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The association between sedentary behavior
and obstructive sleep apnea: a cross-sectional
study from the NHANES (2007-2008 to 2015-
2020)
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Abstract

Background Sedentary behavior (SB) may contribute to obesity and lower extremity fluid retention, which may
favor the development of obstructive sleep apnea (OSA). However, linking sedentary behavior to OSA is unclear. The
purpose of this study was to determine if there is an association between SB and OSA.

Methods Three typical questions in the NHANES questionnaire(@The frequency of feeling excessively sleepy per
month. @The frequency of gasping, snorting or stopping breathing per week. @The frequency of snoring per week.)
have been used for the assessment of OSA. A physical activity questionnaire(On a typical day, the amount of time
you spend sitting or reclining.) was used to assess SB. This secondary analysis included National Health and Nutrition
Examination Survey (NHANES) participants (unweighted =20,115). Weighted sample and multiple logistic regression
complex sample analysis techniques were used in this study.

Results After adjustment for confounders, participants with SB(>8 h/d) had a higher risk of OSA compared to
SB(<4 h/d). Stratified analysis by gender showed that there was no significant association of SB and OSA in men.
However, in women, with SB(< 4 h/d) as the reference, participants with(>4 h/d) had an increased risk of OSA. By age-
stratified analysis, the association of SB with OSA was stronger among older participants.

Conclusion Analysis in this study showed a positive association between SB and OSA, more pronounced in women
and participants older than 60 years old.
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Introduction

Obstructive sleep apnea (OSA) is a condition in which the
upper airway repeatedly collapses or completely blocks
during sleep. The manifestations of OSA are character-
ized by a lack of specificity and include snoring, arousals,
apneas, and excessive daytime sleepiness [1]. Previous
studies have highlighted that OSA usually occurs in the
context of multiple comorbidities, including obesity, high
blood pressure(HBP), dyslipidemia, diabetes, etc [2].
In addition, OSA is also related to psychological stress
[3]. Worldwide, 1 billion people aged 30 to 69 years old
maybe diagnosed the disease in the world, according to
Benjafield AV et al [4]. Approximately 425 million people
are believed to have moderate to severe OSA, which is
generally recommended for treatment [4]. OSA is gener-
ally not well understood in developing countries, diag-
nostic and therapeutic modalities are unavailable or not
modified for resource-limited settings [5]. Approximately
$12.4 billion was spent in the United States in 2015 to
diagnose and treat OSA [6]. Studies have shown that the
prevalence of OSA has exceeded 50% in Germany, Japan,
and Poland [7].The high prevalence of OSA in China,
despite a low prevalence of obesity, suggests that cranio-
facial and other phenotypic abnormalities may contribute
to this phenomenon [8].
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Fig. 1 Flow chart of the study design and participants excluded from the
study
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Significant neurocognitive and cardiovascular sequelae
are also associated with OSA [9]. Sedentary behav-
ior (SB), defined as reclining or sitting and low energy
activities such as computer use, driving, screen time and
reading [10], plays a major role in developing Cardiovas-
cular disease(CVD) [11]. Previous epidemiologic studies
have shown conflicting results regarding the association
between SB and OSA, with some studies suggesting a
positive association [12-14], others finding no associa-
tion. Saurabh S Thosar et al. argued that shorter sleep
was predictive of more time spent sitting during the next
day in healthy middle-aged adults, but not in sleep apnea
patients [15]. However, previous studies had a relatively
small sample sizes or inadequate adjustment for impor-
tant confounders (Physical Activity(PA), Body Mass
Index(BMI), Sleep Duration etc.). In addition, as far as
we know, there is little evidence to suggest an association.
Therefore, in this study, the purpose was to investigate
the association of SB with OSA by large, representative
population from NHANES.

Materials and methods

Data source

This cross-sectional research employs the publicly acces-
sible NHANES dataset, without the necessity for further
ethical review committee approvals (https://wwwn.cdc.
gov/nchs/nhanes/Default.aspx).

