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Study Objectives: Short and long sleep durations have been found to be associated with chronic conditions like diabetes mellitus, hypertension and 
cardiovascular disease. However, most studies were conducted in developed countries and the results were inconsistent. The aim of this study is to 
investigate the association between sleep duration and self-reported health status in a developing country setting.
Methods: We conducted secondary data analysis of the 2010 Gross National Happiness study of Bhutan, which was a nationwide cross sectional study with 
representative samples from rural and urban areas. The study included 6476 participants aged 15–98 y. The main outcome variable of interest was self-
reported health status. Sleep duration was categorized as ≤ 6 h, 7 h, 8 h, 9 h, 10 h, and ≥ 11 h. Multiple logistic regressions were conducted to investigate the 
association between sleep duration and self-reported health status.
Results: The mean sleep duration was 8.5 (± 1.65) h. Only 9% of the respondents slept for 7 h; 6% were short sleepers (≤ 6 h) and 84% were long sleepers 
(21%, 8 h; 28%, 9 h; 22%, 10 h; 13%, ≥ 11 h). We found that both short (≤ 6 h) and long sleep duration (≥ 11 h) were independently associated with poor self-
reported health status.
Conclusions: This study found that people with shorter and longer sleep durations were more likely to report poorer health status.
Keywords: sleep, sleep duration, self-reported health status, developing country, rural population
Citation: Sithey G, Wen LM, Kelly P, Li M. Association between sleep duration and self-reported health status: findings from the Bhutan’s gross national 
happiness study. J Clin Sleep Med. 2017;13(1):33–38.

INTRODUCTION

Sleep duration is reportedly associated with perceived physical 
and mental health status.1–3 There is increasing evidence that 
too little or too much sleep is associated with adverse health 
outcomes including mortality and morbidity.4–10 Many studies 
report a U-shaped association between sleep duration and in-
creased health risks.11–15 In addition, systematic reviews and 
meta-analyses show that both long and short sleep durations 
are associated with non-communicable diseases (NCDs) such 
as diabetes,16–18 hypertension,8 cardiovascular disease,19,20 and 
obesity.21,22 While we know the important association between 
sleep duration and various health risks, little is known about 
the relationship between sleep duration and self-reported 
health status.

Self-reported health status is a subjective measure of an in-
dividual’s health and is commonly used in monitoring public 
health programs and epidemiological studies. It is an inexpen-
sive method which can assess important and valid indicators 
of an individual’s health status. It is recommended as a health 
indicator by the World Health Organization.23–25 In addition, 
self-reported health status is strongly associated with morbid-
ity,26 and it is a strong independent predictor of mortality,27 not 
only in the elderly group but also in the middle-aged popula-
tion.28 Studies from high-income countries also indicate that 
too little and too much sleep are associated with chronic health 
conditions.8,9,18
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Furthermore, some studies have indicated that sleep duration 
was associated with poor self-reported health status, but they 
were mostly conducted in developed countries and the results 
were not consistent. For example, large nationally represented 
studies from Korea (≥ 19 y),29 Australia (45–74 y)30 and United 
States (≥ 18 y)31 found that both short (≤ 5 h, ≤ 6 h, and ≤ 6 h, 
respectively) and long (≥ 9 h, ≥ 9 h, and ≥ 8 h, respectively) 
sleep durations were associated with poor self-reported health 
status. Conversely, a study conducted among elderly popula-
tion (> 60 y) in Lima, Peru and a large multi-country study 
among university students aged 17–30 y found that only short 
sleep duration (< 6 h and < 7 h, respectively) was associated 
with poor self-reported health status32,33; whereas Jean-Louis 
et al. found no association between sleep duration and the 
health-related quality-of-life score in a small sample size (273 

