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SUMMARY

OBJECTIVE: The purpose of this study was to investigate the prevalence of overweight and obesity and its association with sleep quality
in university students from the Anhui province in China.

METHODS: A cross-sectional study was conducted in China with 1328 participants. The prevalence of underweight and obesity in uni-
versity students was estimated according to the reference working group on obesity in China. The sleep quality was evaluated using
the standard PSQI (Pittsburgh Sleep Quality Index).

RESULTS: This study included 470 male and 858 female students from a university in Anhui; 4.4% of the females and 17.7% of the males
were overweight or obese. The prevalence of obesity in males was significantly higher than in females, and the prevalence of obesity
in higher years was greater than in other years (p<0.05). In general, the mean score for sleep quality was 4.91#2.67; 36.5% of male and
39.1% of female students had poor sleep quality (PSQI score >5). Among the seven components of sleep quality, sleep duration and
the use of sleep medication showed significant differences between male and female students and different years (p<0.05). An obvious
correlation was found between sleep quality and body mass index (BMI)(p<0.000) in females who took hypnotic drugs.

CONCLUSION: This study suggests that the sleep quality of females is probably associated with their BMI. College students are a special
group of young adults whose cause of poor sleeping quality and BMI may be significant to study, so the health status of university
students can be improved.
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INTRODUCTION

Overweight and obesity are rapidly becoming a
major global public health problem (“globesity”)"3.
Although the perception of obesity has improved, and
the treatment of obesity has increased, global obesity

rates are still on the rise*®. A survey found that one-

third of university students in Spain was either over-
weight or obese’. The relative prevalence of obesity
in Asian populations is lower than in other parts of
the world, according to the World Health Organiza-
tion & However, the prevalence of obesity is increas-
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LEEP QUALITY IS INVERSELY RELATED TO BODY MASS INDEX AMONG UNIVERSITY S

UDENTS

ing in China. According to the Chinese National Sur-
vey, 23.2% of Chinese adults are overweight or obese.
University students have a high level of knowledge,
a great potential for development and are a creative
group; their impact on the nation’s future develop-
ment is of far-reaching significance. Therefore, the
influence of obesity on university students’ physical
and mental health should not be ignored.

University life brings many new and stressful
challenges, self-responsibility, variable schedules,
repeated deadlines, dormitory living, disorganized
lifestyle, increased freedom, and social and aca-
demic obligations. In order to deal with these chal-
lenges, students voluntarily change their sleeping
habits. Previous studies have found that 67% of
students suffer from sleep disturbances and poor
sleep quality °. Poor sleep quality significantly af-
fects university students’ ability to study and daily
life, causes interpersonal tension, and may even
cause other physiological disorders. Moreover, the
relationship between sleep and obesity may vary
across race and gender groups. Research on sleep
is mainly undertaken in the West and focuses on
the relationship between sleep duration and obesi-
ty. For instance, research shows that the relation-
ship between sleep duration and obesity may form
a J-shaped or U-shaped curve'®™. Data from East-
ern countries are scarce, and there are insufficient
data on university students™® In order to under-
stand the relationship between body mass indexes
(BMI) and sleep quality in students, we conducted
this cross-sectional study on university students
in South Anhui (China).

METHODS
Participants

A random multistage cluster sampling method
was used to select the study population from six
universities in the southern Anhui region, China,
from December 2014 to February 2015. We select-
ed university students from different programs to
represent college students and used a questionnaire
survey in classes. Trained investigators administered
the questionnaire survey to 1400 students and mea-
sured relevant indicators. Seventy-two participants
were excluded because of missing information, and
1328 participants aged 19-23 years remained in the
present analysis (470 males and 858 females). All
participants agreed to provide their personal infor-

mation regarding the purpose and the procedures
of our study, and written informed consent was ob-
tained.

BMI

Weight and height were self-reported by the
students. The BMI was computed using a standard
equation (BMI = weight in kg/height squared in me-
ters), according to the Working Group on Obesity
in China 7. Body type was categorized as follows:
underweight (BMI<18.5); normal (18.5<BMI<23.9);
overweight (24.0<BMI<27.9); and obese (BMI>28).
The cutoff points for overweight and obesity were 24
and 28, respectively.