Population of the study

The data analyzed in this study were designed to assess
the health and nutritional status of adults and children in
the United States from the National Health and Nutrition
Examination Survey (NHANES). Since 1999, data have
been collected in 2-year cycles by the National Center for
Health Statistics (NCHS). The NHANES information col-
lection and methodology have been detailedly elaborated
on the website(http://www.cdc.gov/nchs/nhanes.htm),
which is accessible [16].

Data from 4 cycles (2007-2008. 2015-2020) with a
total of 35,680 subjects were analyzed. There were 14,320
participants with missing OSA data that were excluded in
this study. Additionally, 633 participants were excluded.
These participants had incomplete data on SB. Fur-
ther, We excluded participants younger than 18 years
old(n=612), The final sample analyzed in this study was
20,115, all of whom were 18 years of age or older. The
flow chart for population screening is as follows. (Fig. 1).

Obstructive sleep apnea (OSA)

Obstructive sleep apnea (OSA), according to previous
report, was defined as participants answering “yes” to at
least one of the following three NHANES dichotomous
questions [17]: @Feeling excessively sleepy during the day
16-30 times per month despite sleeping approximately
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7 or more hours per night on weekdays or work nights;
®@Gasping, snorting or stopping breathing 3 or more
nights per week; ®Snoring 3 or more nights per week.

Sedentary behavior (SB)

The assessment of sedentary behavior in NHANES was a
self-report question. The question the participants heard
was that how much time do you usually spend sitting or
reclining on a typical day? Specifically, in 2007—-2008 sur-
vey cycle, the above question only included sitting time
per day. For the 2015-2016, 2017-2020 survey cycles, the
above question included daily sitting and reclining time.
Behaviors that accompany SB include: getting to and
from places, at home, sitting at school, or with friends,
including time spent sitting at a desk, reading, travel-
ing in a car or bus, playing cards, watching television, or
using a computer. It doesn’t account for time spent sleep-
ing. Self-reported sitting or reclining time was catego-
rized as four levels of <4 h/d, 4 to <6 h/d, 6 to 8 h/d, and
>8 h/d [18].

Assessment of other covariates

On the basis of clinical judgment and previous research
[16], the following covariates were included: age (year),
sex (male/female), race/ethnicity (non-Hispanic black,
Mexican American, non-Hispanic white, other race/
ethnicity), education level (less than high school, high
school, college or more), marital status (never married,
married/cohabiting, widowed/separated/divorced), pov-
erty income ratio (PIR). BMI (the measured weight in
kilograms is divided by the measured height in meters
squared) was divided into four groups (<25.0, 25.0-<30.0,
30.0-<40.0, >40.0), and BMI>40 kg/m?* was considered
morbid obesity [19, 20]. Smoking status was categorized
as never smoker (smoked<100 cigarettes in lifetime),
former smoker (smoked>100 cigarettes but currently
quit smoking), current smoker (smoked>100 cigarettes
and currently smoking) [21]. According to past research
[22], we defined moderate drinking as 14 or fewer drinks/
week for men or 7 or fewer drinks/week for women or
5 or fewer drinks/day on any single day in the past year
for bothr men and women. Similarily, we defined heavy
drinking as more than 14 drinks/week for men or more
than 7 drinks/week for women or 5 or more drinks/day
on any single day at least once in the past year for either
men or women [22]. Physical activity was categorized as
vigorous/moderate activity (more than 150 min/week of
moderate-intensity aerobic activity or 75 min/week of
vigorous-intensity aerobic activity or an equivalent com-
bination of moderate and vigorous activity [23]. Sleep
duration was categorized as inadequate(<7 h/d), recom-
mended(7-9 h/d), excessive sleep duration(>9 h/d) [22].
High blood pressure(HBP) and diabetes are also included
in the study as covariates. Based on recent research [24],
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HBP was either determined by blood pressure measured
in NHANES (=130 mm Hg (systolic) or 280 mm Hg (dia-
stolic)) or self-reported by participants who were diag-
nosed by a healthcare professional. A history of diabetes
was self-reported by participants who were diagnosed
by a healthcare professional or determined by reviewing
prescriptions for medications used to treat diabetes.

