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Objective: This study aimed to analyze the relationship between the sleep
quality of healthcare professionals and the incidence of overweight and obesity,
exploring the potential impact of sleep quality on the onset of overweight and
obesity in order to provide a scientific basis for formulating effective health
intervention measures.

Methods: A convenience sampling method was used to conduct a survey on
the sleep characteristics and obesity status among healthcare professionals at
Peking Union Medical College Hospital and Tianjin Dongli District Traditional
Chinese Medicine Hospital. The survey was conducted via online questionnaires,
which included demographic data, the Pittsburgh Sleep Quality Index (PSQI),
height, weight, and related sleep, exercise, and dietary habits. Univariate and
multivariate logistic regression analyses were applied to study the relationship
between sleep quality and overweight/obesity among healthcare professionals.

Results: A total of 402 questionnaires were distributed, with a 100% retrieval
rate, yielding 402 valid questionnaires. The average body mass index of the 402
participants was 23.22 + 3.87 kg/m”2. Among them, 144 cases were overweight
or obese, accounting for 35.8% (144/402) of the total. The prevalence of
poor sleep quality among healthcare professionals was 274% (110/402), with
an average PSQIl score of 837+ 3.624. The rate of poor sleep quality was
significantly higher in the overweight and obese group compared to the normal
weight group (36.1% vs. 22.5%, p =0.003). The multivariate analysis indicated
that gender, marital status, lower education level, sleep duration (odds ratio
[OR] =1411, 95% confidence interval [CI] 1.043-1.910, p =0.026), and sleep
disturbances (OR=1.574, 95%Cl 1.123-2.206, p =0.008) were significant risk
factors for overweight and obesity among healthcare professionals.

Conclusion: Overweight or obese healthcare professionals had poorer sleep
quality compared to those with a normal weight. Sleep duration and sleep
disorders were identified as independent risk factors for overweight or obesity
in healthcare professionals. Increasing sleep duration and improving sleep
disorders may play a positive role in controlling overweight and obesity among
healthcare professionals.
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Introduction

Compared to the general population, healthcare professionals have
been observed to exhibit a higher incidence of overweight and obesity
(1, 2). A study investigating the prevalence of obesity among healthcare
professionals in England demonstrated that healthcare staff, particularly
nurses at a notable rate of 25.1%, experienced higher obesity rates
compared to the general population (2). A survey of 4,241 Malaysian
healthcare workers found that the overweight rate was 33.1% and the
obesity rate was 21.1% (1). Sar1 et al. (3) cross-sectional survey found
11.8% obesity and 37.8% overweight among healthcare workers. Shift
work systems have been recognized as significant contributors to the
heightened risk of overweight and obesity in healthcare professionals (4,
5). Studies have shown that shift workers are more than twice as likely
to have a BMI of >25 compared to those in traditional work settings (6),
with an increased duration of shift work correlating with a higher risk
of being overweight or obese (7, 8). A large-scale epidemiological study
demonstrated that every 5years of rotating night shifts is associated with
a 0.17 unit increase in BMI (95% CI 0.14-0.19) and a weight gain of
0.45kg (95% CI: 0.38-0.53) (9).

For adults, a sleep duration of less than 7h per night is classified
as insufficient sleep (10). The rising prevalence of insufficient sleep,
closely linked with various metabolic diseases, has emerged as a
significant public health issue (11). Sleep problems are notably
prevalent among healthcare professionals (12). Shift schedules in
healthcare are known to disrupt normal circadian rhythms, resulting
in chronic sleep deprivation and sleep disorders (13). Trockel MT
et al’s assessment of sleep-related disorders among 11,395 doctors
revealed that 29.1% had sleep disorders, most prominently among
surgical residents (14). Surveys indicate that more than one-third of
medical students report sleeping less than 7h (15). Insufficient sleep
has been linked to professional burnout among healthcare
professionals, with American Academy of Sleep Medicine (AASM)
data revealing an approximately 50% prevalence of physician
burnout (16).

Studies have suggested that insufficient sleep may be associated
with overweight and obesity through changes in hormone levels and
energy metabolism. Sleep restriction caused an increase in ghrelin
levels and a decrease in leptin levels (17). In addition, sleep deprivation
leads to increased energy intake and significant weight gain, especially
in visceral fat (18). Based on these mechanistic findings,
we hypothesized that poor sleep quality among healthcare
professionals would increase the incidence of overweight or obesity.
Therefore, we designed a questionnaire to investigate the sleep quality
of healthcare professionals and explore its correlation with overweight
and obesity.