BRIEF SUMMARY
Current Knowledge/Study Rationale: The association between 
sleep duration and self-reported health status has been mostly 
investigated in developed countries; results were inconsistent. To our 
knowledge, this is the first study using the nationally representative 
survey data to investigate the association between sleep duration 
and self-reported health status in a developing country setting.
Study Impact: We found that both shorter and longer sleep 
durations were associated with poor self-reported health status. This 
finding is significant as it highlights sleep duration as an emerging 
lifestyle related health risk behaviour even in a developing country.
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respondents) study.34 In addition a large-scale, multi-national 
study among eight countries in Asia and Africa highlighted 
that sleep problems might represent a significant and unrecog-
nized public health issue in low income settings.35

In this context, the aim of this study is to examine the asso-
ciation between sleep duration and self-reported health status 
using data from the 2010 Gross National Happiness Study, a 
nationally represented Bhutanese sample. This study is differ-
ent from previously reported studies because 60% of the survey 
respondents were farmers residing in the remote rural villages. 
Only 20% and 51% of the respondents had access to internet 
and television, respectively. Also, the sample size is nationally 
representative encompassing all groups aged above 15 y.

METHODS

Study Design
We conducted secondary data analysis using data extracted 
from the 2010 Gross National Happiness (GNH) study con-
ducted by The Centre for Bhutan Studies and GNH Research, 
Royal Government of Bhutan. It was a nationwide cross sec-
tional study designed to produce statistically reliable estimates 
of people’s happiness (using the Gross National Happiness 
Index) at the national level with representative samples from 
rural and urban areas of each of the 20 districts. The study 
background and the details of the study design, questionnaire 
and methods are described in the World Happiness Report 
201236 and in the Report titled “An Extensive Analysis of GNH 
Index.” 37 In brief, it was a multi-stage, stratified cluster sam-
pling study design, using the 2005 national census data for 
sampling frame and selection of clusters. The primary sam-
pling units (PSU) were selected using probability proportional 
to sampling (PPS) method. The households listing for the PSUs 
were taken from the districts immigration office and selected 
by random systematic selection procedures.

Survey Respondents and Instrument
The survey was conducted between April and December 2010 
by trained enumerators through household visits. The survey 
questionnaire had nine domains, including “Time use and bal-
ance.” Totalling 7,142 respondents aged 15–98 y were surveyed 
with mean age of 41 y. Of the total sample surveyed, 6,476 
(91%) had complete information on sleep duration and they 
were included in this analysis.

Main Variable of Interest
The main outcome variable of interest of this study was the self-
reported health status which was determined by a single ques-
tion; “In general, would you say your health is excellent, very 
good, good, fair or poor?” In this analysis we have combined 
the responses into a binary outcome, good health (i.e., excellent, 
very good, and good) and poor health (i.e., fair and poor).

Sleep Duration
Under the survey domain, “Time use and balance,” the re-
spondents were asked how they spent their time during the 
previous day, “beginning with when you woke up, can you 

please recount various activities you performed and how 
long they took?” From this 24-h recall period, the sleep du-
ration was recorded as continuous variable in minutes and 
converted into hours with one decimal place, then they were 
categorized into ≤ 6 h, 7 h, 8 h, 9 h, 10 h, and ≥ 11 h. These 
categories were consistent with previous studies on sleep and 
self-reported health status.1 Seven hours is used as a refer-
ence category because the majority of the studies have used 
7 h as the reference category14,29,31,38 and 7 to 8 h sleep is also 
reportedly associated with the lowest risk of morbidity and 
mortality.4,14,39

Other Main Covariates
Sociodemographic factors like age, gender, household in-
come and household size were included in the analysis. Age 
was assessed as a continuous variable and was also divided 
into six groups 15–24 y, 25–34 y, 35–44 y, 45–54 y, 55–64 y, 
and ≥ 65 y. Health-related behaviors such as consumption of 
alcohol and chewing betel nuts during the past 12 mo were 
also included in the model, as well as subjective well-being 
and number of working hours per day. Subjective well-being 
was assessed on a Likert scale 0 to 10, where 0 is not a very 
happy person and 10 being very happy person.

