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ABSTRACT 

Obesity has become an epidemic in our world today. As healthcare pro-
viders, it is essential for us to both treat and prevent this condition in our 
patients. There is no one factor alone known to cause obesity. Therefore, 
it is crucial for us to be able to identify contributing risk factors in this 
disease. To look further into risk factors for obesity, we asked the clinical 
question-are adults with short sleep duration at higher risk for obesity? 
After an exhaustive review of the research literature, it is dear that the 
association between sleep duration and obesity has been validated through 
research. All studies reviewed report sleep duration less than or equal to 
seven hours nightly resulted in a statistically significant increased risk for 
obesity in the adult population. Despite the connection between short sleep 
and obesity, there has been no change in practice to identify those with 
altered sleep duration or a standard treatment plan to help short sleepers 
improve their sleep behaviors. 

Obesity is one of the most significant health epidemics plaguing society 
today, costing the United States healthcare system roughly $149.4 billion 
annually (l<im & Basu, 2014). More importantly, obesity has been associated 
with many serious health consequences. According to the World Health 
Organization (WHO) (2018) these serious health consequences include 
diabetes, astluna, cardiovascular diseases, and cancer. Considering the 
physical and financial consequences, it is vital for healthcare providers to 
better understand the underlying factors influencing obesity. 

An extensive survey of peer-reviewed scholarly articles yielded retro-
spective and prospective studies that addressed our population of interest, 
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short sleep duratfon, and obesity. Rapid critical appraisal tools were used 
to identify studies with the strongest evidence. Studies were selected for 
inclusion based on their strength of evidence, population si.<e, consistency 
of methods used, and statistical significance. Results of this review revealed 
a statistically significant relationship between short sleep duration and 
increased risk for obesity. It is important for health care providers lo be 
aware of these findings and proposed sleep assessment tools. By imple-
menting these tools and increasing patient awareness of the importance 
of sleep duration, providers can assist their patients in achieving health 
and wellness goa ls to avoid the adve~e health consequences associated 
with obesity. Ultimately- with a better understanding-we will be able 
to diminish the obesity epidemic, minimize negative health consequences, 
and reduce healthcare costs. 

S 1C'JllKANCE OF THE PRORlEM 

Obesity is defined as individuals with a BMI:. 30 kg/ m', and a BMI of 25 
to 29.9 kg/m2 is classified as overweight (Centers for Disease Control and 
Prevention, 2017a; World Health Organization, 2018). Obesity is a complex 
health condition influenced by many factors. One factor to consider is the 
impact of lifestyle. One modifiable li festyle behavior shown to impact 
health is sleep duration . Therefore, we asked the clinkally meaningful 
question-does an individual's sleep duration affect their risk for obesity? 
The purpose of this paper is to evaluate the evidence on sleep duration an~ 
its association with obesity. 

We chose to explore the association between obesity and short Sleep 
duration due to the high incidence of both conditions among ad,tlts. Authors 
McKnight-Eily et al. (2011) estimate that 35% of adults in the United States 
have a sleep duration less than the daily recommended amount. TI1e Centers 
for Disease Control and Prevention (CDC) and National Sleep Foundation 
(NSF) both recommend optimal sleep duration for adults is between seven 
and nine hours nightly (Centers for Disease Control and Prevention, 2017b; 
Hirshkowitzct al., 2015). Therefore, short s leep duration would be defined 
as any amount less than the optimal range. 

Obesity has become an epidemic across the world, but its prevalence in 
the United Stales is especially concerning. The Pan American I Tea l th Orga-
nization (n.d.) reports that the h ighest prevalence of obesity-for any WHO 
identified region-is in North and South America, with an ~'Stimaled 62% 
of the population being obese. The consequences of short sleep duration 
include many of the same consequences of obesity. According to the CDC 
(2018), adults with short sleep duration have significantly higher risks for 
heart attack, coronary artery disease, stroke, asthma, chronic obstructive 
pu lmonary disease, arthritis, depression, and diabetes. 
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PICOT 

To evaluate the aforementioned relationship, we have chosen to use an etiol-
ogy-based PICOT question. A PICOT question is a clinical question that can 
be answered by usu1g available evidence. Our population of interest (P) is the 
adult population. The condition of interest (I) is short sleep duration, and the 
outcome (0) is the risk for obesity with no specified time frame established. 

