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Background: Sleep disorders represent a growing public health burden, while 
asthma persists as a predominant chronic respiratory condition globally. 
Although suboptimal sleep quality correlates with diverse adverse health 
outcomes, its prospective association with asthma incidence in middle-aged 
and older adults remains inadequately characterized.

Methods: Utilizing data from the English Longitudinal Study of Ageing (ELSA), 
this cohort study included 4,578 asthma-free participants aged ≥50 years at 
baseline. Baseline sleep quality was quantified via a validated questionnaire, 
classifying participants into high, moderate, and low quality strata; nocturnal 
sleep duration was concurrently assessed. Incident asthma diagnoses over a 
10-year follow-up period constituted the primary endpoint. Multivariable Cox 
proportional hazards regression models estimated hazard ratios (HRs) for 
asthma risk, adjusting for demographic, lifestyle, and comorbidity covariates.

Results: Among 4,578 participants, 156 incident asthma cases (3.41%) emerged 
during follow-up. Following comprehensive adjustment, baseline sleep quality 
demonstrated a significant dose–response relationship with asthma risk (P 
for trend < 0.001). Relative to the high-quality reference group, moderate- 
and low-quality groups exhibited 63% (HR = 1.63; 95% CI: 1.09–2.42) and 
84% (HR = 1.84; 95% CI: 1.16–2.92) elevations in asthma risk, respectively. No 
statistically significant association emerged between sleep duration and asthma 
incidence.

Conclusion: This large-scale prospective cohort study demonstrates that poor 
sleep quality is an independent risk factor for the development of asthma in 
middle-aged and older adults, independent of sleep duration. The findings 
highlight the potential importance of optimizing sleep quality (rather than 
simply extending sleep duration) in asthma primary prevention. Improving sleep 
quality may represent a novel intervention target to reduce asthma incidence in 
this population and provide evidence for public health strategies.
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1 Introduction

Asthma is a common chronic inflammatory airway disease 
characterized by reversible airflow limitation, airway 
hyperresponsiveness, and airway remodeling (1). Globally, asthma 
represents a significant public health issue, imposing considerable 
health and economic burdens (2). Between 1990 and 2019, the 
incidence and mortality rates of asthma have generally declined (3). 
According to global burden of disease data, the incidence of asthma 
decreased from 601.20 per 100,000 people to 477.92 per 100,000, and 
the mortality rate dropped from 8.60 to 5.96 per 100,000 (3). Despite 
significant advances in asthma treatment over the past decades, a 
substantial proportion of patients still experience poor asthma control, 
severely affecting their quality of life (4) and leading to increased 
healthcare resource consumption. Although asthma’s etiology is 
complex, involving genetic, environmental, and other factors, 
identifying modifiable risk factors is crucial for primary prevention.

In recent years, sleep disorders have attracted growing attention 
due to their widespread nature and their association with various 
chronic diseases such as cardiovascular and metabolic disorders (5–7). 
Sleep disturbances, particularly poor sleep quality and inadequate 
sleep duration, are recognized as significant contributors to numerous 
health conditions. Crucially, sleep fragmentation—characterized by 
frequent arousals and disrupted sleep architecture—has been 
implicated in cardiovascular pathogenesis through mechanisms such 
as sympathetic activation, endothelial dysfunction, and systemic 
inflammation (8). Polysomnography (PSG) remains the gold standard 
for diagnosing sleep disorders, enabling comprehensive assessment of 
sleep stages, respiratory events, and limb movements (9, 10). Among 
sleep disorders, obstructive sleep apnea (OSA) is notably prevalent 
and clinically significant due to its direct impact on nocturnal hypoxia 
and systemic inflammation—factors that may exacerbate comorbid 
conditions like asthma. However, the relationship between sleep 
characteristics—especially sleep quality and sleep duration—and 
asthma risk remains underexplored, despite a growing body of 
research. While studies have suggested that poor sleep may exacerbate 
asthma symptoms and impair asthma control, the relative 
contributions of sleep quality versus sleep duration in asthma 
incidence and severity remain a critical gap in the literature.