Statistical Analysis
We examined the characteristics of the respondents by cat-
egories of sleep duration with χ2 test. Bivariate association 
between self-reported health status and categorical covariates 
were examined by χ2 test. We estimated crude odds ratio and 
95% confidence intervals (CI) for the relationship between 
poor self-reported health status and each of the covariates us-
ing simple logistic regression models.

Multiple logistic regression models were fitted to assess 
the association of sleep duration (predictor) with poor self-re-
ported health status (outcome). In these models we categorized 
sleep into 6 groups: ≤ 6 h, 7 h, 8 h, 9 h, 10 h, and ≥ 11 h, and 
used 7 h as the referent group. A total of 16 variables with 
p value of < 0.25 based on the Wald χ2 statistics from the uni-
variate analysis were included in the multivariate analysis. A 
value of p < 0.25 was chosen to allow for maximum potential 
confounders to be included in the model. Data were checked 
for collinearity. Backward elimination technique was per-
formed. Demographic variables like place of residence (rural 
and urban), education level, occupation, marital status, spiri-
tuality, household size, and health-related behavior such as 
smoking and chewing tobacco were statistically not significant 
(p > 0.05), therefore removed from the final model. Their re-
moval from the model did not result in any substantial (< 10%) 
change in the parameter estimate. The final adjusted model 
consisted of 8 variables, i.e., sleep duration, age, gender, total 
household cash income, working hours, subjective well-being, 
alcohol consumption, and chewing betel nuts.

The adjusted odds ratio and 95% confidence interval (CI) 
of sleep duration associated with poor health (poor and fair) 
were calculated. The data were analyzed using SAS 9.4 and 
the results were reported as adjusted odds ratios and 95% con-
fidence intervals, with a p value < 0.05 considered statistically 
significant. There were no significant interaction terms.
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RESULTS

Table 1 presents characteristics of the study population. Of 
the 6,476 respondents, 48% were male and 52% were females. 
Seventy-eight percent of them were from rural and 22% from 
urban area. Sixty-five percent had no formal education, and 
60% of the respondents were farmers by occupation.

A total of 415 respondents (6%) were sleeping ≤ 6 h, 612 
(9%) were sleeping 7 h, and 5,499 (84%) were sleeping 8 h 
or more (21% 8 h; 28% 9 h; 22% 10 h and 13% ≥ 11 h). The 
mean sleep duration was 8.5 (± 1.65) h. Table 1 also shows 
very strong overall associations (p < 0.001) of sleep duration 
with sociodemographic characteristics, health-related behav-
iors (smoking, alcohol consumption, chewing betel nut), sub-
jective well-being and self-reported health status.

Sleep duration and other characteristics of the 530 (8%) re-
spondents with poor health status (poor and fair) are presented 
in Table 2. Among them 39 (7%) reported sleeping ≤ 6 h, 40 
(8%) sleeping for 7 h, and 451 (85%) were sleeping ≥ 8 h (17%, 
8 h; 26%, 9h; 24%, 10 h, and 19% ≥ 11 h).

Table 2 also presents the association between sleep duration 
and self-reported health status showing the unadjusted and ad-
justed results from the logistic regression models. After adjust-
ing for gender, age, total cash income, alcohol consumption, 
chewing betel nut, subjective well-being, and working hours, 
poor health status was positively associated with respondents 
sleeping ≤ 6 or sleeping ≥ 11 h. The adjusted odds of report-
ing poor self-reported health status was 1.86 times (95% CI: 
1.14, 3.04) or 1.59 times (95% CI: 1.05, 2.41) higher in those 
sleeping ≤ 6 h or those sleeping ≥ 11 h than those having sleep 
duration of 7 h, respectively.

When taking 15–24 y as the reference age group, there was 
a trend of significant increase in the odds of reporting poor 
health with aging. Furthermore, female respondents were 
more likely to report poor health status with adjusted odds of 
2.08 (95% CI: 1.69, 2.54) compared with males.

