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Abstract

This study aimed to explore the relationship between sedentary time and asthma prevalence
and to examine the relationship between physical activity, sedentary behavior, and asthma
symptom improvement among individuals with a history of asthma. As a cross-sectional study,
the associations observed do not imply causation. Utilizing data from five survey cycles (2009-
2018), the study analyzed sedentary time and physical activity frequency using multivariate
logistic regression and generalized additive models. Subgroup analyses and interaction tests
evaluated demographic influences on the relationship between sedentary behavior and asthma.
Results indicated that extended sedentary behavior was significantly associated with a higher
likelihood of asthma, with individuals sitting more than 8 hours daily having 35% greater odds
of having asthma. Reduced sedentary time and moderate physical activity may be associated
with a lower likelihood of reporting current asthma, with a significant reduction observed when

moderate activity occurred <2 times per week.
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Introduction

Asthma is a chronic respiratory condition marked by airway inflammation and hyperreactivity,
causing repeated episodes of wheezing, breathlessness, chest tightness, and coughing [1].
Currently, there are approximately 300 million people with asthma worldwide, with an asthma
prevalence rate of about 10% in children and adolescents, and 6-7% in adults [2]. The
management of asthma mainly depends on inhaled corticosteroids and bronchodilators to
control symptoms and prevent acute attacks [3,4]. Asthma pathogenesis is influenced by
genetic predisposition, environmental factors, and immune system function. Ongoing research
into these mechanisms has consistently led to new targeted therapies [5,6]. Despite the diverse
treatment options, asthma is still associated with the significant health burden and the decline
in quality of life [2,7,8].

Sedentary behavior refers to any stationary posture while awake, such as sitting, reclining, or
lying down, with energy expenditure below 1.5 metabolic equivalents (METs) [9,10].
Sedentary behavior affects fat metabolism and blood lipid levels, leading to atherosclerosis,
cardiovascular diseases, chronic low-grade inflammation, and increased cancer risk [11-14].
Given these health risks, managing sedentary behavior has become a significant public health
concern [15]. For instance, the World Health Organization advises reducing sedentary time
and incorporating standing activities during sedentary periods to reduce the health risks
associated with prolonged inactivity. Physical activity refers to any skeletal muscle-induced
movement that increases energy expenditure beyond resting levels [16]. Lack of physical
activity is considered a risk factor for various chronic diseases and health problems, such as
type 2 diabetes, coronary heart disease, and hypertension [17].

Existing studies indicate that sedentary behavior and physical activity are associated with
asthma. For example, in a survey of participants in the UK Biobank, Cao et al. found that
sedentary individuals had a higher risk of various chronic diseases, including asthma [18]. Lack
of Exercise is common in asthma and is regarded as the significant modifiable risk factor
leading to adverse clinical outcomes [19]. Increasing physical activity in the clinical asthma
control can significantly improve symptoms in asthma patients, and regular activity may serve
as the potential non-pharmacological treatment for adult asthma patients [20]. While prior
research has linked sedentary behavior to various chronic diseases, including asthma, the
specific focus on asthma has been limited, restricting the applicability of these findings for

asthma management. Furthermore, limited research exists on how sedentary behavior and



physical activities affect asthma symptom improvement in patients with a history of asthma,
often involving small sample sizes. Previous research has also not specified an optimal
frequency of physical activity that could reduce the recurrence of asthma symptoms in those
with a history of the disease.

Therefore, this study aims to conduct a large-sample cross-sectional analysis based on the
National Health and Nutrition Examination Survey (NHANES) to achieve two primary
objectives: (1) to examine the association between sedentary behavior and asthma prevalence
in the general population; and (2) to further explore the associations of both sedentary behavior
and physical activity with reporting current asthma among individuals with a history of asthma.
This cross-sectional study aims to contribute more comprehensive and specific insights into

the associations between lifestyle factors and asthma.

Materials and Methods

Data sources and study population

The National Center for Health Statistics (NCHS) conducts NHANES, a large-scale cross-
sectional study, to objectively assess the nutritional and health status of the US population [21].
A stratified, multistage probability cluster sampling method was employed to recruit a
representative sample of the entire US population. All participants provided consent for their
data to be used in research, and the NHANES study protocols received approval from the
National Health Examination Center's research ethics review board [22].