The relationship between asthma and sleep is complex and 
bidirectional (11). In individuals with asthma, symptoms such as 
coughing, wheezing, and shortness of breath are often more prevalent 
at night, leading to frequent awakenings, difficulty falling asleep, and 
fragmented sleep (12, 13). Additionally, lung function tends to 
decrease during the night due to circadian variations in airway tone, 
increasing the likelihood of nocturnal exacerbations and further 
deteriorating sleep quality (14, 15). These disturbances can, in turn, 
impair sleep quality, creating a cycle that exacerbates both asthma 
symptoms and sleep problems (16). Conversely, poor sleep quality—
whether due to sleep deprivation, sleep disorders, or inadequate sleep 
duration—can elevate inflammatory markers, aggravating bronchial 
inflammation and asthma symptoms (17–19). This bidirectional 
relationship suggests that not only does asthma contribute to impaired 
sleep quality, but poor sleep also contributes to asthma exacerbations, 
highlighting the need to explore the causal mechanisms that underlie 
this interaction.

Emerging evidence has investigated the relationship between sleep 
disturbances and asthma susceptibility and management. A 

U. S. National Health and Nutrition Examination Survey cross-sectional 
analysis identified significant associations between asthma risk and 
comorbid depression and adverse sleep conditions (encompassing poor 
sleep quality, sleep disorders, and sleep deprivation), with evidence of 
depressive-sleep interactions potentiating asthma risk (20). Concurrently, 
empirical studies substantiate linkages between sleep deprivation and 
multiple chronic diseases, including asthma (21). Prospective cohort 
designs further demonstrate that chronic insomnia symptoms elevate 
asthma incidence (22, 23), while suboptimal sleep quality correlates with 
diminished asthma control and impaired pulmonary function (13, 24, 
25). Nevertheless, methodological heterogeneity persists, as certain 
investigations report null associations between asthma and poor sleep 
quality (26). Notably, large-scale cross-sectional analyses examining 
sleep deprivation-asthma relationships yield divergent results (26–35): 
while several studies report positive correlations (28, 29, 31, 33), others 
document non-significant associations (27, 36).

Despite these advances, prospective cohort studies examining the 
long-term effects of sleep quality and sleep duration on asthma risk are 
relatively limited, particularly in older adults who are at high risk for 
both sleep disorders and asthma. This cohort, being at the intersection 
of aging and chronic disease, represents a crucial population for 
targeted asthma prevention strategies, as delayed management often 
leads to accelerated lung function decline and higher mortality.

Therefore, a key issue that needs to be  addressed in current 
research is the distinction between the independent contributions of 
sleep quality and sleep duration to the risk of new-onset asthma in 
middle-aged and older adults. This study utilizes data from the English 
Longitudinal Study of Ageing (ELSA) cohort to explore the associations 
between baseline sleep quality, sleep duration, and the 10-year risk of 
new-onset asthma in individuals aged 50 and older, using Cox 
proportional hazards regression models. The findings aim to provide 
new scientific evidence for primary prevention strategies for asthma.

2 Methods

2.1 Study design and population

This investigation employed a prospective cohort design utilizing 
data from ELSA (37). ELSA constitutes a nationally representative 
longitudinal survey tracking community-dwelling adults aged 
≥50 years, with repeated assessments of health status, socioeconomic 
indicators, and lifestyle behaviors across multidisciplinary domains. 
The present analysis established Wave 4 (2008–2009) as baseline, 
enrolling participants without prevalent asthma at study entry. 
Prospective follow-up extended through Wave 9 (2018–2019). From 
an initial pool of 11,050 Wave 4 participants, we excluded individuals 
with: (1) age < 50 (n = 301), (2) Pre-existing asthma diagnosis 
(n = 1,331), (3) Missing sleep data (n = 320), (4) Lost to follow-up 
before Wave 9 (n = 4,420). Figure 1 details the participant selection 
workflow, including inclusion/exclusion criteria and attrition patterns.

2.2 Assessment of exposure variables

2.2.1 Sleep quality
Sleep quality was assessed using a modified Jenkins Sleep Scale 

(38). The scale includes four items: difficulty falling asleep, frequency 
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of nocturnal awakenings, morning fatigue, and overall self-reported 
sleep quality. The total score ranges from 4 to 16, with higher scores 
indicating poorer sleep quality. Based on the total score, sleep quality 
was categorized into three groups: high quality (4–7 points), moderate 
quality (8–11 points), and low quality (≥12 points) (38, 39).