Materials and methods
Study design, population, and sample

A cross-sectional survey was conducted among clinical healthcare
professionals from Peking Union Medical College Hospital and
Tianjin Dongli District Traditional Chinese Medicine Hospital.
Clinical practitioners, including doctors and nurses, were included in
the study, whereas non-clinical staff were excluded. The study used a
convenience sampling method and was executed via an

online questionnaire.
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Measures

The questionnaire included information such as height, weight,
gender, age, marital status, educational level, occupation, and daily life
habits of the participants. Weight and height were self-reported, and
the body mass index (BMI) was calculated as weight (kg) divided by
the square of the height (m?). According to the “Chinese Guidelines
for Prevention and Control of Overweight and Obesity in Adults,”
participants were categorized based on their BMI values into normal
(BMI<24kg/m?) and overweight/obese (BMI >24kg/m?) groups (19).

The Pittsburgh Sleep Quality Index (PSQI) (20, 21) was used to
assess the sleep quality of healthcare professionals over the past
month, including seven dimensions: sleep quality, sleep onset latency,
sleep duration, sleep efficiency, sleep disturbances, use of sleeping
medication, and daytime dysfunction. Each dimension had a scoring
range from 0 to 3, with the sum of these dimensions constituting the
total PSQI score. Higher scores indicated poorer sleep quality. In this
study, a PSQI score of <10 was defined as good sleep quality, while
>10 was defined as poor sleep quality.

Statistical analysis

Data processing was carried out using SPSS 27.0 software.
Quantitative data conforming to a normal distribution were
represented as mean + standard deviation. Non-normally distributed
data were presented as medians (interquartile range). Count data were
expressed in percentages (%). Intergroup comparisons were conducted
using the chi-square test. Univariate logistic regression analysis was
utilized to explore the relationship between various factors and
overweight/obesity. Factors with a p-value of <0.05 were included in
the multivariate logistic regression model analysis to analyze the
association between sleep-related factors and overweight/obesity after
adjusting for confounding factors, and variable selection was
performed by the forward likelihood ratio method. A p-value of <0.05
was considered statistically significant.

Result

Prevalence of overweight and obesity
among healthcare professionals

Out of the 402 questionnaires distributed, all 402 were
successfully retrieved, resulting in a 100% response rate with valid
responses. Among the healthcare professionals surveyed, 114 were
from Peking Union Medical College Hospital and 288 from
Tianjin Dongli District Traditional Chinese Medicine Hospital.
Among 402 participants, 95 (23.6%) were men, 307 (76.4%) were
women, and the median (interquartile range) age was 34 (14) years
old. The average BMI was 23.22+3.87kg/mA2 and 35.8%
(144/402) were overweight or obese. The prevalence of poor sleep
quality was 27.4% (110/402), with an average PSQI score of
8.37 £3.624. The rate of poor sleep quality was significantly higher
in the overweight and obese group compared to the normal-
weight group (36.1% vs. 22.5%, p =0.003). Statistically significant
differences were observed between the overweight/obese group
and the normal-weight group in terms of gender, region, marital
status, age, and educational level (p <0.05), whereas no significant
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TABLE 1 Characteristics of overweight and obesity among 402 healthcare professionals.

Characteristics N (%) BMI <24 BMI > 24 p-value
Gender <0.001
Male 95 (23.6) 43 (16.7) 52 (36.1)
Female 307 (76.4) 215 (83.3) 92 (63.9)
Age 34 (14) 32 (14) 36 (14) <0.001
Region 0.003
Beijing 114 (28.4) 86 (33.3) 28 (19.4)
Tianjin 288 (71.6) 172 (66.7) 116 (80.6)
PSQI 0.003
<10 292 (72.6) 200 (77.5) 92 (63.9)
>10 110 (27.4) 58 (22.5) 52 (36.1)
Marital status <0.001
Unmarried 136 (33.8) 107 (41.5) 29 (20.1)
Married 256 (63.7) 147 (57.0) 109 (75.7)
Other 10 (2.5) 4(1.6) 6(4.2)
Educational level <0.001
Undergraduate and below 270 (67.2) 157 (60.9) 113 (78.5)
Graduate and above 132 (32.8) 101 (39.1) 31 (21.5)
Occupation 0.720
Doctor 255 (63.4) 162 (62.8) 93 (64.6)
Nurse 147 (36.6) 96 (37.2) 51 (35.4)
Physical activity 0.069
Yes 128 (31.8) 74 (28.7) 54 (37.5)
No 274 (68.2) 184 (71.3) 90 (62.5)
Staying up late (times/week) 0.293
0 64 (15.9) 38 (14.7) 26 (18.1)
1-2 191 (47.5) 130 (50.4) 61 (42.4)
>3 147 (36.6) 90 (34.9) 57 (39.6)
Beverage consumption (times/week) 0.387
0 233 (58.0) 143 (55.4) 90 (62.5)
1-2 66 (16.4) 45(17.4) 21 (14.6)
>3 103 (25.6) 70 (27.1) 33 (22.9)
Late night snacking (times/week) 0.288
0 243 (60.4) 154 (59.7) 89 (60.8)
1-2 134 (33.3) 91 (35.3) 43 (29.9)
>3 25 (6.2) 13 (5.0) 12 (8.3)