The research analyzed data from five NHANES survey cycles spanning 2009 to 2018, with
each participant assessed only once per cycle as part of the cross-sectional design. Given the
cross-sectional nature of NHANES, all associations identified in this study are observational
and do not imply causation. Initially, a total of 49,693 individuals were enrolled. The final
analysis comprised 33,920 participants after excluding individuals under 12 years of age
(N=14,304) and those with incomplete sedentary (N=1,356) or asthma data (N=133) (Figure
1).

Exposure and outcome definitions
In this study, the exposure variables are defined as the sedentary time and physical activity of
the participants. All data were sourced from the NHANES physical activity questionnaire. The

questionnaire inquires, 'How much time do you or does the specified person typically spend



sitting each day?' and records sedentary time in minutes, with values in multiples of 60. This
study analyzed sedentary time by converting it into hours and classifying it into four categories:
less than 4 hours, 4 to 6 hours, 6 to 8 hours, and more than 8 hours, following previous research
[23,24]. This classification aids in differentiating the potential asthma impacts associated with
varying sedentary levels, enhancing the analysis of the relationship between sedentary
behavior and asthma outcomes. The questionnaire inquires if participants partake in high-
intensity exercises, like running or basketball, that notably elevate breathing or heart rate for a
minimum of 10 minutes. It also inquires if they participate in moderate-intensity activities, like
brisk walking, cycling, swimming, or golf, that elevate breathing or heart rate for a minimum
of 10 minutes.

The study included two outcome variables derived from participants’ responses in the Medical
Conditions Questionnaire of NHANES. The first outcome was the population-level current
asthma classification, and the second was whether participants reported having current asthma
(among those with a prior asthma diagnosis). Participants were initially asked if a healthcare
professional had ever diagnosed them with asthma. If the answer was yes, they were further
asked, 'Do you/Does SP still have asthma?' Based on these responses, two grouping strategies
were applied. In the first strategy, participants were categorized into a current asthma group,
defined as those who had been diagnosed with asthma and still reported having asthma, and
a no current asthma group, which included individuals who had never been diagnosed with
asthma or had a prior diagnosis but no longer had asthma. This strategy was used to estimate
the overall prevalence of current asthma in the general population. In the second strategy,
which focused only on participants with a prior asthma diagnosis, those who reported still
having asthma were classified as the current asthma group, while those who reported no longer

having asthma were classified as the no current asthma group (with prior diagnosis).

Covariates

According to previous research, the potential covariates in this study that might influence the
association between sedentary behavior and asthma include demographic data, such as age
(years), gender (male/female), race, education level, and poverty income ratio (PIR). Additional
questionnaire data encompass smoking (categorized as never, current, past, or unknown), as
well as the presence of hypertension, diabetes, and coronary heart disease [25-28].

Additionally, examination data include body mass index (BMI). The specific measurement



methods for the covariates are publicly available at www.cdc.gov/nchs/nhanes/.

Statistical analysis

We followed the guidelines of the Centers for Disease Control and Prevention (CDC) for
statistical analysis. Kruskal-Wallis test was employed to analyze differences in continuous
variables across various sedentary time groups, while the chi-square test assessed differences
in categorical variables. Continuous variables are expressed as mean + standard deviation, and
categorical variables as percentages. Subsequently, multivariate logistic regression models
were used to investigate the association between sedentary time and asthma prevalence.
Model 1 was analyzed without adjusting for any covariates. Model 2 was adjusted for gender,
age, race, education level, and poverty income ratio. Model 3 built upon Model 2 by
additionally adjusting for health indicators (BMI, moderate and vigorous physical activities,
smoking status), and medical history (coronary heart disease). To further evaluate the
relationship between sedentary time and asthma prevalence, we used generalized additive
models (GAM) and smooth curve fitting. Furthermore, to examine the stability of the
association between sedentary time and asthma prevalence within different categorical
variables, we conducted subgroup analyses and interaction tests. In addition to the categorical
variables among the covariates, marital status, drinking status, and family history of asthma
were also included in the subgroup analyses. We also employed multivariate logistic regression
models to examine the associations of sedentary time and physical activity with reporting
current asthma among participants with a prior asthma diagnosis. To further examine the
association between moderate physical activity frequency and reporting current asthma, we
utilized generalized additive models and segmented regression. Specifically, segmented
regression was applied to fit distinct line segments to different intervals of physical activity
frequency. We compared the segmented regression model with a single-line model using a
log-likelihood ratio test to evaluate the existence of a threshold effect. For missing covariate
data, mean imputation was used for continuous variables and mode imputation was used for
categorical variables. Statistical analyses were conducted using Empower software (X&Y
Solutions, Inc., Boston, MA, USA) and R version 3.4.3 (The R Foundation). The significance

level was set at p < 0.05.