Sleep quality

We used the Chinese version of the Pittsburgh
Sleep Quality Index (PSQI), which has good reliabil-
ity™, to assess the sleep quality of college students
over the previous month. The PSQI consists of 19
items that generate seven components: subjective
sleep quality; sleep latency; sleep duration; habitu-
al sleep efficiency; sleep disturbances; use of sleep
medication; and daytime dysfunction. Each item
is rated on a four-point scale ranging from “none”
(zero) to “three times a week” (three). The sum of the
scores for all items is the total PSQI score, with a to-
tal score range of O to 21 points. Higher global scores
indicate worse sleep quality. The evaluation of sleep
quality followed global recommended standards
(score <5: good; score >5: poor). In addition, we divid-
ed the PSQI into two more detailed classifications for
further research.

Statistical analyses

All data were double entered into an EpiData3.1
database; SPSS16.0 software was used to analyze
data on BMI and sleep quality among the universi-
ty students. The chi-square test or Fisher’s exact
test was used for categorical variables, and one-way
ANOVA was used for continuous variables. A two-
tailed P-value of <0.05 was considered significant for
all tests.

RESULTS
Body type of university students

There were 1328 participants, 470 males (35.4%)
and 858 females (64.6%); their age ranged from 19
to 23 years (meantSD = 19.50+1.33). The overall
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mean BMI was 20.63 (SD=2.83); male: mean+SD =
21.67+3.29, female: meantSD = 20.06+2.37. Among
the university students, 249 (18.75%) were under-
weight, 958 (72.14%) were of normal weight, 91
(6.85%) were overweight, and 30 (2.26%) were obese.
The two genders and different years had different
prevalence of underweight, overweight and obesi-
ty, and the differences were statistically significant
(p<0.05; Table 1).

Sleep quality of university students

The mean score on the PSQI was 4.91 (SD=2.67),
and no statistically significant differences were found
for overall quality of sleep between male and female
students, or among different years (p=0.077). Among
the seven dimensions of the PSQI score, a gender dif-
ference and a year difference existed for sleep dura-
tion and use of sleep medication (p<0.05). In addition,
the sleep disturbance score differed between male and
female students, and there was a significant difference
in the sleep latency score (p<0.05) (Table 2).

The associations between sleep quality and BMI

On testing the correlation between the two kinds
of classification of PSQI and overweight or obesity,
we found that the PSQI 2 and BMI among females
showed some correlation (Table3).

TABLE 1 - BMI| OF COLLEGE STUDENTS (PERCENTAGE)

DISCUSSION

The mean BMI of the students included in the
study was 20.63, which was lower than that of Chi-
nese adults ™. We also found that the prevalence of
overweight and obesity in male students was higher
than that in females. Moreover, the prevalence of un-
derweight was obviously higher than the prevalence
of obesity. Wronka et al. 2° conducted a study on 1129
women in the south of Poland; they observed that
the prevalence of underweight was higher than the
prevalence of overweight and obesity, especially in
students from high income families. Previous stud-
ies have also observed that gender is a contributing
factor for the classification of BMI %, The two main
explanations for this phenomenon are that universi-
ty students have unhealthy eating behavior and inad-
equate nutrient intake %, and that females may have
higher leptin concentrations than males®?. In addi-
tion, we found that the prevalence of obesity among
senior students was higher than in other years, and
that the prevalence of obesity in first-year students
was lower than in other years.

The proportion with poor quality of sleep was
36.5% for men and 39.1% for women; this result is
lower than that found by Mesquita’s research on
sleep quality in Brazilian college students ?*. How-

Variable Underweight | Normal Overweight | Obesity Total X p
gender Male 52(11.1) 335(71.3) 62(13.2) 21(4.5) 470 81.37 0.00
Female 197(23.0) 623(72.6) 29(3.4) 9(1.0) 858
Grade Freshmen 149(21.4) 492(70.7) 46(6.6) 9(1.3) 696 19.38 0.02
Sophomore | 55(14.7) 276(73.8) 29(7.8) 14(3.7) 374
Juniors 33(16.9) 146(74.9) 13(6.7) 3(1.5) 195
Seniors 12(19.0) 44(69.8) 3(4.8) 4(6.3) 63

TABLE 2 — SLEEP QUALITY OF UNIVERSITY STUDENTS IN EACH COMPONENT (MEAN%S.D.)

