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Objective

Insomnia is a common sleep disorder that affects quality of life and varies significantly across populations. In China, the urban-rural divide is notable, but differences in insomnia prevalence and influencing factors between these groups remain unclear. Using Foshan as a case study, this research aims to identify these differences to develop targeted interventions for improving sleep quality.





Methods

Data were obtained from the 2022 Foshan City Residents’ Mental Health Survey, which included 9,044 adult participants (4,546 urban and 4,498 rural residents). Insomnia was assessed using the Insomnia Severity Index, with participants scoring ≥ 8 classified as the insomnia group. Chi-square tests and logistic regression analyses were used to explore urban-rural differences in insomnia prevalence and influencing factors.





Results

The prevalence of insomnia in Foshan was 18.37%. Urban residents exhibited a significantly higher insomnia rate (19.73%) compared to rural residents (16.99%). Logistic regression analysis indicated that among urban residents, being unmarried, widowed or divorced, engaging in professional technical work, chronic diseases, depression, and anxiety were risk factors for insomnia. Meanwhile, 6–12 years of education, regular dietary habits, and daily physical exercise were protective factors. For rural residents, female gender, high educational attainment, high monthly household income, chronic diseases, depression, and anxiety were risk factors, while regular diet and daily physical exercise emerged as protective factors.





Conclusion

Insomnia prevalence is higher among urban residents in Foshan compared to rural residents, with distinct influencing factors for each group. Findings inform tailored interventions aimed at reducing insomnia disparities across urban and rural populations.
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1 Introduction

Insomnia is defined as the subjective dissatisfaction with sleep duration or quality despite adequate opportunities and environments for sleep, manifesting primarily as difficulty initiating sleep, maintaining sleep, or early awakening, and leading to significant daytime functional impairment. It is estimated that around one-third of the world’s population experiences insomnia to varying degrees (1). A global systematic review showed that the prevalence of insomnia symptoms was even as high as 52.57% during COVID-19 (2). A cross-sectional study involving 512,891 Chinese adults aged 30–79 years found that 17% of adults reported insomnia symptoms (3). These data suggest that insomnia has become a major public health issue affecting the health of global populations.

Studies have found that insomnia not only impairs cognitive function and work efficiency but also increases the risk of workplace accidents (4, 5). Notably, chronic insomnia is strongly linked to elevated risks of numerous physical illnesses (such as cardiovascular diseases, stroke, chronic kidney disease) and psychological disorders (such as suicide, anxiety, depression, and Alzheimer’s disease) (6–9). Hence, investigating the underlying factors of insomnia is crucial for early prevention, precise diagnosis, and effective therapeutic interventions.

Previous studies have shown that demographic characteristics, health-related factors, and lifestyle factors significantly affect the occurrence of insomnia. More specifically, demographic factors including age, gender, education level, and income status are strongly correlated with the prevalence of insomnia. Salo et al. found that the prevalence of insomnia is significantly higher in older adults compared to middle-aged and young adults (34–45 years old) (10). Additionally, meta-analysis results show that women generally have a higher risk of insomnia compared to men (11). Studies on African and Latin American populations have found that the insomnia rate in low-education and low-income groups is significantly higher than in high-income groups (12, 13). In terms of health-related factors, chronic diseases (14), anxiety disorders (15), and depression (16) have all been shown to be closely associated with the occurrence of insomnia. With regard to lifestyle, harmful habits such as smoking (17), excessive alcohol consumption (18), and sedentary behavior (19) significantly raise the risk of insomnia, whereas consistent physical exercise is considered beneficial for sleep quality (20).

In China, the urban-rural dual structure has resulted in substantial differences between urban and rural populations regarding lifestyle, work environments, social support, and cultural perceptions. Such disparities may significantly influence the prevalence and determinants of insomnia, while also contributing to inequalities in insomnia management and access to healthcare resources across groups. Urban residents, for instance, may encounter elevated risks of insomnia driven by higher work stress and social competition, whereas rural populations may suffer due to inadequate social support and scarce healthcare resources. Such contextual differences underscore the intricate mental health challenges faced by urban and rural populations, emphasizing the need for tailored public health interventions.

Although previous studies have explored the prevalence of insomnia and its urban-rural disparities in China, many of these studies have primarily reported overall prevalence rates without addressing the underlying factors contributing to these differences (21, 22). Moreover, the results from these studies have shown significant heterogeneity. Some studies report a higher prevalence of insomnia among rural residents (22), while others indicate higher rates among urban populations (23, 24), or find no significant difference between the two groups (21, 25). This inconsistency may be attributed to a range of factors, including geographical diversity in study populations, variations in social, economic, and environmental contexts, and regional disparities in healthcare access. Additionally, the relatively small sample sizes in some studies may further contribute to the observed heterogeneity (21, 22).