Results

Baseline characteristics of participants

This study enrolled a total of 33,920 individuals, with males comprising 48.83% and females
51.17%. The average age was 44.32 + 20.54 years, and the prevalence of asthma was 9.05%.
Participants were categorized into four groups according to their daily sedentary time: less than
4 hours, 4 to 6 hours, 6 to 8 hours, and more than 8 hours. The average age significantly
decreased with increasing sedentary time (p < 0.001), with the < 4 hours group having an
average age of 46.62 + 17.60 years and the > 8 hours group having the lowest average age of
39.88 + 21.66 years. Asthma prevalence significantly rose with increased sedentary time,
recorded at 7.04%, 8.74%, 9.38%, and 10.87% (p < 0.001).White blood cell count and
eosinophil percentage were consistent across sedentary time groups, whereas hemoglobin
levels differed significantly (p = 0.003).Statistically significant differences were observed in the
distribution of race/ethnicity, marital status, education level, poverty income ratio (PIR), BMI,
smoking, drinking, high-intensity activity, hypertension, coronary heart disease, and asthma

across the different groups (all p < 0.05). These results are presented in Table 1.

The association between sedentary time and asthma prevalence

Table 2 illustrates the association between sedentary behavior and the prevalence of asthma.
The findings indicate that extended sedentary periods are significantly associated with a higher
likelihood of asthma. A positive association between sedentary time and asthma prevalence
was observed in both unadjusted and adjusted models. To accurately assess the independent
association between sedentary time and asthma, we adjusted for participants' physical activity
levels in the fully adjusted model (Model 3) to minimize potential confounding from increased
sedentary time due to asthma. After full adjustment, participants with sedentary time over 8
hours had a 35% higher odds of having asthma (Model 3: OR = 1.35, 95% CI: 1.20-1.52, p <
0.001). Additionally, we employed generalized additive models and smooth curve fitting to
further explore the nonlinear relationship between sedentary time and asthma prevalence. As
shown in Supplementary Figure 1, a clear upward trend in asthma prevalence was observed

with increasing sedentary time.



Subgroup analysis

Our subgroup analysis results indicate that the association between sedentary time and
increased asthma prevalence is inconsistent (Supplementary Table 1). For subgroups stratified
by gender, PIR, drinking status, and diabetes, the significant association between sedentary
time and asthma prevalence was evident in each subgroup (all p < 0.05). Interaction tests
showed no significant differences across different strata, indicating no significant dependency
of this positive association on gender, race/ethnicity, BMI, smoking status, hypertension,

coronary heart disease, and hereditary asthma (all interactions p > 0.05).

The association between sedentary time and reporting current asthma among individuals with
a prior asthma diagnosis

Based on the known positive association between sedentary time and asthma prevalence, we
further explored whether sedentary time is associated with reporting current asthma among
individuals with a prior asthma diagnosis. Table 3 presents the association between sedentary
time and reporting current asthma. The results suggest that longer sedentary time is significantly
associated with a higher likelihood of reporting current asthma. After full adjustment,
participants with a history of asthma and sedentary time between 6 and 8 hours had 26%

higher odds of reporting current asthma (Model 3: OR = 1.26, 95% Cl: 1.07-1.50, p = 0.006).

The association between physical activity and reporting current asthma among individuals
with a prior asthma diagnosis