POPUI.ATJON OF II\ I EREsr 

The focus of this study is on the adult population. Adults are defined as 
individual~ who are 18 years of age or older. We arc excluding the p,,diatric 
population because pediatric recommendations for sleep duration vary widely 
depending on the age of the child (Centers for Disease Control and Preventiorc 
2017b; Hirshkowi~" et al., 2015). In addition, ped iatric sleep duration is often 
influenced by the lifestyle of the caregiver and not the child. 

Nur<StNG TliIORY 

Nola Pender's Health Promotion Model (H PM) will assist in the evaluation 
of the question regarding the effect of sleep duration on obesity. The HPM 
includes several variables to consider when implementing health-behavior 
changes in individuals. Accord ing to Pender (2011), these factors include 
prior health behaviors and experiences, the influence of interpersonal or sit-
uational influences, perceptions of personal strengths and barriers to malting 
health-related changes, self-efficacy, personal conunitment to change, and 
competing demands for the desired outcome of behavior changes. Following 
the HPM, considerations must be made for individual characteristics such as 
prior s leep duration behavior, perceptions about benefits and costs related 
to changing sleep duration and how prepared individuals feel to commit 
to increasing sleep duration. The HPM also helps prepare ind ividuals for 
potential barriers to behavior changes, u1cluding competing demands of 
their environment-such as demands of family, work, and personal values 
regarding taking the necessary actions to improve sleep duration (Pender, 
2011). Pender's HPM can offer insight into root causes for short sleep dura-
tion that may lead to obesity which then can lead to identifyu1g next steps 
toward reducing the impact of these factors. 

SEAROI FOR EvcoENC'F 

Several electronic databases were used to locate the evidence: ON AHL Plus 
with Full Text, MEDLINE with Full Text, PubMed, ScienceDirect-Hcalth 
& Life Sciences, Scopus, and Web of Science. We used key terms "obesity", 

"sleep duration", and "adults" -limiting results to scholarly peer-reviewed 
articles from academic journals from 2000 to 2018. Titis search resulted in 1,383 
articles. To further refine the search, we reclassified sleep duration as "short 
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sleep duration", resulting in 348 articles. From these articles we identified 
16 articles that most closely related to our concepts of short sleep duration 
and obesity among the adult population. After reviewing these articles, we 
narrowed the number down to eight articles. We chose these articles based 
on their level of evidence, sample size, the reliability of data collection, and 
criteria consistent with our PIO question. We chose articles with the highest 
level of evidence available for an etiology PIO---<ohort studies and case 
control studies. 

OlmCAL ANAL\'SIS OF EVJOENCE 

Our research findings included four retrospective studies (Aziz et al., 2017; 
Buxton & Marcelli, 2010; Cai et al., 2018; Elder, Ammar, & Pile, 2015) and four 
prospective studies (Deng et al., 2017;Guticrrez-Repiso ct al., 2014; Taheri, Lin, 
Austin, Young, & Mignot, 2004; Thcorell-Haglow, Berglund, Berne, & Lindberg, 
2014). While evaluating these studies, we used rapid critical appraisal tools 
for retrospective and prospective studies. The criteria we used to determine 
study validity included the study design, representation of the population, 
consistency of study variables used, how data were measured and analyzed, 
and the strength of association between outcome variables. In prospective 
studies, we also considered if the study had sufficient follow up intervals. 
After analysis of the evidence using these criteria, we concluded that these 
eight studies are trustworthy, even though cohort stud ies are considered a 
lower level of evidence than randomized controlled trials as mentioned by 
Deng et al. (2017). 