Statistical analysis

Both descriptive and regression analyses using weighted
samples were conducted in this study. Descriptive analy-
sis expressed categorical variables as weighted percent-
ages (%) with 95% confidence intervals. To calculate the
percentages of categorical variables between the groups
with and without OSA, weighted chi-squared tests were
performed. Odds ratios (ORs) and 95% confidence inter-
vals (CIs) were calculated for associations between sed-
entary behavior (SB) and obstructive sleep apnea (OSA)
by constructing three multivariable logistic regression
models. In model I, no covariates were adjusted. In model
II, age, sex, and race/ethnicity were adjusted. In model
111, age, sex, race/ethnicity, HBP, diabetes, PA, smoking,
drinking, sleep duration, BMI, PIR, education level, and
marital status were adjusted. Sedentary behavior was cat-
egorized into four levels, and the lowest level was used as
the reference. Subgroup analyses stratified by sex and age
were also performed. We conducted all analyses in Stata
version 16.0 and Empowerstats version 2.0. To account
for the sampling design, sample interview weights were
applied. P value<0.05 is statistically significant.

Result

Participants’ baseline characteristics

Overall, 20,115 participants were eligible for final analy-
sis, and the weighted population was 165,457,386. The
individual characteristics of the subjects with and with-
out OSA are shown in Table 1. Of the 20,115 participants
analyzed, 10,651 individuals were included in the OSA
group and the weighted prevalence was 52.95%. 42.30%
of the participants were younger than 44 years and
50.75% were female. In both OSA and non-OSA groups,
sex, age, race, education level, marital status, PIR, alcohol
consumption, BMI, high blood pressure(HBP), diabetes,
PA, SB, sleep duration and smoking were significantly dif-
ferent. Those diagnosed with OSA, according to Table 1,
were more likely to be male, be non-hispanic white, have
a college degree or higher, be married or living with a
partner, have obesity, have a diagnosis of HBP or dia-
betes, engage in moderate to vigorous physical activity,
sleep for 7-9 h per day, and be nonsmokers. Among all
populations with OSA, men and women differ in BMI,
history of diabetes, drinking habits, marital status, physi-
cal activity, poverty income ratio(PIR), race, sleep dura-
tion, and smoking habits (Table S1).
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Table 1 Baseline Participant Characteristics(N=20,115)

Obstructive Sleep Apnea(OSA)