This study further explores the role of physical activity in relation to reporting current asthma
by analyzing its intensity and frequency. Table 4 and Supplementary Table 2 respectively
present the associations between moderate physical activities, vigorous physical activities, and
reporting current asthma among individuals with a prior asthma diagnosis. Our findings
suggest that engaging in moderate physical activities is associated with a lower likelihood of
reporting current asthma. In the fully adjusted model, patients engaging in moderate physical
activities had a 19% lower odds of reporting current asthma (Model 3: OR = 0.81, 95% ClI:
0.71-0.92, p < 0.001), whereas the association between vigorous physical activities and
reporting current asthma was not statistically significant after adjustment. To further explore
the relationship between moderate physical activities and reporting current asthma, we used

generalized additive models (Supplementary Figure 2) to analyze the weekly frequency of



activities and the likelihood of reporting current asthma. The plot suggested a potential
threshold effect, with a noticeable decline in asthma probability when frequency increased
from O to 2 times per week, followed by a plateau and then a slight increase. Based on this
pattern, we categorized activity frequency into three groups (<2, 2—4, and >4 times/week) for
further threshold effect analysis. Segmented linear regression (Supplementary Table 3) showed
that when the weekly frequency of activities was less than or equal to 2, an increase in
frequency was significantly associated with a decreased likelihood of reporting current asthma

(OR =0.87, p = 0.003).

Discussion

This cross-sectional study of 33,920 participants found a significant association between longer
sedentary time and increased asthma prevalence. Supplementary Figure 1 complements the
main findings by illustrating the continuous dose-response relationship between sedentary
time and asthma prevalence, providing visual support for the observed nonlinear association.
Subgroup and interaction analyses showed similar trends, though not all were statistically
significant. When the weekly frequency of moderate physical activities was less than or equal
to 2, a higher frequency was significantly associated with a lower likelihood of reporting
current asthma among individuals with a prior asthma diagnosis. This potential threshold effect
was initially observed in Supplementary Figure 2, which showed a decline in asthma
probability from 0 to 2 times per week.

Sedentary time was classified into four categories (<4 h, 4-6 h, 6-8 h, and >8 h per day) based
on thresholds commonly used in previous studies. Notably, a large harmonised meta-analysis
of over 1 million participants adopted the same four-category classification and identified a
curvilinear increase in mortality risk beyond 8 h/day of sitting [24]. The same classification
method has also been applied in studies on other respiratory outcomes, supporting its
relevance for evaluating sedentary behavior in asthma research [29]. To our knowledge, this is
the first study to systematically examine the associations of sedentary time and moderate
physical activity frequency with asthma prevalence and reporting current asthma using a
nationally representative sample. By incorporating total daily sedentary time and evaluating
physical activity based on frequency, our analysis better reflects the intensity of behavior.
Additionally, the inclusion of a broad age range and comprehensive demographic data

enhances the generalizability and relevance of our findings [18,30].



Although the mechanisms linking sedentary time and physical activities with asthma are
unclear, there is some evidence to support their association. Some studies suggest that
sedentary behavior may contribute to asthma through indirect pathways, such as promoting
central obesity and systemic inflammation, both of which are known to affect lung health [31-
33]. Sitting for less than 4 hours a day is a relatively healthy lifestyle habit for lung function
[34].In terms of physical activities, aerobic physical activity can reduce the levels of serum pro-
inflammatory cytokines and enhance the responsiveness of the immune system [35-37].
Secondly, exercise interventions increase plasma antioxidant capacity and circulating nitrate
levels while reducing the ratio of reduced glutathione to oxidized glutathione, thereby
reducing oxidative stress and improving asthma symptoms and lung function [38,39]. These
mechanisms collectively explain the complex impact of sedentary behavior and physical
activities on the immune response in asthma patients, highlighting the importance of reducing
sedentary time and engaging in moderate activities.

Risk factors for asthma include gender, race, smoking, and obesity [40]. In our stratified
analysis, the association between sedentary time and asthma prevalence was not observed in
Asian participants. This may be influenced by unmeasured factors such as cultural adaptability,
diet, and lifestyle, which should be considered in future research [41].

In the analysis of high-frequency moderate physical activity (>4 times/week), the regression
coefficient suggested a slight inverse association with reporting current asthma (OR = 0.964),
yet the adjusted means in Supplementary Figure 2 showed an upward trend. This apparent
inconsistency may be due to data variability and limited sample size in this subgroup, as
indicated by the wide confidence interval and non-significant p-value (p = 0.630) in the
threshold effect analysis (Supplementary Table 3). These results highlight the need for cautious
interpretation and further investigation.