Item Subjective | Sleep Sleep dura- Habitual sleep | Sleep distur- | Use of Daytime PSQI score
sleep latency; tion efficiency bances sleep medi- | dysfunction
quality cation
Male 0.81+0.71 0.61£0.88 0.71+0.59 0.20+0.60 0.96+0.92 0.23+0.58 1.23+0.89 4.74+2.76
Female 0.85+0.67 0.71£0.90 0.78+0.50 0.16+0.48 1.09+0.96 0.10+0.38 1.32+0.86 4994261
t 1.28 3.82 4.76 1.89 572 25.78 3.34 264
P 0.258 0.051 0.029 0.170 0.017 0.000 0.068 0.104
Freshmen 0.82+0.69 0.63+0.87 0.81£0.48 016048 1.02+0.93 0mM+0.41 1.31£0.82 4.86+2.60
Sophomore | 0.84£0.67 0.63+0.87 0.74£0.56 0.20+0.58 1.01£1.02 0.17+0.52 1.31£0.92 4.91+2.76
Juniors 0.96+0.70 0.90+0.98 0.65+0.60 0.21£0.63 112+0.86 0.23+0.54 1.25+0.95 5.26+2.72
Seniors 0.81+0.64 0.68+0.84 0.44+0.50 0.10+0.53 116+0.95 0.08+0.37 1.03+0.82 4.30+2.49
F 0.73 5.04 12.98 1.38 105 4.63 2.25 229
p 0.536 0.002 0.000 0.248 0.371 0.003 0.081 0.077
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ever, the sleep quality of university students is gen-
erally poor, and comprehensive measures should be
taken to improve the quality of sleep and promote col-
lege students’ physical and mental health. Our study
found that sleep quality was not associated with sex
or year, which is consistent with previous studies¥?
. Sleep quality was measured on seven dimensions.
Sleep duration, sleep disturbance and medication
use were associated with sex. Through the study of
classification variables, sleep quality was found to be
good in more male than female students.

After subdividing the low PSQI scores, we found
that sleep quality in female students, but not in
males, was associated with BMI; however, Mota
and Vale ?¢ reported that poor sleep quality was not
associated with BMI. The seven dimensions of the
sleep quality score were not associated with differ-
ent BMI categories in males in our study, but the
score relating to the use of sleep medication was as-
sociated with different BMI categories in females:
obese females were significantly more likely to use
such drugs than non-obese females. Female students
may be more sensitive to problems with sleep quality
and BMI. Furthermore, the use of different classifi-
cations on the PSQI can give different relationships
between BMI and sleep quality, which suggests that
different classifications of PSQI may influence the
study of sleep quality and should be chosen carefully
in future studies.

Strengths and Limitations

The strengths of our study include a large sam-
ple size, the use of well-trained interviewers and the
valuable data pool. However, limitations to our study

must also be considered when interpreting results.
First, the sample size in different groups was small;
for example, there was a small sample of senior stu-
dents and more females were included than males,
which may have affected the correlation found be-
tween sleep quality and BMI. Second, none of these
findings demonstrated a causal relationship, due to
the cross-sectional design of the study, and we did
not investigate the correlation with the university
programs and their relevance. Finally, we did not an-
alyze the college students’ eating habits or practice
of physical exercise, which previous studies have

found to be related to sleep and obesity #2.

CONCLUSION

Our study shows that BMI and sleep quality of
college students vary according to gender and year.
After adjusting the classification of PSQI, we found
that sleep quality differed between male and female
students. By researching the different dimensions
of the PSQI, we also found that the relationship be-
tween the BMI and sleep quality was important only
in female students who took hypnotic drugs. College
students are a special group, and therefore it is im-
portant to study their sleep quality, as well as the
relationship between sleep quality and body type. In
addition, the government and school-related depart-
ments concerned should place great importance on
the mental and physical health of college students.