Characteristics Total(N=20,115) No (N=9,464) Yes(N=10,651) P-value
Sex <0.001
Male 9906 (49.25%) 4241 (44.81%) 5665 (53.19%)
Female 10,209 (50.75%) 5223 (55.19%) 4986 (46.81%)
Age <0.001
<44 8508 (42.30%) 4743 (50.12%) 3765 (35.35%)
[44,60) 5059 (25.15%) 1974 (20.86%) 3085 (28.96%)
>60 6548 (32.55%) 2747 (29.02%) 3801 (35.69%)
Race/Ethnicity 0.007
Non-Hispanic white 7442 (37.00%) 3515 (37.14%) 3927 (36.87%)
Non-Hispanic black 4676 (23.25%) 2226 (23.52%) 2450 (23.00%)
Mexican American 3003 (14.93%) 1327 (14.02%) 1676 (15.74%)
Other Race/Ethnicity 4994 (24.83%) 2396 (25.32%) 2598 (24.39%)
Education Level <0.001
Below high school 4435 (22.05%) 1846 (19.51%) 2589 (24.31%)
High school 4487 (22.31%) 1975 (20.87%) 2512 (23.59%)
College or above 10,202 (50.72%) 4965 (52.46%) 5237 (49.17%)
Marital Status <0.001
Never married 3453 (17.17%) 1958 (20.69%) 1495 (14.04%)
Married/Living with partner 11,671 (58.02%) 5062 (53.49%) 6609 (62.05%)
Widowed/Divorced/Separated 4003 (19.90%) 1768 (18.68%) 2235 (20.98%)
PIR 0.009
<1 3687 (18.33%) 1768 (18.68%) 1919 (18.02%)
[1,3) 7641 (37.99%) 3480 (36.77%) 4161 (39.07%)
>3 6386 (31.75%) 3052 (32.25%) 3334 (31.30%)
Alcohol Drinkers <0.001
Non-drinkers 2403 (11.95%) 1295 (13.68%) 1108 (10.40%)
Moderate alcohol use 7670 (38.13%) 3507 (37.06%) 4163 (39.09%)
Heavy alcohol use 7220 (35.89%) 3186 (33.66%) 4034 (37.87%)
BMI <0.001
<25 5282 (26.26%) 3352 (35.42%) 1930 (18.12%)
[25,30) 6022 (29.94%) 2853 (30.15%) 3169 (29.75%)
[30,40) 5880 (29.23%) 2134 (22.55%) 3746 (35.17%)
>40 1520 (7.56%) 402 (4.25%) 1118 (10.50%)
HBP <0.001
No 8233 (40.93%) 4575 (48.34%) 3658 (34.34%)
Yes 10,312 (51.27%) 3991 (42.17%) 6321 (59.35%)
Diabetes <0.001
No 1425 (7.08%) 566 (5.98%) 859 (8.07%)
Yes 2907 (14.45%) 989 (10.45%) 1918 (18.01%)
PA <0.001
Light 4083 (20.30%) 2058 (21.75%) 2025 (19.01%)
Moderate to vigorous 5211 (25.91%) 2744 (28.99%) 2467 (23.16%)
SB <0.001
<4 h/d 6122 (30.44%) 2984 (31.53%) 3138 (29.46%)
4to<6 h/d 5039 (25.05%) 2395 (25.31%) 2644 (24.82%)
6to 8 h/d 5320 (26.45%) 2494 (26.35%) 2826 (26.53%)
>8 h/d 3634 (18.07%) 1591 (16.81%) 2043 (19.18%)
Sleep duration <0.001
<7h 5626 (27.97%) 2249 (23.76%) 3377 (31.71%)
[7,9] 12,409 (61.69%) 6158 (65.07%) 6251 (58.69%)
>9h 1987 (9.88%) 1020 (10.78%) 967 (9.08%)

Smokers <0.001
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Table 1 (continued)

Obstructive Sleep Apnea(OSA)
Characteristics Total(N=20,115) No (N=9,464) Yes(N=10,651) P-value

Never smoker
Former smoker
Current smoker

11,533 (57.34%)
4552 (22.63%)
3738 (18.58%)

5933 (62.69%)
1816 (19.19%)
1527 (16.14%)

5600 (52.58%)
2736 (25.69%)
2211 (20.76%)

Values are expressed as N(%) for categorical variables. P-value was calculated using the weighted chi-squared test for categorical variables
PIR=Poverty In Ratio; BMI=Body Mass Index; HBP=High Blood Pressure; SB=Sedentary Behavior; PA=Physical Activity

Numbers that do not add up to 100% are attributable to missing data

Table 2 The association between Sedentary Behavior and OSA

Model |
OR(95%Cl)p-value

Model Il
OR(95%Cl)p-value

Model llI
OR(95%Cl)p-value

Sedentary Behavior(hours/day)