The sample size was considered when choosing studies to include in this 
synthesis of evidence. Jn these eight studies, the number of participants.per 
study ranged from 339 to 162,121 participants. One study-by Elder, Ammar, 
and Pile (2015}-included a population of 339 participants. Three studies had 
study populations between 1,000 and 5,000 participants (Gutierrez-Repiso 
e t al., 2014; Taheri et al., 2004; Theorell-Haglow et al., 2014). Two studies 
had populations between 9,000 and 20,000 (Aziz et a l., 2017; Cai et al., 2018). 
Another two studies included over 50,000 participants (Buxton & Marcelli, 
2010; Deng et al., 2017). The large sample sizes included in these studies 
provide sufficient data representative of our population of interest. 

Weaknesses that may affect implementation into clinical practice were 
found in a ll eight studies. Buxton and Marcelli (2010) mention that reverse 
causality should be considered when reviewing whether short sleep duration 
causes obesity or if obesity causes short sleep duration. One study discussed 
the effect of shift schedules and work stress on sleep duration (Aziz ct al., 
2017). Aziz et al., and Gutierrez-Repiso et al. (2014) also noted that psychiatric 
and medical conditions are not accounted for in their study. Theorell-Haglow, 
Berglund, Berne, and Lindberg (2014) only included women in their study, 
so it is uncertain if these results can be generalized to the entire populatioCL 
Another weakness seen throughout these studies involves the data collection 
methods used. 
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Seven of the eight studies agree that data collection from self-reported 
questionnaires are subject to systematic error through recall bias (Aziz et 
al., 2017; Buxton & Marcelli, 2010; Cai et al., 2018; Deng et al., 2017; Elder 
et al., 2015; Taheri et al., 2004; Theorcll-Haglow et al., 2014). Self-reported 
questionnaires are subjective measurements that can cause recall bias when 
participant answers do not necessarily reflect reality but instead, their per-
ception of reality. Taheri, Lin, Austin, Young, and Mignot (2004) collected 
objective polysomnographic measurements for sleep duration and discussed 
that their result~ may be skewed because polysornnographk testing does not 
reflect the participant's natural sleep environment. They also used subjective 
interpretation of the data resu Its. 

Additional drawbacks to the questionnaire format were discussed by 
Buxton and Marcelli (2010) and Gutierrez-Rcpiso et al. (2014). First, limited 
numbers of s leep duration categories were used, leading to reduced study 
sensitivity because participants must choose a category that may not reflect 
their perceived sleep duration. The terms "short sleep duration" and "long 
sleep duration" do not have consistent definitions throughout different studies, 
and results do not account for the variation in individual sleep needs. Finally, 
questionnaires may only ask about hoLLrS slept during the night without 
oonsideration for hours of sleep during the day (Gutierrez-Repiso et al., 2014). 

We believe there are other important weaknesses that were not addressed 
in these studies. First, the issue of sleep quality and its possible contribution 
to both sleep duration and obesity is not addressed. Tn addition, no standard-
ized data collection method-uch as an existing tool or questionnaire-was 
used throughout these studies. 

DATA ANALYSIS 

The reviewed studies used appropriate statistical method~ when calculat-
ing study results. Throughout these studies, both one and two-sided test 
s tatistics all used an appropriate significance level of p ,; 0.05-with some 
study results showing a higher statistical significance with results at p,; 0.01, 
and p,; 0.0001. The studies that used Confidence Intervals (CI) and Odds 
Ratios (OR) used the appropriate minimal statistically Si!,'llificant value of 
95%-with some stud ies even using 99% to show greater confidence in the 
estimated parameters. 