The model also shows that respondents who were drinking 
alcohol or chewing betel nuts were less likely to report poor 
health status with adjusted odds of 0.67 (95% CI: 0.54, 0.82) or 
0.76 (95% CI: 0.63, 0.92), respectively. The adjusted odds of re-
porting poor health was 1.55 times (95% CI: 1.26, 1.92) higher 
in low income groups (< 25th percentile) than those in middle 
income group (50 percentile).

There was also a statistically significant association be-
tween working hours and poor health status. Respondents 
working < 7 h were more likely to report poor self-reported 
health status with adjusted odds of 1.39 (95% CI: 1.05, 1.85) 
compared with those working 7–8 h.

DISCUSSION

This secondary data analysis of the 2010 Gross National Hap-
piness study found that people having both short (≤ 6 h) and 
long (≥ 11 h) sleep durations were more likely to report poor 
health status (poor and fair) compared to those having 7 h of 
sleep duration. This association was found to be independent 
of the factors including age, gender, household income, alcohol 

consumption, chewing betel nut, subjective well-being and 
working hours.

This study for the first time shows that the prevalence of 
sleep duration, and those characteristics associated with sleep 
duration in a low-income country with a predominantly (78%) 
rural sample, and 66% of the respondents without formal edu-
cation. This, to our knowledge, is also the first study to inves-
tigate the association between sleep duration and self-reported 
health status from a developing country, with a nationally 
representative sample encompassing all groups aged above 
15 y. Previously, almost all studies on sleep duration and self-
reported health status were from developed or high income 
countries,1 except for one study with university students from 
a number of low income countries.40

Sleep duration, both long and short, has been shown to be 
associated with adverse health effects. Our study found that a 
large proportion (63%) of the Bhutanese population was sleep-
ing for a longer duration (≥ 9 h), and this proportion was larger 
than that of other countries. For instance, cross-sectional stud-
ies from Korea, United States and Australia revealed that only 
8%, 9%, and 17% of surveyed population slept ≥ 9 h, respec-
tively.29–31 In addition, Bhutan’s average sleep time of 8.5 h is 
high when compared to other nationally representative studies 
from Finland (7.5 h), Austria (7 h), Korea (6.7 h), and United 
States (7.2 h).19,41–43 The high proportion of long sleepers in 
Bhutan could be because the majority of the respondents were 
from the rural areas without formal education. Furthermore, 
only 20% and 51% had access to internet and television, re-
spectively, and 42% of the respondents were drinking alcohol.

Our findings provide further evidence that both short and 
long sleep durations are significantly associated with poor self-
reported health status. These findings are important because 
both long and short sleep durations are reportedly associated 
with adverse health outcomes such as diabetes, hypertension, 
obesity, and cardiovascular diseases.8,16,19,22 Further, a sys-
tematic review and meta-analysis conducted by Cappuccio et 
al. showed that short sleepers (commonly < 7 h per night, of-
ten < 5 h per night) and long sleepers (commonly > 8 h or 9 h 
per night) have a 12% and a 30% greater risk of dying, respec-
tively, than those sleeping 7 to 8 h per night.20

As the evidences suggest, sleep duration is an emerging pub-
lic health problem related to life style.35 In addition, awareness 
among general public and health care providers on the impor-
tance of sleep is low. Therefore, public health interventions to 
raise awareness on sleep health may play an important role in 
promoting health and well-being of the population.