Oto<4 reference reference reference
4t0<6 1.05 (0.97,1.13) 0.202 1.06 (0.99, 1.15) 0.112 1.07 (0.99, 1.16) 0.097
6to8 1.08 (1.00, 1.16) 0.047 1.09(1.01,1.18) 0.019 1.08 (0.99, 1.16) 0.077
>8 1.22(1.12,1.33)<0.001 1.27(1.17,1.38)<0.001 1.22(1.12,1.34)<0.001
P for trend <0.001 <0.001 <0.001
OR, Odds Ratio; Cl, Confidence Intervals; OSA, Obstructive Sleep Apnea.
Table 3 The association between Sedentary Behavior and OSA by gender
Model | Model Il Model llI

OR(95%Cl)p-value

OR(95%Cl)p-value OR(95%Cl)p-value

Stratified by gender

reference reference

0.96 (0.86, 1.07) 0470
1.03(0.92,1.15) 0610
1.12(0.99, 1.26) 0.068

0.95 (0.85, 1.06) 0.370
1.01(0.90, 1.14) 0.842
1.08 (0.95, 1.23) 0.262

Men(n=9906)
SBOto<4 reference
SB4to<6 0.95 (0.85, 1.06) 0.352
SB6to8 1.02 (0.92,1.13) 0.741
SB>8 1.10(0.98, 1.24) 0.108
Women(n=10,209)
SBOto<4 reference
SB4to<6 1.15 (1.04, 1.28) 0.009
SB61to 8 1.14(1.03,1.26) 0.013

SB>8 1.35(1.20,1.52)<0.001

reference

1.17 (1.05, 1.32) 0.005
1.12(1.00, 1.25) 0.054
1.35(1.19,1.54) <0.001

reference

1.17 (1.05, 1.30) 0.005
1.15(1.04, 1.28) 0.009
142 (1.26,1.60)<0.001

OR, Odds Ratio; Cl, Confidence Intervals; OSA, Obstructive Sleep Apnea

The model was not adjusted for the stratification variable itself in the subgroup analysis by sex

Effects of SB on OSA

Three sets of weighted logistic regression models were
constructed. The relationship between sedentary behav-
ior and OSA is shown in Table 2(Table 2). In model
I, with SB<4 h/d as a reference, participants with SB 6
to 8 h/d had a high risk of OSA(OR=1.08,95%CI(1.00-
1.16),P=0.047), and participants with SB>8 h/d had a
higher risk of OSA(OR=1.22,95%CI(1.12-1.33),p<0.001).
However, this association was not significant in par-
ticipants with SB 4 to <6 h/d(OR=1.05,95%CI(0.97—
1.13),P=0.202). Furthermore, the trends remained the
same after adjustment for age, sex, and race (model II).
When further adjusted for education level, physical activ-
ity, smoking status, BMI, PIR, HBP, diabetes, drinking
status, marital status, and sleep duration (model III),
the OR for participants with SB>8 h/d was 1.22 and

95%CI(1.12-1.34)(P<0.001). Prolonged sedentary behav-
ior had a positive association with OSA.

We also analyzed the associations of sedentary
behavior with OSA by gender(Table 3). However, the
association was not significant in men(”>0.05) when
stratified by gender. Consistent with the overall analy-
sis, among women, with SB <4 h/d as the reference,
participants with SB 4 to <6 h/d had a high risk of
OSA(OR=1.17,95%CI(1.05, 1.32),p=0.005), participants
with 6 to 8 h/d(OR=1.12,95%CI(1.00, 1.25),p=0.054),
and participants with SB>8 h/d(OR=1.35,95%CI(1.19,
1.54),p<0.001) in model III. Association of sedentary
behavior with OSA varied by gender. Among those who
were sedentary for >4 h/d, female gender was signifi-
cantly associated with higher OSA risk. Sitting or reclin-
ing for 24 h/d is a risk factor for OSA in women.
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The associations of sedentary behavior with OSA
were also analyzed by age(Table 4). In people aged
<44 years, after adjusting for all confounding factors,
the risk of OSA was higher in participants with SB
>8 h/d(OR=1.22,95%CI(1.06, 1.41),p=0.006). Similarly,
among people aged 44 to <60years, the risk of OSA was
higher in participants with SB>8 h/d(OR=1.26,95%CI(1.
07, 1.49),p=0.006) after adjusting for part of confounding
factors. In people older than 60 years, after adjusting for
all confounding factors, the risk of OSA was 1.22 times
higher for SB 4 to <6 h/d, 1.16 times higher for SB 6 to
8 h/d and 1.39 times higher for SB>8 h/d, with sedentary
participation<4 h/d as the reference. In addition, for the
larger grade group, only a shorter amount of sedentary
behavior was needed to increase the risk for OSA.