All values are expressed as 11 (%) except for age, which is expressed as the median (interquartile range).

PSQL, Pittsburgh Sleep Quality Index.

differences were found in occupation, exercise, or dietary habits
(Table 1).

Factors affecting sleep quality in healthcare
professionals

The survey revealed that among overweight or obese healthcare
professionals, the proportions of experiencing insomnia >3 times per
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week and voluntarily staying up late >3 times per week were 18.1%
(26/144) and 39.6% (57/144), and 11.2% (29/258) and 34.9% (90/258)
in the normal-weight group, respectively, but there was no significant
difference between the two groups (p =0.077 and p =0.293). Among
participants who were overweight or obese, 83.3% (120/144)
attributed insomnia primarily to work or study. In terms of preventive
measures for insomnia, the use of sleep medications was lower among
those who were overweight or obese compared to those of normal
weight (10.4% vs. 18.6%, p =0.030). There was no significant difference
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TABLE 2 Factors influencing sleep quality in healthcare professionals.

10.3389/fpubh.2024.1390643

Factors N BMI <24 (%) BMI > 24 (%) i value p-value
Frequency of Insomnia (times/week) 5.128 0.077
0 238 152 (58.9) 86 (59.7)
1-2 109 77 (29.8) 32(22.2)
>3 55 29 (11.2) 26 (18.1)
Reasons for insomnia
Work or study 347 227 (88.0) 120 (83.3) 1.693 0.193
Family issues 97 57 (22.1) 40 (27.8) 1.631 0.202
Emotional factors 59 40 (15.5) 19 (13.2) 0.394 0.530
Other 62 36 (14.0) 26 (18.1) 1.192 0.275
Frequency of staying up late (times/week) 2.454 0.293
0 64 38 (14.7) 26 (18.1)
1-2 191 130 (50.4) 61 (42.4)
>3 147 90 (34.9) 57 (39.6)
Reasons for staying up late*
Work 227 142 (64.5) 85 (72.0) 1.953 0.162
Study 103 70 (31.8) 33 (28.0) 0.538 0.463
Entertainment 137 92 (41.8) 45 (38.1) 0.432 0.511
Family matters 68 41 (18.6) 27 (22.9) 0.861 0.353
Other 30 19 (8.6) 11(9.3) 0.045 0.833
Demand for stimulant beverages (times/week) 1.899 0.387
0 233 143 (55.4) 90 (62.5)
1-2 66 45(17.4) 21 (14.6)
>3 103 70 (27.1) 33(22.9)
Measures to prevent insomnia
Sleeping medication 63 48 (18.6) 15 (10.4) 4.688 0.030
Milk before sleep 29 18 (7.0) 11 (7.6) 0.061 0.806
Exercise 68 50 (19.4) 18 (12.5) 3.113 0.078
Foot bath 96 66 (25.6) 30 (20.8) 1.146 0.284
Traditional Chinese Medicine 21 13 (5.0) 8 (5.6) 0.050 0.823
Other 19 13 (5.0) 6(4.2) 0.156 0.693

“Data analysis of reasons for staying up late was based on 338 subjects who stayed up late.

between the two groups in the consumption of stimulating beverages,
with 22.9% (33/144) of the overweight or obese individuals reporting
needing these beverages >3 times per week, as compared to 27.1%
(70/258) of the normal-weight individuals (p =0.387) (Table 2).