2.2.2 Sleep duration
Sleep duration was assessed by self-reported average daily sleep 

duration (in hours).

2.3 Outcome

The primary outcome was the incidence of new asthma events 
during the 10-year follow-up period. New asthma diagnosis was 
determined using the core question from each follow-up wave: “Since 
your last interview, has a doctor ever told you that you have asthma?” 
Only participants who reported their first doctor-diagnosed asthma 
after baseline were considered to have experienced the outcome event.

2.4 Covariates

A range of potential confounders that could influence the 
relationship between sleep and asthma were also collected, including 
participants’ age, sex (Female/Male), race (Non-white/White), 
education level (Below high school/College or above/High school/
Other), body mass index (BMI), smoking status (No/Yes), alcohol 

consumption (No/Yes), physical activity (at least one moderate or 
vigorous exercise per week: High/Low), income (annual total income 
of the family), and chronic diseases (e.g., hypertension, diabetes). To 
maintain data integrity, missing data were handled using 
multiple imputation.

2.5 Statistical analysis

Baseline characteristics of the study population were described 
according to sleep quality groups (Good, intermediate, poor). 
Continuous variables were expressed as means ± standard deviations 
or medians (interquartile ranges), while categorical variables were 
expressed as frequencies (percentages). Multivariable Cox 
proportional hazards regression models were used to assess the 
associations between baseline sleep quality (as a categorical variable 
with the high-quality group as the reference) and baseline sleep 
duration (as a continuous variable) with the risk of new-onset asthma 
during follow-up.

Model construction:
Model 1 (Unadjusted Model): Includes only sleep quality (or 

sleep duration).
Model 2 (Adjusted Model): Adjusts for demographic variables 

(age, sex, marital status, education, and race).
Model 3 (Fully Adjusted Model): Further adjusts for all selected 

potential confounders (BMI, smoking, alcohol consumption, 
physical activity level, depression, hypertension, diabetes, 
and hyperlipidemia).

FIGURE 1

Research flowchart.
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Hazard ratios (HR) and their 95% confidence intervals (95% CI) 
were used to indicate the strength of the associations. For the sleep 
quality grouping analysis, the HR for the moderate and low-quality 
groups relative to the high-quality group was calculated. To test for a 
dose–response relationship between sleep quality and asthma risk, 
sleep quality was treated as an ordered variable in the Cox model, and 
its HR and P for trend value were computed. All statistical analyses 
were performed using R version 4.4.3. A two-sided test was used, with 
p-values < 0.05 considered statistically significant.

3 Results

3.1 Baseline characteristics

A total of 4,578 participants were included in this study, with a 
mean age of 63.10 (±7.78) years, of which 44.95% were male. Among 
the participants, 1785 individuals (38.99%) reported good sleep 
quality, 1907 (41.66%) reported moderate sleep quality, and 886 
(19.35%) reported poor sleep quality (Table 1).

3.2 Associations between sleep duration, 
sleep quality, and asthma

Initially, no association between sleep duration and asthma risk 
was observed in any of the models (p > 0.05), as shown in Table 2. 
Regarding sleep quality, when analyzed as a continuous variable, a 
positive significant association with asthma was observed in all 
models, both unadjusted, partially adjusted, and fully adjusted. The 
hazard ratios (HRs) and 95% confidence intervals (CIs) were 1.10 
(1.05–1.16), 1.09 (1.04–1.15), and 1.06 (1.01–1.12), respectively 
(Table  2). A similar trend was observed when sleep quality was 
analyzed as a categorical variable. Specifically, when fully adjusted, the 
risk of asthma for individuals with low and moderate sleep quality was 
84 and 63% higher, respectively, compared to those with high sleep 
quality. A significant trend effect was also observed (p < 0.001). 
Furthermore, to test whether sleep quality influences asthma 
independently of sleep duration, we further adjusted for sleep duration 
in Model 3. The results still showed a significant association between 
sleep quality and asthma, with individuals with poor and moderate 
sleep quality having 108% (HR = 2.08, 95% CI: 1.25–3.46) and 66% 
(HR = 1.66, 95% CI: 1.11–2.48) higher risks of asthma compared to 
those with high sleep quality.

