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development and progression of T2D is sleep. Population 

studies have observed a U-shaped relationship between 

sleep duration and T2D risk; those who self-report habitu-

ally sleeping less than 7 hours or more than 8 hours are at 

increased risk.13 Decreased insulin sensitivity due to short 

sleep duration is observed among patients and in labora-

tory studies.14-23 Furthermore, when sleep time is extended in 

short sleepers, insulin sensitivity improves.24

SLEEP AND IMMUNITY/INFLAMMATION

Poor immune status and increased inflammation are also 

associated with poor quantity or quality of sleep. There are 

no clear studies indicating whether inflammation causes 

poor sleep or the reverse. However, the combination of poor 

immune status and increased inflammation puts patients 

at risk for poor sleep and poor health. It is appropriate for 

the immune system to be turned on in the setting of infec-

tion or illness, but inflammation may be observed when the 

immune system is triggered. It is increasingly appreciated 

that lifestyle practices, especially poor sleep, directly impact 



S32 JANUARY/FEBRUARY 2022  |  Vol 71, No 1  |  Supplement to The Journal of Family Practice

SLEEP AND HEALTH

responsibilities, when would you prefer to go to sleep?” you 

are listening for those who prefer early bedtimes or those 

who prefer to go to bed at midnight or later. It is the mis-

match between the body’s preferred bedtime and scheduling 

demands  that is causing the sleep problem. 

Eating patterns and food choices influence overall health 

as well as sleep health. Individuals consuming an excessive 

number of calories report short sleep time and quality.43 Con-

centrated carbohydrates such as sugars, just like caffeine, act 

as stimulants on the body, influencing a wide range of neu-

rotransmitter shifting that makes the ability to fall asleep and 

stay asleep more difficult.44 Individual variance in food toler-

ance, such as spicy foods and dairy, also impacts the ability to 

physically be soothed to be able to sleep. Large meals eaten 

close to bedtime typically disrupt sleep onset and/or sleep 

quality. As discussed earlier, poor sleep creates the hormonal 

and neurochemical basis for food cravings. Again, we see the 

vicious cycle of poor sleep leading to both overconsumption 

and poor food choices, limiting restorative sleep. 

Sleep hygiene issues such as depriving oneself of sleep 

to enjoy nighttime activities and the use of electronics late 

into the night can create sleep difficulties that patients may 

be willing to modify. 

TREATMENT OF INSOMNIA

The paradigm of therapy starts with etiology: comorbid insom-

nia due to another sleep disorder or a medical disorder that 

requires treatment of the underlying process or the more 

common psychophysiologic insomnia requiring cognitive 

and behavioral approaches. Cognitive behavioral therapy 

for insomnia (CBT-I), which is a well-established, evidence-

based, and efficacious treatment for insomnia,45-48 is com-

monly prescribed for depression. However, clinical trials have 

shown it is the most effective long-term solution for those with 

insomnia.49 Patients already on a prescribed sleep aid can be 

tapered off the drug and started on CBT-I concurrently. 

The positive effects of CBT-I on sleep quality are robust 

over time.50,51 CBT-I has been found to be 70%–80% effica-

cious in populations with a variety of comorbid medical con-

ditions,52 including comorbid insomnia,53 comorbid psychi-

atric conditions,54 and chronic pain.55-58

CBT-I helps identify the negative attitudes and beliefs 

that hinder sleep and replaces them with positive thoughts, 

effectively ”unlearning” the negative beliefs.59 The behavioral 

aspect of CBT-I focuses on helpful sleep habits and avoiding 

unhelpful sleep behaviors. Behavioral techniques—CBT-I 

over a period of 6-8 weekly sessions for most adults in either 

individualized- or group-based administration of CBT-I—

have been shown to be effective,52,60,64 yet these techniques 

are greatly underutilized in comparison to pharmacologic 

approaches. There is an app called CBT-I Coach that is both 

evidence-based and available at no cost.65 More recently, 

digital cognitive behavioral therapy for insomnia was 

shown to promote later health resilience during the coro-

navirus pandemic.65

LIFESTYLE AS TREATMENT
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diet patterns and depend significantly on the digestive and 

metabolic functions of each individual. Moreover, nutrition 

can significantly affect the hormones and inflammation sta-
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