Univariate analysis of overweight and
obesity in healthcare professionals

The univariate logistic regression analysis revealed significant
associations (p <0.05) with eight factors: gender, age, region, PSQI
total score, marital status, educational level, frequency of breakfast
consumption, and snacking habits. Notably, a higher educational level
(odds ratio [OR] =0.426, 95% confidence interval [CI] 0.267-0.682,
p <0.001) and lower frequency of snacking (less than three times/
week) (OR=0.587, 95% CI 0.376-0.916, p =0.019) were inversely
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associated with overweight and obesity. Among the seven dimensions
of the Sleep Quality Index, sleep duration (OR =1.649, 95% CI 1.263-
2.154, p <0.001) and sleep disturbances (OR=1.667, 95% CI 1.232-
2.255, p <0.001) emerged as significant risk factors for overweight and
obesity among healthcare professionals (Table 3).

Multivariate analysis of overweight and
obesity in healthcare professionals

The results of the multivariate logistic regression analysis indicated
that gender, marital status, educational level, sleep duration, and sleep
disturbances were the principal factors influencing overweight and
obesity among healthcare professionals. Upon controlling for factors
such as gender, age, region, marital status, and educational level,
shorter sleep duration (OR=1.411, 95% CI 1.043-1.910, p =0.026)
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TABLE 3 Results of univariate logistic regression analysis for overweight and obesity among healthcare professionals.

Characteristics p value (O] 95% ClI
Gender (Female vs. Male) <0.001 0.354 0.221-0.567
Age <0.001 1.045 1.022-1.070
Region 0.003 2.071 1.273-3.372
PSQI (>10 scores) 0.004 1.949 1.245-3.052
Marital status <0.001

Married vs. Unmarried 0.012 0.181 0.048-0.683
Other vs. Unmarried 0.284 0.494 0.136-1.794
Occupation 0.721 0.925 0.605-1.415
Physical activity 0.070 0.670 0.435-1.032
Educational level <0.001 0.426 0.267-0.682
Breakfast (3times/week) 0.029 1.931 1.071-3.482
Snack intake (3times/week) 0.019 0.587 0.376-0.916
Fruit consumption (3times/week) 0.111 0.704 0.457-1.084
Water intake (>1,000mL) 0.121 1.384 0.918-2.088
Late-Night snacking (3times/week) 0.194 1.713 0.760-3.862
Sleep quality 0.149 1217 0.932-1.590
Sleep latency 0.514 1.074 0.867-1.330
Sleep duration <0.001 1.649 1.263-2.154
Sleep efficiency 0.297 1.135 0.894-1.441
Sleep disturbances <0.001 1.667 1.232-2.255
Use of sleeping medication 0.133 0.796 0.591-1.072
Daytime dysfunction 0.113 1.197 0.958-1.496

TABLE 4 Results of multivariate logistic regression analysis for overweight and obesity among healthcare professionals.

Characteristics p value OR 95% ClI
Gender (Female vs. Male) 0.001 0.175 0.098-0.313
Age 0.685

Region 0.874

Marital status 0.007

Married vs. Unmarried 0.067 0.260 0.062-1.098
Other vs. Unmarried 0.491 0.618 0.158-2.425
Educational level 0.002 0.395 0.222-0.704
Sleep duration 0.026 1.411 1.043-1.910
Sleep disturbances 0.008 1.574 1.123-2.206
Breakfast (> 3 times/week) 0.266

Snack intake (> 3 times/week) 0.688

and sleep disturbances (OR=1.574, 95% CI 1.123-2.206, p =0.008)
were identified as independent risk factors for overweight and obesity
among healthcare professionals (Table 4).

Discussion

Our study observed that 27.4% (110/402) of the surveyed
healthcare professionals reported poor sleep quality, with a higher
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prevalence among those who were overweight or obese compared to
their normal-weight counterparts (36.1% vs. 22.5%, p =0.003).
Additionally, reductions in sleep duration and the presence of sleep
disturbances were significantly associated with an increased risk of
overweight and obesity.

Patrick et al. conducted a large prospective study (1 =14,800) and
found that each 0.50 standard deviation reduction in sleep duration
was associated with a 1.45-fold increase in the probability of obesity
and increased waist circumference (95% CI 1.03-2.04 and 1.02-2.06,
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respectively) (22). This finding highlights that insufficient sleep
duration is an important factor in the increased risk of obesity and is
consistent with our results. A survey by Nikfar et al. involving 552
hospital workers revealed that individuals with a lower BMI had better
night-time sleep quality compared to those who were overweight or
obese (23). In a meta-analysis by Itani et al., all of the 16 included
studies were prospective cohort studies, which found that short sleep
duration (<6h/day) was associated with a significant increase in
obesity and led to a 38% increase in absolute obesity incidence
(OR=1.38,95% CI 1.25-1.53) (24).