3.3 Subgroup analyses

The subgroup analysis revealed that the relationship between poor 
sleep quality and increased asthma risk varied across different groups 
(Figure 2). Specifically, the association was more significant in younger 
individuals, females, white participants, those with a partner, and 
those with higher educational levels. Additionally, in populations with 
obesity, hyperlipidemia, hypertension, and other health problems, 
poor sleep quality appeared to have a stronger impact on asthma risk. 
No significant interaction effects were observed (all P_interaction > 
0.05), indicating that the influence of sleep quality on asthma risk was 
relatively consistent across different subgroups.

4 Discussion

This investigation represents the first large-scale prospective 
cohort analysis examining longitudinal associations between sleep 
characteristics (quality and duration) and incident asthma risk among 
adults aged ≥50 years, utilizing data from the English Longitudinal 
Study of Ageing (ELSA). Following comprehensive adjustment for 
pertinent covariates—including demographic factors (age, sex), 
behavioral parameters (smoking status, physical activity), 
socioeconomic indicators, and comorbid conditions—baseline sleep 
quality demonstrated a significant dose-dependent relationship with 
10-year asthma incidence. Critically, no significant association 
emerged between nocturnal sleep duration and asthma risk. This 
result highlights the potential independent and important role of sleep 
quality, rather than just sleep duration, in influencing the risk of 
asthma in middle-aged and older adults.

Older adults constitute a high-risk population for both asthma and 
sleep-related disorders. With advancing age, structural and rhythmic 
alterations in sleep patterns emerge, accompanied by an elevated 
prevalence of insomnia and diminished sleep quality (40). Similarly, 
the incidence of asthma among older adults warrants considerable 
attention, given its distinct clinical manifestations, diagnostic 
challenges, and therapeutic considerations. Sleep disturbances, as a 
prevalent public health concern, have received increasing scrutiny due 
to their substantial implications for overall health (41, 42). Critically, 
poor sleep quality directly impairs multidimensional quality of life 
(QoL), reducing physical vitality and cognitive function (43). From a 
life hygiene perspective, maintaining optimal sleep is fundamental for 
immune-metabolic homeostasis (44). Consistent with prior research, 
our findings demonstrate a significant association between impaired 
sleep quality and heightened asthma risk (15, 20, 24). One study 
revealed that poor sleep quality not only correlated with increased 
asthma incidence but also exhibited an interactive effect with 
depression, further exacerbating asthma susceptibility (20). 
Additionally, evidence indicates that sleep-related breathing disorders 
(SRBD) serve as an independent risk factor for suboptimal asthma 
control in pediatric populations, adversely affecting pulmonary 
function (24). Among urban children, nocturnal asthma symptoms 
were linked to diminished sleep quality and a concomitant decline in 
parental quality of life (15). Additionally, existing literature has 
predominantly examined the influence of sleep disturbances on 
asthma management, symptom severity, and patient well-being (45–
47). For instance, a cross-sectional investigation of asthma patients 
demonstrated that over 50% experienced sleep disorders, with sleep 
quality significantly correlated with both asthma control and quality 
of life (15). Another longitudinal study observed that sleep 
impairments in asthmatic children were associated with progressive 
deterioration in health-related quality of life, wherein the relationship 
between asthma control status and asthma-specific quality of life was 
mediated by nocturnal sleep quality and daytime somnolence (46). A 
recent meta-analysis systematically evaluated the association between 
sleep disorders—including insomnia, poor sleep quality, and sleep 
deprivation—and asthma, concluding that such disturbances were 
linked to an elevated asthma risk (48). However, the majority of these 
studies have either focused on individuals with pre-existing asthma 
diagnoses or employed cross-sectional methodologies, thereby 
limiting the ability to establish a definitive temporal or causal 
relationship between sleep disturbances and asthma onset. In contrast, 
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TABLE 1 Baseline characteristics of study populations across sleep quality.