The main strengths of the study are the large nationally rep-
resentative sample size from all 20 districts encompassing all 
age groups above 15 y of age of both rural and urban communi-
ties of Bhutan; in addition to sleep duration, a range of sociode-
mographic factors are taken into account in the multivariate 
analyses. There were several limitations to our study. First, the 
Gross National Happiness Study was a cross-sectional study, 
so we cannot establish any causal relationship between sleep 
duration and self-reported health status. A future prospective 
longitudinal study is required to establish the causal relation-
ship. Second, the sleep duration was measured subjectively, 
which could have introduced recall bias. A more objective 
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Table 1—Characteristic of the study population by sleep duration based on the 2010 Gross National Happiness (GNH) study.
Characteristics Total (n = 6,476) ≤ 6 h (n = 415) 7 h (n = 612) 8 h (n = 1,390) 9 h (n = 1,812) 10 h (n = 1,393) ≥ 11 h (n = 854) p value

Age, y < 0.001
15–24 844 (13) 43 (10) 65 (11) 182 (13) 219 (12) 186 (13) 149 (18)
25–34 1,771 (27) 103 (25) 149 (24) 389 (28) 546 (30) 385 (28) 199 (23)  
35–44 1,378 (21) 93 (23) 132 (22) 299 (22) 405 (22) 309 (22) 140 (16)  
45–54 1,133 (18) 84 (20) 133 (22) 263 (19) 296 (16) 225 (16) 132 (16)  
55–64 807 (12) 51 (12) 88 (14) 170 (12) 219 (12) 162 (12) 117 (14)  
> 65 529 (8) 38 (9) 44 (7) 85 (6) 125 (7) 125 (9) 112 (13)  

Gender < 0.001
Male 3,105 (48) 272 (66) 310 (51) 640 (46) 845 (47) 615 (44) 423 (50)  
Female 3,366 (52) 142 (34) 302 (49) 748 (54) 967 (53) 777 (56) 430 (50)  

Residence < 0.001
Rural 5,040 (78) 284 (68) 439 (72) 996 (72) 1,395 (77) 1,198 (86) 728 (85)
Urban 1,436 (22) 131 (32) 173 (28) 394 (28) 417 (23) 195 (14) 126 (15)  

Working hours < 0.001
< 7 h 2,037 (32) 138 (34) 165 (28) 359 (26) 544 (30) 453 (33) 378 (46)  
7–8 h 668 (10) 33 (8) 52 (9) 124 (9) 180 (10) 164 (12) 115 (13)
> 8 h 3,664 (58) 231 (57) 381 (64) 885 (65) 1,070 (60) 767 (55) 330 (39)  

Education < 0.001
No formal education 4,237 (65) 220 (53) 365 (60) 876 (63) 1,166 (64) 987 (71) 623 (73)  
Primary 895 (14) 75 (18) 104 (17) 199 (14) 248 (14) 181 (13) 88 (10)  
Lower/Middle level 830 (13) 79 (19) 84 (14) 201 (14) 253 (14) 134 (10) 79 (9)  
High school & above 514 (8) 41 (10) 59 (10) 114 (8) 145 (8) 91 (7) 64 (7)  

Occupation < 0.001
Unemployed 92 (1) 6 (1) 6 (1) 22 (2) 27 (1) 18 (1) 13 (2)  
Farmers 3,882 (60) 177 (43) 312 (51) 725 (52) 1,073 (59) 974 (70) 621 (73)  
Housewives 590 (9) 25 (6) 57 (9) 171 (12) 193 (11) 100 (7) 44 (5)  
Civil servants 727 (11) 90 (22) 82 (13) 173 (12) 203 (11) 116 (8) 63 (7)  
Business 663 (10) 67 (16) 90 (15) 175 (13) 189 (10) 97 (7) 45 (5)  
Others 520 (8) 50 (12) 65 (11) 124 (9) 125 (7) 88 (6) 68 (8)  

Marital Status < 0.001
Never married 623 (10) 46 (11) 60 (10) 119 (9) 165 (9) 131 (9) 102 (12)  
Married 5,173 (80) 337 (81) 504 (82) 1,148 (83) 1,464 (81) 1,095 (79) 625 (73)  
Single/divorced/widow 671 (10) 32 (8) 48 (8) 122 (9) 181 (10) 164 (12) 124 (15)  