As far as we are aware, this study represents the largest sample size to date examining the
association between sedentary time, physical activity, and reporting current asthma, which
strengthens the reliability of the study’s conclusions. Furthermore, previous studies have mostly
quantified physical activity through step counts. In contrast, we subdivided daily physical
activities and used the weekly frequency of activities as a quantitative indicator, helping to
more accurately assess the association between physical activities and reporting current
asthma. This study also has several limitations. First, due to the cross-sectional design, it can

only reveal associations between sedentary time, physical activity, and asthma outcomes,



without establishing causality. We must critically acknowledge the potential for reverse
causation, particularly in patients with more severe asthma symptoms who may reduce
physical activity and increase sedentary time due to their condition, rather than sedentary
behavior being the cause of symptom worsening. Second, each participant was assessed once,
and the use of data spanning 2009-2018 may introduce some heterogeneity due to gradual
changes in asthma diagnosis, environment, and lifestyle over time. Third, data on physical
activity, sedentary behavior, and asthma status were primarily obtained through self-reported
questionnaires, which may be subject to recall bias and misclassification. Although the
instrument used to assess physical activity is relatively fragile and may not capture detailed
activity patterns, it is generally regarded as acceptable for use in large-scale epidemiological
studies [42,43]. Lastly, the potential for confounding must be acknowledged when interpreting
the association between sedentary behavior and asthma. Although we adjusted for a number
of relevant covariates, residual confounding may persist due to unmeasured or imprecisely
measured factors. In addition, our study did not include information on maintenance therapy
for asthma, a questionnaire assessing respiratory symptom intensity, or lung function testing.
The absence of these indicators of clinical asthma control and severity limits our ability to
explore how sedentary behavior or physical activity may vary by asthma severity, and prevents

any firm conclusions from being drawn regarding their relationship.

Conclusions

In conclusion, our study indicates a significant positive association between sedentary time
and asthma prevalence, with participants who have longer sedentary time showing a higher
likelihood of having asthma. Additionally, we found that among individuals with a prior asthma
diagnosis, longer sedentary time was significantly associated with a higher likelihood of
reporting current asthma. Further analysis shows that moderate physical activities are positively
associated with a lower likelihood of reporting current asthma, particularly when the weekly
frequency is less than or equal to 2 times; an increase frequency was associated with a

significant reduction in this likelihood.
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Table 1. Baseline characteristics of participants by categories of sedentary time per day.

Characteristics Sedentary time/day(h) p
Overall <4 410<6 6108 >8

Number (n) 33,920 7,897 7,425 10,579 8,019

Age (year), mean + sd 44.32+20.54 46.62+17.60 47.10+£19.67 44.01+£21.68 39.88+21.66 <0.001*

White blood cell count 7.20+3.14 7.1542.07 7.25+5.28 7.1942.30 7.2242.16 0.206

(1000 cells/ul), mean + sd

Eosinophil percentage, mean =+ sd 2.87+2.01 2.84+2.10 2.86+2.14 2.85+2.07 2.90+2.06 0.254

Hemoglobin level, mean + sd 13.96x1.45 13.99+1.46 13.99+1.44 13.94+1.44 13.92+1.44 0.003*

Gender, n (%) 0.250

Male

16,56 (48.83%)

3,809 (48.23%)

3,679 (49.55%)

5,202 (49.17%)

3,872 (48.29%)

Female

17,358 (51.17%)

4,088 (51.77%)

3,746 (50.45%)

5,377 (50.83%)

4,147 (51.71%)

Race/ethnicity, n (%) <0.001*

Mexican American 5,344 (15.75%) 1,894 (23.98%) 1,133 (15.26%) 1,417 (13.39%) 900 (11.22%)

Other Hispanic 3,570 (10.52%) 1,161 (14.70%) 821 (11.06%) 956 (9.04%) 632 (7.88%)

Non-Hispanic White 12,64 (37.27%) 2,343 (29.67%) 2,849 (38.37%) 4,215 (39.84%) 3,236 (40.35%)

Non-Hispanic Black 7,468 (22.02%) 1,534 (19.43%) 1,584 (21.33%) 2,434 (23.01%) 1,916 (23.89%)

Other race 4,895 (14.43%) 965 (12.22%) 1,038 (13.98%) 1,557 (14.72%) 1,335 (16.65%)

Marital status, n (%) <0.001*
Minor 5,358 (15.80%) 443 (5.61%) 651 (8.77%) 2,069 (19.56%) 2,195 (27.37%)

Never married 5,389 (15.89%) 1,233 (15.61%) 1,258 (16.94%) 1,670 (15.79%) 1,228 (15.31%)