Variable Levels N Overall Good Intermediate Poor p-value

N = 4,578 N = 1,785 N = 1,907 N = 886

Age, year (sd) 4,578 63.10 (7.78) 63.02 (7.85) 63.56 (7.74) 62.26 (7.66) <0.001

Sex, n (p%) 4,578 <0.001

Female 2520.00 (55.05%) 837.00 (46.89%) 1071.00 (56.16%) 612.00 (69.07%)

Male 2058.00 (44.95%) 948.00 (53.11%) 836.00 (43.84%) 274.00 (30.93%)

Race, n (p%) 4,578 0.01

Non-white 128.00 (2.80%) 65.00 (3.64%) 37.00 (1.94%) 26.00 (2.93%)

White 4450.00 (97.20%) 1720.00 (96.36%) 1870.00 (98.06%) 860.00 (97.07%)

Marital, n (p%) 4,578 <0.001

Married or partnered 3399.00 (74.25%) 1375.00 (77.03%) 1436.00 (75.30%) 588.00 (66.37%)

Never married 235.00 (5.13%) 89.00 (4.99%) 88.00 (4.61%) 58.00 (6.55%)

Separated/divorced/widowed 944.00 (20.62%) 321.00 (17.98%) 383.00 (20.08%) 240.00 (27.09%)

Education, n (p%) 4,578 <0.001

Below high school 1262.00 (27.57%) 461.00 (25.83%) 513.00 (26.90%) 288.00 (32.51%)

College or above 1994.00 (43.56%) 854.00 (47.84%) 823.00 (43.16%) 317.00 (35.78%)

High school 973.00 (21.25%) 351.00 (19.66%) 425.00 (22.29%) 197.00 (22.23%)

Other 349.00 (7.62%) 119.00 (6.67%) 146.00 (7.66%) 84.00 (9.48%)

Income (5th quintile), 

n (p%)

4,578 <0.001

Q1 916.00 (20.01%) 365.00 (20.45%) 360.00 (18.88%) 191.00 (21.56%)

Q2 915.00 (19.99%) 308.00 (17.25%) 389.00 (20.40%) 218.00 (24.60%)

Q3 916.00 (20.01%) 335.00 (18.77%) 393.00 (20.61%) 188.00 (21.22%)

Q4 915.00 (19.99%) 369.00 (20.67%) 372.00 (19.51%) 174.00 (19.64%)

Q5 916.00 (20.01%) 408.00 (22.86%) 393.00 (20.61%) 115.00 (12.98%)

BMI, mean (sd) 4,578 28.26 (5.08) 27.90 (4.85) 28.31 (5.03) 28.86 (5.57) <0.001

Sleep duration, hour (sd) 4,578 6.86 (1.21) 7.26 (0.94) 6.96 (1.07) 5.86 (1.42) <0.001

Depression, n (p%) 4,578 <0.001

No 4078.00 (89.08%) 1729.00 (96.86%) 1749.00 (91.71%) 600.00 (67.72%)

Yes 500.00 (10.92%) 56.00 (3.14%) 158.00 (8.29%) 286.00 (32.28%)

Hyperlipidemia, n (p%) 4,578 <0.001

No 3291.00 (71.89%) 1360.00 (76.19%) 1345.00 (70.53%) 586.00 (66.14%)

Yes 1287.00 (28.11%) 425.00 (23.81%) 562.00 (29.47%) 300.00 (33.86%)

Hypertension, n (p%) 4,578 0.07

No 2408.00 (52.60%) 974.00 (54.57%) 991.00 (51.97%) 443.00 (50.00%)

Yes 2170.00 (47.40%) 811.00 (45.43%) 916.00 (48.03%) 443.00 (50.00%)

Diabetes, n (p%) 4,578 0.04

No 4264.00 (93.14%) 1677.00 (93.95%) 1778.00 (93.24%) 809.00 (91.31%)

Yes 314.00 (6.86%) 108.00 (6.05%) 129.00 (6.76%) 77.00 (8.69%)

Physical activity, n (p%) 4,578 <0.001

High 3881.00 (84.78%) 1558.00 (87.28%) 1653.00 (86.68%) 670.00 (75.62%)

Low 697.00 (15.22%) 227.00 (12.72%) 254.00 (13.32%) 216.00 (24.38%)

Smoke, n (p%) 4,578 0.64

No 2614.00 (57.10%) 1026.00 (57.48%) 1074.00 (56.32%) 514.00 (58.01%)

Yes 1964.00 (42.90%) 759.00 (42.52%) 833.00 (43.68%) 372.00 (41.99%)

(Continued)
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the present study utilizes a prospective cohort design and excludes 
baseline asthma cases, thereby providing more robust evidence for the 
predictive role of sleep quality in the development of incident asthma.