As seen in Table 1. all the reviewed studies used a BM! value to correlate 
sleep duration and obesity-which is the most widely accepted measurement 
of obesity in the absence of a gold standard (Ortega, Sui, Lavie, & Blair, 2016). 
These studies also represented their population through adequate study 
size and addressed the possibility of bias due to data collection methods 
and prospective study design. All prospective studies had sufficiently long 
follow-up intervals-ranging from four to eighteen years-and addressed 
the reduced number of participants in follow-up intervals along with how 
the change in the number of participant~ influenced data results. 
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Evmr,cE ACROSS IJIESTUOICS 

Across the stud ies, we found variations in the definitions used for each 
concept within the PTO question. Gender was d ivided into ma le and female 
categories. Gender was included in Table 1 due to variations in gender 
between the studies. Theorcll-Haglow et al. (2014) included on ly female 
participants. Aziz et al. (2017) had 75% female representation in their study 
population. The remaining six studies had approximately equal gender 
representation . 

The term adu lt had the most va riation among study definitions. Deng 
ct al. (2017) and Theorell-1 Tag/ow et al. (2014) defined adu lts as those 2: 20 
years of age-although Deng et al. (2017) only included subjects less than 
80 years o f age. Buxton and Marcelli (2010), Elder et al. (2015), and Gutier-
rez-Repiso e t al. (2014) all defined adults as those over the age of 18 years . 
However, Buxton and Marcelli limited the oldest age of pa rticipants to 85 
years old, while Elder ct al. and Gutierre,-Repi50 et al. limited the oldest 
age of participants to 65 years o ld . Two stud ies limited the age ranges even 
further. Cai et a l. (2018) only included participants aged 45 to 78 years o f 
age and Taheri et al. (2004) limited participants to 30 to 60 years of age. One 
study used a mean age to represent thei r popula tion data with a result of 
42.8 + 12.1 years old (Aziz ct al., 2017). 

As seen in Table 1, five of the eight stud ies defined obesity as BM!> 30 
kg/m2 (Aziz et al., 2017; Buxton & Marcelli, 2010; Cai et a l., 2018; Gutier-
rez-Rcpiso et al., 2014; Theorell-Haglow e t al., 2014). Deng et a l. (2017) and 
Elder et al. (2015) included results for both overweight and obese individuals 
(BMI > 25 kg/ m2). Results reported in one s tudy were not based on a defi-
nition of obesity but instead correlated changes in BMI with hours of sleep 
(Taheri et al., 2004). While there is no gold standard to measure obesity, each 
of the reviewed studies u;,cd BM! as the primary measu rement of obesity. 

Four of our eight studies in Table l looked at waist circumference as a 
secondary tool Lo define obesity (Cai et a l., 2018; Deng et al., 2017; Elder 
et a l., 2015; Theorell-Haglow et al., 2014). Three out of these four studies 
stated female wa ist circumference> 88 cm indicated obesity (Cai ct al., 
2018; Elder ct al., 2015; Theorell-Haglow et al., 2014). Only one study stated 
female waist circumference > 80 cm indicat~>d obesity (Deng et al., 2017). 
Male waist circumference indicative of obesity was set at> 102 cm (Cai et 
al., 2018; Elder e t a l., 2015; Theorcll-Haglow et al., 2014) Deng ct al. (2017) 
set male waist circumference> 90 cm as an indicator of obesity. Elder et 
al. (2015) recommend using waist circumference in addition to BMI to 
incl ude patients with increased central obesity who have BM! within the 
optimal range. 

The definition for s leep duration varied slightly between the studies as 
noted in Table 1. Four s tudies defined short deep duration as less than six 
hours (A,:izet al., 2017; Cai el al., 2018; Deng ct al., 2017; Theorell-Haglow et 
al., 2014). Buxton and Marcelli (2010) defined short s leep as less than seven 
hours and Gutierrez-Repiso et al. (2014) defined short sleep as less than or 
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equal to seven hours. Four of the eight studies defined long sleep duration 
as greater than or equal to eight hours per night (Aziz et al., 2017; Buxton 
& Marcelli, 2010; Deng et al., 2017; Gutierrez-Repiso et al., 2014). However, 
Cai et al. and Theorell-Haglow et al. defined Jong sleep duration as greater 
than or equal to nine hours. Elder et a l. (2015) and Taheri et al. (2004) did 
not provide definitions for short and long sleep but rather measured their 
results based on an hourly amount of sleep deficit or gain and its association 
with increased BM! or waist circumference. 