Married/with partner 16,771 (49.44%) 4,612 (58.40%) 4,073 (54.86%) 4,891 (46.23%) 3,195 (39.84%)
Divorced/separated/widowed 6,402 (18.87%) 1,609 (20.37%) 1,443 (19.43%) 1,949 (18.42%) 1,401 (17.47%)

Education level, n (%) <0.0071*
Minor 5,358 (15.80%) 443 (5.61%) 651 (8.77%) 2,069 (19.56%) 2,195 (27.37%)

Under high school 6,745 (19.89%) 2,563 (32.46%) 1,660 (22.36%) 1,743 (16.48%) 779 (9.71%)

High school or equivalent 6,384 (18.82%) 1,750 (22.16%) 1,656 (22.30%) 1,871 (17.69%) 1,107 (13.80%)

Above high school 15,433 (45.50%) 3,141 (39.77%) 3,458 (46.57%) 4,896 (46.28%) 3,938 (49.11%)

PIR, n (%) <0.001*
<1.3 10,585 (31.21%) 2,847 (36.05%) 2,332 (31.41%) 3,234 (30.57%) 2,172 (27.09%)

>=1.3,<3.5 14,742 (43.46%) 3,660 (46.35%) 3,357 (45.21%) 4,518 (42.71%) 3,207 (39.99%)

>=3.5 8,593 (25.33%) 1,390 (17.60%) 1,736 (23.38%) 2,827 (26.72%) 2,640 (32.92%)

BMI, n (%) <0.001*
<=20 2,655 (7.83%) 402 (5.09%) 445 (5.99%) 922 (8.72%) 886 (11.05%)

>20, <=25 8,646 (25.49%) 2,026 (25.66%) 1,845 (24.85%) 2,714 (25.65%) 2,061 (25.70%)

>25,<=30 11,421 (33.67%) 2,952 (37.38%) 2,692 (36.26%) 3,413 (32.26%) 2,364 (29.48%)




>30

11,198 (33.01%) |

2,517 (31.87%)

2,443 (32.90%)

3,530 (33.37%)

2,708 (33.77%)

Smoking, n (%) <0.001*
Never 16,997(50.11%) 4,503 (57.02%) 3,972 (53.49%) 5,047 (47.71%) 3,475 (43.33%)

Current 4,617(13.61%) 1,216 (15.40%) 1,120 (15.08%) 1,387 (13.11%) 894 (11.15%)

Former 6,716(19.80%) 1,556 (19.70%) 1,591 (21.43%) 2,089 (19.75%) 1,480 (18.46%)

Unkown 5,590(16.48%) 622 (7.88%) 742 (9.99%) 2,056 (19.43%) 2,170 (27.06%)

Drinking, n (%) <0.001*
Never 3,343(9.86%) 953 (12.07%) 721 (9.71%) 1,005 (9.50%) 664 (8.28%)

Current 14,628(43.12%) 3,319 (42.03%) 3,481 (46.88%) 4,530 (42.82%) 3,298 (41.13%)

Past 2,758(8.13%) 685 (8.67%) 639 (8.61%) 896 (8.47%) 538 (6.71%)

Unknown 13,191(38.89%) 2,940 (37.23%) 2,584 (34.80%) 4,148 (39.21%) 3,519 (43.88%)

Moderate physical activity(n/%) 0.169

No 19,841(58.49%) 4,671 (59.15%) 4,315 (58.11%) 6,233 (58.92%) 4,622 (57.64%)

Yes 14,079(41.51%) 3,226 (40.85%) 3,110 (41.89%) 4,346 (41.08%) 3,397 (42.36%)

Vigorous physical activity(n/%) <0.001*
No 24,503(72.24%) 6,057 (76.70%) 5,584 (75.21%) 7,513 (71.02%) 5,349 (66.70%)

Yes 9,417(27.76%) 1,840 (23.30%) 1,841 (24.79%) 3,066 (28.98%) 2,670 (33.30%)

Hypertension, n (%) <0.001*
No 23,393(68.97%) 5,559 (70.39%) 4,970 (66.94%) 7,141 (67.50%) 5,723 (71.37%)

Yes 10,527(31.03) 2,338 (29.61%) 2,455 (33.06%) 3,438 (32.50%) 2,296 (28.63%)