Regarding the relationship between sleep duration and asthma, 
this study did not find a significant association, which contrasts with 
the results of some other studies. For example, many studies have 
shown that both short and long sleep durations are associated with an 
increased asthma risk (28–30, 49, 50). However, our findings are still 
supported by some studies indicating that sleep duration is not related 
to asthma risk (26, 27, 36). This inconsistency may arise from the fact 
that self-reported sleep duration may not accurately capture actual 
sleep efficiency or structure. The impact of sleep duration may 
be modulated by age, underlying health conditions, or specific asthma 
phenotypes, and its independent effect may not be as significant as 
that of sleep quality. Our study focused on middle-aged and older 
adults, whose sleep needs, patterns, and comorbidity profiles differ 
from those of children and adolescents. The negative result from this 
study emphasizes that in asthma primary prevention strategies, 
focusing on and improving sleep quality may be more important than 
solely pursuing a specific sleep duration. This aligns with some studies 
that stress the central role of sleep quality in overall health.

The potential mechanisms through which poor sleep quality 
increases asthma risk are multifactorial and may involve immune-
inflammatory responses, neuroendocrine dysregulation, and 
autonomic nervous system dysfunction. First, sleep is crucial for 
maintaining normal immune function (51). Disrupted sleep or sleep 
deprivation can elevate levels of pro-inflammatory cytokines (such as 

IL-6, TNF-α, and C-reactive protein) while suppressing the 
production of anti-inflammatory cytokines, thereby exacerbating 
systemic inflammation (52–55). Given that asthma is fundamentally 
a chronic inflammatory disease of the airways, the inflammatory 
imbalance induced by poor sleep quality may facilitate the onset of 
airway inflammation and heighten asthma susceptibility. Second, 
sleep disturbances can lead to endocrine and metabolic dysregulation, 
including abnormalities in glucose metabolism, hormonal 
fluctuations, and the development of insulin resistance, which 
collectively contribute to the onset of asthma (56–60). Critically, 
these metabolic alterations interact with respiratory and systemic 
conditions: Hyperinsulinemia exacerbates obstructive sleep apnea 
(OSA) by increasing upper airway collapsibility, while OSA-related 
nocturnal hypoxia further worsens insulin resistance via HIF-1α 
activation, creating a vicious cycle that amplifies asthma risk (61). 
Concurrently, insulin resistance elevates pro-inflammatory cytokines 
that sensitize trigeminal nociceptors, explaining higher prevalence of 
temporomandibular disorders (TMD) in asthmatics with poor sleep 
(62). Furthermore, the autonomic nervous system plays a critical role 
in regulating airway tone and inflammation. Sleep disorders may 
provoke excessive activation of the sympathetic nervous system, 
coupled with a relative insufficiency of parasympathetic nervous 
system activity, thus enhancing bronchoconstriction and mucus 
production, which can trigger or exacerbate asthma symptoms (63). 
Additionally, sleep disorders are frequently associated with negative 
emotional states such as anxiety and depression (64, 65), both of 
which are recognized as risk factors or triggers for asthma (66, 67). 

TABLE 1 (Continued)

Variable Levels N Overall Good Intermediate Poor p-value

Drink, n (p%) 4,578 <0.001

No 4162.00 (90.91%) 1648.00 (92.32%) 1751.00 (91.82%) 763.00 (86.12%)

Yes 416.00 (9.09%) 137.00 (7.68%) 156.00 (8.18%) 123.00 (13.88%)

Follow-up time, month 

(sd)

4,578 119.22 (11.27) 119.81 (9.34) 119.03 (11.56) 118.48 (13.83) 0.530

Asthma, n (p%) 4,578 <0.001

0 4422.00 (96.59%) 1746.00 (97.82%) 1837.00 (96.33%) 839.00 (94.70%)

1 156.00 (3.41%) 39.00 (2.18%) 70.00 (3.67%) 47.00 (5.30%)

TABLE 2 Correlation between sleep quality, sleep duration and the risk of asthma.