Despite variations among concept definitions, all studies found statisti-
cally significant results showing an association between short sleep dura-
tion and obesity. Across all studies, a general consensus is that short sleep 
duration is equal to, or less than seven hours nightly. All studies using BMI 
as an obesity measurement showed a statistically significant association 
between short sleep duration and BMI > 30 kg/ m2, except for Elder et al. 
(2015). Three of the four studies in Table 1 associated short sleep duration 
with a waist circumference greater than the threshold for obesity (Cai et 
al., 2018; Deng et a l., 2017; Elder et a l., 2015). 

An incidental finding noted when reviewing Table 1 showed a statisti-
cally significant association between Jong sleep duration-greater than or 
equal to eight hours nightly-and obesity. Additionally, studics in Table 1 
show the outcome of obesity was found with short sleep duration despite 
differences in gender of the participants. Further, Taheri et al. (2014) identi-
fied the risk of obesity with long sleep duration was only found in women 
under 40 years of age. 

The evidence in Table 1 supports the association between short s leep 
duration and obesity in adults. The collective wisdom among these studies 
is that sleep duration is an important variable to consider when work, 
ing with patients to reduce the health risk5 associated with obesity. Our 
research identified only a few- and varied-recommendations related to 
these fu,dings. 

ACTION NEEDED 

Theorell et al. (2014) recommend efforts to improve sleep duration begin 
early in life as the benefits of inlproving sleep duration-with regard to its 
relationship with obesity-decreases with increasing age. Deng et al. (2017) 
and Elder et al. (2015) recommend that hours of sleep should be collected 
during health screenings to identify those with short s leep duration and 
provide education and support toward the promotion of optimal sleep 
duration. Elder et al. (2015) go on to encourage the collection of waist cir-
cumference data-along with BMI-to determine obesity risk factors due 
to an increased risk of morbidity associated with central obesity. Aziz et al. 
(2017) give a recommendation specific to employers to develop work strat-
egies and education opportunities promoting optimal sleep for employees. 
Multiple studies made recommendations for screening and identification 
of patients for whom healthy sleep hygiene education would have the 
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greatest inlpact on reducing their risk of obesity, with consideration of age 
and social or environmental risk factors for obesity (Deng ct al., 2017; Elder 
ct al., 2015; Theorell-Haglow et al., 2014). 

Further research was a common recommendation among several of 
the studies. Aziz et al. (2017), recommend additional research to evaluate 
work supported wellness initiatives and their impact on sleep hygiene 
among employees. Two studfos, Buxton and Marcelli (2010) and Deng ct 
al. (2017) call for more longitudinal studies to access the effects of short 
sleep duration on obesity. Recommendations for objective measurement5 
for sleep duration, health status, and sleep quality, along with information 
about existing sleep disorders, was made by Buxton and Marcelli. Likewise, 
Deng et al. recommend an investigation into the effect of s leep apnea on 
sleep duration. The impact of environmental or socia l factors related to short 
sleep duration and obesity was recommended by Elder et al. (2015). Taheri 
et al. (2004) supported future research into the effect of chronic short sleep 
duration on dietary intake and activity levels. Specifically, future research 
should consider the hormonal influences-such as leptin and ghrelin-on 
increases in BM! in the setting of short sleep duration. 

EXPFRT Ol'INION 

Sleep experts at the National Sleep Foundation published a paper in 2015 
with recommendations for optimal sleep duration according to age groups. 
For adults ages 18 years to 64 years, the NSF recommends sleep duration 
of seven to nine hours nightly (Hirshkowitz et al., 2015). For adults over 
the age of 65 years, the recommended s leep duration only differed by one 
hour less, at seven to eight hours of sleep nightly. Hirshkowitz et al. goes 
on to s tate that s leep durations outside of the recommended ranges per age 
group are not advised and can lead to detrimental health consequences. 