Diabetes, n (%) 0.110

No 30,063(88.63%) 6,982 (88.41%) 6,577 (88.58%) 9,338 (88.27%) 7,166 (89.36%)

Yes 3,857(11.37%) 915 (11.59%) 848 (11.42%) 1,241 (11.73%) 853 (10.64%)

Coronary heart disease, n (%) 0.002*
No 32,725(96.48%) 7,671 (97.14%) 7,144 (96.22%) 10,172 (96.15%) 7,738 (96.50%)

Yes 1,195(3.52%) 226 (2.86%) 281 (3.78%) 407 (3.85%) 281 (3.50%)

Asthma, n (%) <0.001*
No 30,851(90.95%) 7,341 (92.96%) 6,776 (91.26%) 9,587 (90.62%) 7,147 (89.13%)

Yes 3,069(9.05%) 556 (7.04%) 649 (8.74%) 992 (9.38%) 872 (10.87%)

Familial asthma, n (%) <0.001*
No 26,534 (78.23%) 6,347 (80.37%) 5,890 (79.33%) 8,284 (78.31%) 6,013 (74.98%)

Yes 7,386(21.77%) 1,550 (19.63%) 1,535 (20.67%) 2,295 (21.69%) 2,006 (25.02%)

Abbreviations: BMI, body mass index; PIR, poverty impact ratio. *p < 0.05.




Table 2. Association of sedentary time with asthma prevalence.

Exposure Model 1 Model 2 Model 3
(n=33,920) (n=33,920) (n=33,920)

Sedentary time/day(h)

<4 OR(95%Cl), p Reference Reference Reference

4 to 6 OR(95%CI), p

1.26 (1.12, 1.42) <0.001*

1.23 (1.09, 1.39) <0.001*

1.19 (1.06, 1.34) 0.004*

6 to 8 OR(95%CI), p

1.37 (1.23, 1.52) <0.001*

1.29 (1.15, 1.44) <0.001*

1.19 (1.06, 1.33) 0.002*

> 8 OR(95%CI), p

1.61 (1.44, 1.80) <0.001*

1.51(1.34, 1.70) <0.001*

1.35(1.20, 1.52) <0.001*

Model 1: crude model. Model 2: adjusted for age, gender, race, education level, and PIR. Model 3: adjusted for age, gender, race, education level, PIR, smoking status,

hypertension, diabetes, moderate physical activities, vigorous physical activities, and coronary heart disease.

*p < 0.05.

Table 3. Association of sedentary time with reporting current asthma among individuals with a prior asthma diagnosis.

Exposure Model 1 Model 2 Model 3
(n=5,191) (n=5,191) (n=5,191)

Sedentary time/day(h)

<4 OR(95%Cl), p Reference Reference Reference

4 to 6 OR(95%CI), p

1.25(1.05, 1.49) 0.011*

1.28 (1.07, 1.54) 0.006*

1.25(1.05, 1.50) 0.013*

6 to 8 OR(95%CI), p

1.30(1.11, 1.52) 0.001*

1.32(1.12, 1.56) 0.001*

1.26 (1.07, 1.50) 0.006*

> 8 OR(95%Cl), p

1.24 (1.05, 1.45) 0.010*

1.34(1.13, 1.60) 0.001*

1.25(1.05, 1.49) 0.013*

Model 1: crude model. Model 2: adjusted for age, gender, race, education level, and PIR. Model 3: adjusted for age, gender, race, education level, PIR, smoking status,
hypertension, diabetes, moderate physical activities, vigorous physical activities, and coronary heart disease.

*

p < 0.05.

Table 4. Association of moderate physical activity with reporting current asthma among individuals with a prior asthma diagnosis.

Exposure Model 1 Model 2 Model 3
(n=5,191) (n=5,191) (n=5,191)

Moderate physical activity

No OR(95%Cl), p Reference Reference Reference

Yes OR(95%CI), p 0.67 (0.60, 0.76) 0.78 (0.69, 0.88) 0.81 (0.71, 0.92)
<0.001* <0.001* <0.001*

Model 1: crude model. Model 2: adjusted for age, gender, race, education level, and PIR. Model 3: adjusted for age, gender, race, education level, PIR, smoking status,
hypertension, diabetes, sedentary time, vigorous physical activities, and coronary heart disease.

*

p < 0.05.
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Figure 1.

Flowchart of this study.