Discussion
We aimed to investigate the association of sedentary
behavior with OSA, and the results showed that seden-
tary behavior may be associated with OSA. Furthermore,
after adjusting for important confounders, participants in
the group with SB (>8 h/d) had a 1.22 times higher risk
of OSA than others with SB (<4 h/d). This finding is in
agreement with previous studies [12—14]. Although some
studies have suggested that SB and OSA are not linked
[25], we believe that the reason for this difference may be
due to different screening tools. Interestingly, sitting for
<8 h/d has no significant effect on OSA, whereas sitting
for >8 h/d increases the risk of OSA over time, which
was not observed in the previous study.

Rostral fluid shift plays critical role in OSA and central
sleep apnea(CSA) progression [26]. When you lie in bed
during the night, body fluid flows to the neck, increasing
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the resistance of the upper airway and causing the upper
airway to collapse, exacerbating OSA [27]. In the popu-
lation, the severity of OSA is related to posture in 50%
of patients [28]. We followed the established definition of
SB in this study [10] and in addition to contributing to
obesity, excessive sitting during the day can lead to fluid
retention in the lower body, especially in the legs [29]. we
consider that the underlying mechanism of SB associ-
ated with OSA is that SB cause fluid accumulation in the
lower limbs, which promotes the development of OSA
during sleep due to rostral fluid shift. This finding aligns
with previous research, which demonstrates that dimin-
ishing fluid accumulation is attainable through either
a decrease in sedentary behavior or an enhancement in
physical activity. Such changes have been shown to lower
the risk of developing OSA [30, 31].

More importantly, there was another notable finding
in our study. After stratifying by gender, we found that
the association between sedentary behavior and OSA
differed by gender. Being female was significantly asso-
ciated with a higher risk of OSA. Again, we confirmed a
prospective study with similar findings [14]. Our study
supports that OSA is more common in men [32], while
the results of this study also suggest that the association
of sedentary behavior with OSA is more pronounced in
women. With regard to the latter, the reason for this dif-
ference may be the higher estrogen levels in women and
warrants further investigation. Examining the correlation
between sedentary behavior (SB) and obstructive sleep
apnea (OSA) across different age groups revealed an
escalated association strength between SB and OSA with
advancing age. Among older participants, even shorter
daily durations of sedentary behavior amplified the risk

Table 4 The association between Sedentary Behavior and OSA by age

Model |
OR(95%Cl)p-value

Model Il Model llI
OR(95%Cl)p-value OR(95%Cl)p-value

Stratified by age
Age<44(n=8508)

reference reference

SBOto<4 reference

SB4to<6 0.91(0.81, 1.02) 0.095

SB61to8 0.96 (0.86, 1.08) 0.475

SB>8 1.15(1.01, 1.30) 0.031
Age[44,60)(n=5059)

SBOto<4 reference

SB4to<6 1.15(0.99, 1.34) 0.068

SB6to8 1.17 (1.01, 1.36) 0.037

SB>8 1.22(1.04,1.44) 0.017
Age =60(n=6548)