Therefore, we conclude there is a link between short sleep duration and 
obesity. All studies reviewed recommend sleep duration greater than six 
hours n ightly to lower the risk of obesity. This recommendation for sleep 
greater than s ix hours nightly is in agreement with the NSF recommenda-
tions. For these reasons, we believe there is sufficient evidence to support 
the implementation of interventions into clinical practice. 

We propose that resources should be developed to help with the iden-
tification and treatment of short sleep. First, an objective and universally 
recognized screening tool should be developed for practitioners to evaluate 
patients' sleep duration. Next, a home sleep log should be created so patients 
can monitor their sleep duration patterns. Finally, educational materials-
for both providers and patient-an the effects and management of short 
sleep duration should be developed and distributed. 
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N l/Rl>LM; CLINICAL EXPERTISF 

Nursing clinical expertise brings a holistic approach lo the care and sup· 
port of patients when discussing sensitive topics Like obesity. Using th is 
holistic approach, practitioners will need to consider many factors before 
implementation of interventions recommended in the study findings. Using 
Nola Pender's HPM, practitioners should consider the values a nd beliefs 
of patients and their families about sleep and the health risks of obesity. 
According lo Pender (2011), patient perceptions about benefits and costs 
related to making lifesty le changes will drive how committed they are to 
the intervention. Additionally, Theorell ct al. (2014) found the impact of 
increasing s leep duration on obesity was greater when implementations 
were initiated with pa tients younger than 40 years of age. This finding 
h ighlights the importance of early screening and early intervention in 
al-risk popu lations. 

Practitioners also need to consider medica l reasons for short s leep du ra-
tion prior to attempting lifestyle interventions. These medical causes include 
cond itions such as sleep apnea, mental health issues, endocrine disorders, 
and differences in personal and cultural preferences. A lso, it is important 
for practitioners to assess for existing obesity, risk for obesity, and fam ily 
h is tory of obesity. In the unpublished paper, "Short Sleep Duration and 
Obesity: A Proposal for Implemen ta tion of Evidence," (Holmes & Prib-
ble, 2018), recommenda tions are mad e for screening all patients for sleep 
du ration through use o f the Holmes Pribble Sleep Duration Questionnaire 
(HPSDQ) and the associated Holmes Pribble Sleep D uration Questionnaire 
A lgorithm {l TPSDQ-A) to identify possible root causes for short s leep (see 
Appendix A for the l·TPSDQ and Append ix B for the HPSDQ-A). • 

Using Pender's HPM, identifying possible issues for implementation is 
important to the success of the intervention (Pender, 2011). Common issues 
can be fo,md in the treatment of other major hea lth conditions. We believe 
these common issues w ill be similar to those that influence the proposed 
interventions. 

We believe obstacles that could affect patients include time management, 
socioeconomic status, and patients' understanding a nd beliefs about the con-
d ition. These include the demands of family, work, and the corresponding 
time management issues. Low socioeconomic status may lead to inad~'quate 
housing, bedding, and conditions not conducive to sleeping. Finally, patient 
beliefs about obesity-and its associated health risks-arc important to 
assess to determ ine how committed they w ill be to the intervention . 

COI\CLUSION 

ln conclusion-based on our synthesis of evidence- there is an association 
between s hort sleep duration and increased risk of Obc'$ity. We believe the 
continuation of research into this association will further our understand-
ing of this topic and shou ld continue to be explored. However, we believe 
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there is sufficient evidence to implement screenings, develop ed ucational 
material, a nd implement protocols on sleep duration that w ill assis t in the 
e fforts to decrease obesity. We p ropose the screening and assessment of short 
sleep duration with the HPSDQ and the HPSOQ-A, further assessment and 
follow-up for those identified by the HPSDQ with short sleep d uration, and 
education about the associa tion between short s leep duration and obesity 
to all patients. We believe that implementing these recommendations w ill 
result in improved s leep d uration, decreased risk for obesity, financial 
benefits, and improved health s tatus of all patients. 
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