Insufficient sleep is closely linked to overweight and obesity,
potentially due to complex biological mechanisms, including
hormonal regulation, genetic susceptibility, gut microbiome changes,
and inflammatory responses. First, sleep can regulate body weight by
affecting energy metabolism and levels of appetite-regulating
hormones. Sleep deprivation has been shown to elevate the levels of
the growth hormone-releasing peptide (ghrelin) and decrease the
levels of leptin, thereby increasing hunger and energy intake (17). In
arandomized controlled crossover study (n = 12) with sleep restricted
to 4h per night over 21 days, Covassin et al. discovered that reduced
sleep duration significantly increased protein (p =0.050) and fat
(p =0.046) intake, culminating in an additional daily caloric intake of
308kcal (18). Notably, the study reported significant weight gain
(p =0.008) under conditions of sleep restriction, particularly in
visceral fat accumulation (p =0.042) (18). Second, genetic overlap
exists between obesity and sleep-related genes, such as the circadian
rhythm regulatory genes CLOCK and NR1D1, which are significantly
associated with BMI and obesity-related traits (25-27). A Mendelian
randomization study reveals that an increase of 1h in sleep duration
is associated with a 30% reduction in the risk of central obesity
(OR=0.70, 95% CI 0.64-0.77) (28).

Furthermore, the gut microbiome plays a key role in the
relationship between sleep deprivation and obesity (29). Insufficient
sleep increases gut permeability and bacterial translocation, leading
to a reduced abundance of anti-obesity and anti-inflammatory
microbial groups such as Bacteroidetes, Actinobacteria, and
Bifidobacteria (30-32). Finally, sleep disorders are associated with
increased markers of inflammation, potentially leading to the
development of obesity (33, 34). A meta-analysis encompassing over
50,000 participants found that sleep disturbances are associated with
elevated levels of CRP (effect size [ES] =0.12, 95%CI 0.05-0.19) and
IL-6 (ES=0.20, 95%CI 0.08-0.31) (35).

Additionally, gender, marital status, and education level
significantly influence overweight and obesity among healthcare
professionals. Female healthcare workers exhibit lower risk, likely due
to enhanced social consciousness, proactive weight management
strategies, and estrogen-induced increases in energy expenditure
through the activation of brown adipose tissue and thermogenesis (36,
37). Conversely, married individuals may encounter heightened risk
owing to increased meal frequency and portion sizes (38-40). Higher
educational attainment is associated with enhanced health awareness,
promoting improved dietary and exercise practices (41).

The study highlights the close relationship between the duration
and quality of sleep and the risk of overweight and obesity. Consequently,
adequate sleep is essential for maintaining a normal body weight, and
effective sleep interventions are particularly crucial for improving the
health status of healthcare professionals. Examples of such interventions
include reducing the frequency and duration of night shifts (42),
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training in stress management and relaxation techniques (43), avoiding
caffeine and nicotine intake, and optimizing the sleep environment (44).

Strengths and limitations

This study presents novel findings by focusing on Chinese
healthcare professionals, confirming the correlation between sleep
disturbances and overweight/obesity, and emphasizing the impact of
dietary habits, including breakfast consumption and snacking. The
study has several limitations. Due to the retrospective data collection
via questionnaire surveys, individual responses may not accurately
reflect actual sleep patterns and weight management behaviors; the
cross-sectional design precludes the determination of causal
relationships; and the small sample size and geographical scope of the
surveyed population restrict the comprehensiveness of the findings.

Suggestions for future research

Future plans of the research team include utilizing objective sleep
monitoring tools, such as sleep trackers or polysomnography, to
provide more accurate data on sleep quality, duration, and patterns.
Future studies could employ longitudinal study designs to observe the
dynamic relationships over time among sleep patterns, work stress,
and weight changes, thereby revealing causal relationships and
providing a scientific basis for effective intervention strategies.
Expanding the sample size and including healthcare professionals
from various regions will facilitate the exploration of the impact of
regional culture and work environments on sleep and obesity.

Conclusion

Healthcare professionals who are overweight or obese tend to
have poorer sleep quality compared to their normal-weight
counterparts. The study reveals that reduced sleep duration and sleep
disturbances significantly increase the risk of overweight and obesity
among healthcare professionals. Moreover, extending sleep duration
and ameliorating sleep disorders can play a beneficial role in managing
overweight and obesity in this cohort.
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