Variables Model 1 Model 2 Model 3

HR (95%CI) P HR (95%CI) P HR (95%CI) P

Sleep quality scores 1.10 (1.05 ~ 1.16) <0.001 1.09 (1.04 ~ 1.15) <0.001 1.06 (1.01 ~ 1.12) 0.019

Sleep quality

  Good 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

  Intermediate 1.69 (1.14 ~ 2.49) 0.009 1.69 (1.14 ~ 2.50) 0.009 1.63 (1.09 ~ 2.42) 0.016

  Poor 2.44 (1.59 ~ 3.73) <0.001 2.28 (1.48 ~ 3.52) <0.001 1.84 (1.16 ~ 2.92) 0.010

  P for trend <0.001 <0.001 <0.001

Sleep hours 0.97 (0.85 ~ 1.10) 0.644 0.99 (0.88 ~ 1.13) 0.935 1.05 (0.93 ~ 1.19) 0.454

HR, Hazard Ratio; CI, confidence interval.
Model 1: Crude.
Model 2: Adjust: race, sex, education, marital, age, income.
Model 3: Adjust: race, hyperlipidemia, hypertension, diabetes, physical activity, sex, education, marital, smoke, drink, age, BMI, depression.
The bolded values indicate that the P-values are less than 0.05.
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FIGURE 2

THE association between sleep quality and asthma in different subgroups.
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Therefore, poor sleep quality may indirectly elevate asthma risk by 
mediating psychological stress responses. Finally, specific sleep 
disorders, such as obstructive sleep apnea (OSA), have been identified 
as both risk factors and comorbidities for asthma (68). While this 
study assessed overall sleep quality, it is possible that the effects of 
specific sleep disorders, such as OSA, were also captured, despite not 
being explicitly identified.

This study has several limitations. First, both sleep quality and 
duration relied on self-reported measures, introducing potential 
recall and reporting biases. Although the questionnaire demonstrated 
good reliability and validity (38, 39, 69), it remains inferior to 
objective monitoring methods (e.g., polysomnography, actigraphy). 
Future research should incorporate objective sleep parameters. 
Second, asthma diagnosis was based on self-reported physician 
confirmation, common in large epidemiology but susceptible to 
misclassification. Inclusion of objective measures (e.g., lung function 
tests, airway inflammation markers) would enhance diagnostic 
accuracy. Third, despite adjustment for known confounders, residual 
confounding (e.g., unmeasured environmental exposures like air 
pollution/allergens, early-life factors, or specific mental health 
conditions) remains possible. Fourth, the findings from participants 
aged ≥50 years may not generalize to younger populations (e.g., 
children, adolescents), whose asthma phenotypes and sleep patterns 
differ. Validation in diverse age and ethnic groups is warranted. Fifth, 
focusing solely on overall sleep quality precluded assessment of 
differential impacts by specific sleep disorder types on asthma risk.

Despite these limitations, the findings have significant public 
health implications. Given the high prevalence of poor sleep quality 
among middle-aged and older adults (40) and the substantial burden 
of asthma on quality of life and healthcare systems (2), this study 
suggests that enhancing sleep quality may represent a novel 
preventive target for new-onset asthma in this population. Clinicians 
should routinely assess sleep quality during health evaluations of 
middle-aged and older adults. For individuals with poor sleep, 
prompt identification of underlying causes and implementation of 
targeted interventions—such as cognitive behavioral therapy for 
insomnia (CBT-I), sleep hygiene optimization, appropriate physical 
activity, or management of comorbid physical/mental health 
conditions—are essential. Concurrently, public health initiatives 
should strengthen sleep health promotion to raise awareness of 
its importance.

5 Conclusion

In conclusion, the findings of this large-scale prospective cohort 
study suggest that poor sleep quality is an independent risk factor for 
new-onset asthma in middle-aged and older adults, and this association 
is independent of sleep duration. This finding provides a new perspective 
on asthma primary prevention, indicating that improving sleep quality 
could be a potential public health strategy to reduce the risk of asthma 
in this population. Future research should further explore the underlying 

mechanisms, validate these findings in different populations, and assess 
the effectiveness of interventions aimed at improving sleep quality.
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