lose some weight and improve her blood pressure. So,she joined Kofi in his IF. She didn’t have to check her bloodsugar and didn’t want to check her blood pressure everyday. She just wanted to step on the scale every week. Kofiwas thrilled that they would do IF together.
WEEKS 13 TO 16. After putting the CGM on, Kofi was like akid at a science fair. After every meal he would check hisblood glucose to see how it rose, how long it stayed up, andhow long it took to resume a normal level. The first weekwas an eye-opener for him. Almost every “healthy” cerealand wheat bread he had in his cupboard was causing sugarspikes above 200 mg/dL. The healthy snack bars were noexception. A post-snack glucose as high as 180 mg/dL wascommon. He also realised that none of his fruit juicechoices were actually healthy. Everything he ate or drankwas spiking his glucose above 160 mg/dL.He started to experiment with almost everything he waseating. He would look up the glycaemic index of foods onthe web and check his CGM after eating them. It became aglucose game for him. After testing homemade meals,packaged foods, snacks, and beverages, he came to asimple conclusion: the food items that came in ready-to-eatpackages were not good for him. The bread, pasta, and ricehe ate daily were also not that good for his blood sugarlevels. It was one thing to be told which foods may not begood for diabetes, and it was another to experience first-hand how his blood sugar was reacting. The CGM becamehis best friend.He also started experimenting with his exercise routine.One day, 30 minutes after finishing his dinner, he went fora walk around the block. His post-dinner glucose readinghad gone up to 200 mg/dL. But after just 15 minutes on hiswalk, his blood glucose reading started to go down, and inthe next 30 minutes it reached 140. This was significantlydifferent from his typical post-dinner reading, when his



glucose would remain around 200 and would take almosttwo or three hours before going down to 140. He repeatedthe walking experiment the next day, and he got a similarresult. He tried it after lunch; same result. Just 15 minutesof brisk walking after a big meal was as effective as takinga diabetes pill. The walk became his new routine. Instead oflooking forward to a post-dinner snack, he was eager forhis post-dinner walk and checking on his CGM.By the end of 16 weeks (and just 4 weeks of wearing theCGM), Kofi noticed that on the days in which he atehealthily and did some brisk walking, his blood sugarthroughout the day would rarely go above 180 mg/dL andhis morning blood glucose would be below 130. On one day,he could not believe his glucose reading in the morning—119 mg/dL. He checked again with a finger-prick glucosereading and it was very close—121. He was ecstatic. In his15 years of living with diabetes, he had never seen a labglucose test or at-home morning fasting blood glucosereading of 120 mg/dL.Waking up in the middle of the night and failing to goback to sleep was a thing of the past. He also started someresistance training at home using free weights and his bodyas weight (push-ups, sit-ups, planks, etc.). He tried to do atleast 10 minutes of stretching before or after his resistancetraining and his weekend walk around the lake.
WEEKS 17 TO 20. Kofi was now focused on changing what heate and preparing most of his meals at home. Instead ofbuying bread from the shops, he bought stone-groundwholemeal flour and started baking his own low-glycaemicbread. Similarly, he switched to wholemeal pasta andparboiled or brown rice as his main starches. For breakfast,he would enjoy his homemade bread with a slice ofavocado, a slice of cheese, and a hard-boiled egg or anomelette. For lunch, he switched between a salad and asmall grilled fillet of fish, grilled mushrooms, or tofu and aside of sautéed or grilled vegetables, or a bowl of lentil



soup with a serving of brown rice topped with butter. Hisfamily dinners became quite small and consisted typicallyof some meat sautéed in olive oil with fresh vegetables. Hisold shop-bought snacks were mostly gone. His new snackswere roasted and unsalted peanuts in their shells,edamame, dried figs, homemade houmous and babycarrots/celery sticks/cucumber, and roasted almonds. Heand his wife June started to make their own yoghurt andcottage cheese at home, and they found that it would lastalmost the entire week and tasted much better than theshop-bought versions. And surprisingly, Kofi found eatinghealthily by preparing meals at home was actually cheaperthan eating out or eating packaged foods.
WEEKS 21 TO 24. By the end of Week 20, Kofi had a new life.His general sense about diabetes had flipped from diabetesbeing in charge of his life to his being in charge of his bloodsugar. He started dreaming about what he would dobeyond 60 or 65 years of age. He called his doctor toschedule new labs for the end of 24 weeks.By Week 23, he could finish the five-mile loop of the lakein 55 minutes, and afterwards he didn’t feel tired at all andwas ready for the second lap. His daily step count was up to7,000 steps a day. He realised that he had more musclepain and sore joints when he was sedentary. Even thoughhe was walking more these days, he barely had any musclepain. He felt he was 10 to 15 years younger.After 24 weeks, when he got his lab results, they provedthat his biological clock had literally dialed back hisdiabetes by 12 years. His fasting blood glucose came out at126 mg/dL, and HbA1c was 6.8%—the number he had tenyears ago. But more than that, he was sleeping better,feeling more energetic, had less body pain, and washappier than before. He was at his best weight—134pounds. His cholesterol had also come down to a pointwhere his doctor recommended that he reduce hischolesterol medication by half.



As his family continued with their IF, his wife also lost afew kilos and her blood pressure became normal. Theychose to celebrate their new healthy life with new clothes—both Kofi and June had lost enough belly fat that theydropped a whole trouser size.Although he cannot go back in time and erase diabetesfrom his health history, Kofi is insisting that his son, who is18 years old, and his daughter, who is 16 years old, startgetting their fasting blood glucose and HbA1c tests doneevery year at their annual health checkups. He is alsohoping that the new circadian lifestyle that his family hasadopted will give his children years of a healthy andproductive life.
FINAL THOUGHTSKofi’s story isn’t unique. In fact, it’s more the rule than theexception for our study participants. Now you can see thesame results by working in alignment with this newlifestyle.Circadian science is new, and the breakthroughs we arefinding are helping people live many additional years, withmuch better health. It is becoming apparent that whenpeople follow IF diligently, and they combine it with anoptimum circadian rhythm, they can see multiple benefitsbeyond glucose control. Every day, we are learning that anoptimum circadian rhythm, practised through IF and themany other suggestions I’ve made in this book, hasnumerous benefits for various organ systems, the body’simmune system, and the brain. Scientists from all over theworld and all leading funding agencies are recognising theuntapped potential of a healthy circadian rhythm, eitheralone or in combination with medication, as the bestapproach to prevent, manage, and reverse a wide range ofdiseases, from cancer to dementia. We will know soon



whether IF, with an optimum circadian code, is the multi-solving magic bullet for good health.

Complete beneüts of living with optimum circadian code by adopting a 10-hour
intermittent fasting, sleep discipline, and daily exercise.

In the meantime, we do know that diabetes is a silentpandemic raging throughout the world, and it is the causeof a specific downward spiral of health that ultimately endsin heart disease, stroke, liver disease, cancer, kidneyfailure, or dementia. Diabetes also makes it easy forinfectious diseases like COVID-19 to do terrible damage tothe body and brain. Yet when IF and better circadianalignment is practised over a few months, people canretrain the liver and fat tissues to break down unwanted fatand cholesterol, reversing liver disease. In preclinicalstudies, we have found a clear sign of a reduction in risk for



heart disease. We are also finding that IF improves kidneyfunction.I thank you for following along with my research, and Ihope you will start implementing this programme today.Then you will join the thousands of people all over theworld who are taking their health into their own hands. Allyou need to do is follow your natural code. It’s time for youto experience the IF difference for yourself. I sincerely wishyou luck as you begin this journey to reach the best healthof your life.
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