Author Contributions: Yingshui Yao and Yuelong
Jin conceived and designed the experiments. LiJun
Zhu and Yuelong Jin performed the experiments. Yan
Chen analysed the data. Jun Wang wrote the paper.

TABLE 3 - COMPARISON OF SLEEP INDICATORS AMONG DIFFERENT BODY TYPES (MEAN%S.D.)

Sleep Sleep time | Sleep duration | Sleep effi- Sleep distur- | Hypnotic Daytime
quality ciency bance drugs dysfunction
Male Underweight | 0.81+0.63 0.63+0.86 0.52+0.61 0.11£0.47 0.94+0.92 0.33+0.68 1.37£0.89
Normal 0.83+0.72 0.59+0.87 0.73+£0.58 0.22+0.62 0.93+0.93 0.23+0.57 1.21+£0.88
Overweight 0,74+£0.72 0.66£0.94 0.71£0.61 0.19+0.62 1.03£0.89 019+£0.54 1.29+0.96
Obesity 0.76+0.62 0.62+0.92 0.71+0.56 0.10+0.44 110+£0.04 0.23+0.58 114+0.79
F 0.24 013 2.06 0.701 0.36 0.619 0.65
p 0.865 0.940 0104 0.552 0.779 0.603 0.586
Female Underweight | 0.90+0.74 0.76+0.87 0.82+0.51 0.20+0.57 116%1.00 0.13+0.42 1.28+0.81
Normal 0.83+0.64 0.69+0.91 0.76+0.49 015+0.46 1.06+£0.95 0.08+0.36 1.33+0.86
Overweight 0.72+0.70 0.66+0.81 0.90+0.62 0.14+0.35 114+0.74 0.07£0.26 1.45+£0.95
Obesity 0.78+0.67 0.78+0.97 0.67+0.50 0.00+0.00 0.78+0.67 0.66+1.00 1.44+0.88
1.90 0.31 1.452 1.00 0.88 7.7 041
p 0129 0.820 0.226 0.392 0.450 0.000 0.748
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RESUMO

OBJETIVO: O objetivo do estudo era investigar a prevaléncia de sobrepeso e obesidade e sua relagdo com a qualidade do sono em estu-
dantes universitdrios da provincia de Anhui, China.

METODOLOGIA: Um estudo transversal foi realizado na China com 1328 participantes. A prevaléncia de baixo peso e obesidade em
estudantes universitdrios foi estimada com base nas referéncias do Grupo de Trabalho sobre Obesidade da China. A qualidade do sono
foi avaliada utilizando o padrdo PSQI (Pittsburgh Sleep Quality Index).

RESULTADOS: O estudo incluiu 470 homens e 858 mulheres, todos estudantes universitdrios de Anhui; 4,4% das mulheres e 17,7% dos
homens foram classificados com sobrepeso ou obesidade. A prevaléncia da obesidade em homens foi significativamente maior do que
em mulheres, e a prevaléncia da obesidade nos tltimos anos foi maior do que em outras categorias (P < 0, 05). Em geral, a pontuagdo
média de qualidade do sono foi 4,91 * 2,67, 36,5% dos homens e 39, 1% das mulheres tiveram uma qualidade de sono ruim (PSQI
> 5). Considerando os sete componentes da qualidade do sono, a duragdo do sono e o uso de medicacdo para dormir apresentaram
diferengas significativas entre estudantes homens e mulheres de anos diferentes (P < 0,05). Uma clara correlagdo foi encontrada entre
a qualidade do sono e o Indice de Massa corporal (IMC) (P < 0.0000) em mulheres que usavam drogas hipnéticas.

CONCLUSAO: Este estudo sugere que a qualidade do sono das mulheres estd provavelmente associada com o IMC. Os universitdrios
sdo um grupo especial de jovens adultos, por isso é importante para estudar a causa da sua md qualidade do sono e sua relagdo com
o IMC, para que seja possivel melhorar a satide dos estudantes universitdrios.

PALAVRAS - CHAVE: IMC, a qualidade do sono; estudantes universitdrios
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