Spirituality < 0.001 
No-somewhat 516 (8) 29 (7) 28 (5) 117 (8) 134 (7) 118 (8) 90 (11)  
Moderate 2,580 (40) 138 (33) 220 (36) 556 (40) 756 (42) 568 (41) 342 (40)  
Very 3,380 (52) 248 (60) 364 (59) 717 (52) 922 (51) 707 (51) 422 (49)  

Income < 0.001
Low income 1,650 (25) 70 (17) 130 (21) 292 (21) 428 (24) 426 (31) 304 (36)  
Middle income 3,207 (50) 210 (51) 294 (48) 689 (50) 923 (51) 690 (50) 401 (47)  
High income 1,619 (25) 135 (33) 188 (31) 409 (29) 461 (25) 277 (20) 149 (17)  

Household size 0.1271
1–2 members 891 (14) 56 (13) 80 (13) 178 (13) 235 (13) 198 (14) 144 (17)  
3–4 members 2,376 (37) 170 (41) 233 (38) 500 (36) 656 (36) 503 (36) 314 (37)  
5–6 members 2,113 (33) 127 (31) 190 (31) 479 (34) 625 (35) 444 (32) 248 (29)  
> 7 members 1,096 (17) 62 (15) 109 (18) 233 (17) 296 (16) 248 (18) 148 (17)  

Currently drink alcohol < 0.001
Yes 2,749 (42) 179 (43) 237 (39) 534 (38) 762 (42) 622 (45) 415 (49)
No 3,727 (58) 236 (57) 375 (61) 856 (62) 1,050 (58) 771 (55) 439 (51)  

Currently smoking
Yes 253 (4) 23 (6) 28 (5) 53 (4) 63 (4) 39 (3) 47 (6)
No 6,138 (95) 388 (94) 575 (95) 1,318 (96) 1,723 (96) 1,341 (97) 793 (94)

Currently chewing tobacco < 0.0001
Yes 698 (11) 52 (13) 59 (10) 140 (10) 151 (8) 175 (13) 121 (14)  
No 5,774 (89) 363 (87) 553 (90) 1,250 (90) 1,659 (92) 1,217 (87) 732 (86)  

Currently chewing betel nut 0.004
Yes 3,883 (60) 251 (61) 374 (61) 831 (60) 1,133 (63) 831 (60) 463 (54)  
No 2,591 (40) 163 (39) 238 (39) 559 (40) 679 (37) 561 (40) 391 (46)  

Subjective well-being < 0.001
Not happy (0–5) 2,692 (42) 144 (35) 226 (37) 541 (39) 760 (42) 616 (44) 405 (47)  
Happy (6–10) 3,773 (58) 270 (65) 386 (63) 849 (61) 1,049 (58) 771 (56) 448 (53)  

Self-reported health status (SRH) < 0.001
Poor 530 (8) 39 (9) 40 (7) 91 (7) 136 (8) 125 (9) 99 (12)
Good 5,946 (92) 376 (91) 572 (93) 1,299 (93) 1,676 (92) 1,268 (91) 755 (88)  

 Values presented as n (%).
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measure will help to minimise the misclassification of sleep 
duration. Third, the choice of 7 h as the sleep reference cat-
egory is based on limited evidence on the association of sleep 
duration and self-reported health status. The optimal sleep du-
ration for various populations needs to be further explored.

CONCLUSIONS

In summary, this study has shown that people with shorter or 
longer sleep durations were more likely to report fair or poor 
health status. In particular, longer sleep duration reflects the 
current life style of the Bhutanese population which could be 
due to limited access to television, internet and high propor-
tion of illiterate respondents. At the same time, we recommend 
the need for public awareness on the importance of adequate 
sleep duration and its health benefits.

ABBRE VI ATIONS

CI, confidence intervals
GNH, gross national happiness
NCD, non-communicable diseases
PSU, primary sampling units
PPS, probability proportional to sampling
SRH, self-reported health status
WHO, World Health Organization
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