SBOto<4 reference

SB4to<6 1.17(1.02, 1.33) 0.021

SB6to8 1.14 (1.00, 1.30) 0.048

SB>8 1.35(1.16, 1.57) <0.001

0.91(0.81,1.02) 0.103
0.97 (0.87,1.09) 0.666
1.18(1.04,1.34) 0.010

reference

1.17(1.00, 1.36) 0.051
1.20(1.03, 1.39) 0.022
1.26 (1.07, 1.49) 0.006

reference

1.25(1.10, 1.44) 0.001
1.26 (1.10, 1.43) <0.001
1.51(1.29,1.77) <0.001

0.95(0.83,1.07) 0.379
1.04 (0.92, 1.18) 0.555
1.22 (1.06, 1.41) 0.006

reference

1.13(0.96,1.33) 0.151
1.13(0.96, 1.33) 0.139
1.19(0.99, 1.43) 0.058

reference

1.22 (1.06, 1.40) 0.005
1.16 (1.02, 1.34) 0.030
1.39(1.18,1.63)<0.001

OR, Odds Ratio; Cl, Confidence Intervals; OSA, Obstructive Sleep Apnea

The model was not adjusted for the stratification variable itself in the subgroup analysis by age
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of developing OSA. While previous research has dem-
onstrated that OSA prevalence rises with age and BMI,
further investigation is required to thoroughly explore
the nuances of age-related disparities in the relationship
between SB and OSA [33]..

There are several strengths in our study. We used the
large, representative NHANES population. In addition,
the study adjusted for potential social demographic and
lifestyle confounders to obtain more robust results. Fur-
thermore, we use weighted sample analyses to exam-
ine the association. On this basis, the results were more
generalizable. At the same time, several limitations
should be noted when interpreting this article. First,
we diagnose OSA on the basis of some typical symp-
toms found in NHANES questionnaire, such as daytime
sleepiness, apnea, snoring, etc. And recall or self-report
bias becomes a limitation with the use of questionnaires
to collect information, which also does not adequately
account for the psychological characteristics of the par-
ticipants, but using the NHANES database, there have
been several studies of OSA [34]. Second, the associa-
tions varied by sex and the interpretation of these find-
ings is unclear and requires further study. Third, We
cannot establish causality on the basis of this cross-sec-
tional study, and intervention studies are needed for fur-
ther confirmation. In this study, the prevalence of OSA
in Americans aged 18 years and older is 52.95%, which
is much higher than the worldwide OSA prevalent [35].
Different screening tools for OSA may be the cause of
this phenomenon, but it still underscores the importance
of preventing OSA. Although this study did not establish
a causal link between SB and OSA, its substantial contri-
bution lies in affirming the association between SB and
OSA. This lays a foundation for guiding future research
in this area.

Sedentary behavior can be subdivided into several
types. Leisure Sedentary Behavior(LSB) usually refers to
sedentary television watching, computer use, etc., that
is characterized by an energy expenditure of less than
1.5 metabolic equivalents in a sitting or reclinging posi-
tion [36]. Work-related sedentary behavior may lead to
increased morbidity and mortality of cardiovascular dis-
ease, obesity and other diseases [37]. Based on the mental
activity involved in sedentary behavior, it can be divided
into mental active sedentary behavior characterized by
mental demands (office work, reading, problem solving)
and mental passive sedentary behavior (watching televi-
sion) [38]. Sedentary behavior may be associated with
increased risk for OSA, but it is uncertain whether all
types of sedentary behavior have equal adverse effects.
Therefore, future research can further explore and
improve the effects of different types of sedentary behav-
iors on the prevalence of OSA, so as to promote the
development and progress in related fields.
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Conclusion

In conclusion, our study demonstrated a positive associa-
tion of SB with OSA after adjustment for anthropometric
and clinical potential confounders. Furthermore, the pos-
itive effect of SB on OSA was more significant in women.
Because the cross-sectional study could not prove cau-
sality, to explore the mechanisms underlying the posi-
tive association between SB and OSA, further studies are
needed.
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