Given the conflicting findings and the complex nature of urban-rural disparities in insomnia, there is a clear need for further research that delves deeper into the factors driving these differences. The present study, based on data from the 2022 Foshan City Residents’ Mental Health Survey, aims to explore the prevalence of insomnia among urban and rural adults and identify potential influencing factors for both groups. By examining these disparities, we aim to uncover actionable intervention points that could inform targeted public health strategies tailored to urban and rural populations. This evidence-based guidance will be critical for policymakers, helping to improve public health policy design and ultimately enhance mental health outcomes across different demographic groups.




2 Methods



2.1 Participants

This study utilized cross-sectional data from the 2022 Foshan City Residents’ Mental Health Survey, conducted from June to October 2022. A multi-stage stratified random sampling method was adopted to recruit adult permanent residents of Foshan as the research subjects. The inclusion criteria included: (1) age > 18 years; (2) having lived locally for over 6 months; (3) the ability to comprehend the questionnaire and actively participate in the survey. The exclusion criteria consisted of: (1) inability to complete the questionnaire due to cognitive impairment, mental disorders, or severe physical illness; (2) failure to contact the individual after at least 3 follow-ups.




2.2 Procedures and measurements

The sampling process consisted of three stages. In the first stage, the five districts of Foshan were stratified based on their financial status, and a proportional number of villages or residents’ committees were selected, ensuring representation across population sizes. A total of 89 villages or residents’ committees were chosen as primary sampling units. In the second stage, households in the selected areas were assessed, excluding empty, commercial, or invalid addresses. A systematic sampling method was then applied to select 105 households from each community, ensuring random selection based on door numbers. In the third stage, eligible adult residents within the selected households were registered, and one individual from each household was randomly chosen for the survey. Data collection was conducted by investigators who received uniform training. Participants were guided by investigators to scan the QR code of the “Foshan Mental Health Service Platform” to fill out the electronic questionnaire. For participants unable to use a mobile phone, data were collected through paper questionnaires or face-to-face interviews.

The questionnaire captured sociodemographic details (e.g., gender, age, educational attainment, marital status, occupation, and income level), lifestyle factors (e.g., smoking, alcohol consumption, tea drinking, napping, diet, and exercise frequency), and chronic disease history. Dietary habits encompass various dimensions, including the types of food consumed, portion sizes, cooking methods, and meal regularity. However, due to the complexity and diversity of dietary patterns among Chinese residents, it is challenging to assess all these factors comprehensively in large-scale epidemiological surveys. Therefore, in this study, we focused specifically on meal regularity. Dietary habits were categorized into two groups based on regularity: a “regular diet”, defined as eating meals (including breakfast, lunch, and dinner) at consistent times almost every day, and an “irregular diet”, defined as skipping any meals or having inconsistent meal timings. Physical exercise was defined as intentional activities such as walking or running, with a minimum duration of 10 minutes. Participants were categorized based on exercise frequency into four groups: “Hardly”, “1–2 times/week”, “3–5 times/week”, and “almost daily”.

The Chinese versions of the Insomnia Severity Index (ISI), Patient Health Questionnaire-9 (PHQ-9), and Generalized Anxiety Disorder-7 (GAD-7) were used to screen for insomnia, depression, and anxiety, respectively. The ISI consists of 7 self-reported items, each scored from 0 to 4, with a total score range of 0-28. An ISI total score ≥ 8 was classified as the insomnia group, while scores of 0–7 were categorized as the non-insomnia group (26). The ISI has been widely used as a validated measure of insomnia in studies of Chinese populations (27). The PHQ-9 comprises 9 self-reported items, each scored from 0 to 3, with a total score range of 0-27. A PHQ-9 score ≥ 10 indicated the presence of current depression, while scores of 0–9 indicated no depression (28). The GAD-7 contains 7 self-report items, each scored from 0 to 4, with a total score range of 0-21. A GAD-7 score ≥ 10 was classified as the presence of current anxiety, while scores of 0–9 were classified as no anxiety (29).




2.3 Statistical analyses

Data analysis was conducted using SPSS version 25.0. Missing data were handled by complete case analysis. Categorical data were expressed as frequencies and percentages, and group comparisons were conducted using the Chi-square test. Univariate analysis was first performed to explore potential factors affecting insomnia among urban and rural populations. Insomnia status (whether or not insomnia was present) was then used as the dependent variable, and variables with significant differences in univariate analysis were included as independent variables. Multivariate logistic regression was ultimately applied to explore the influencing factors of insomnia among urban and rural populations. Statistical significance was set at a two-tailed P-value of < 0.05.





3 Results



3.1 Comparison of basic characteristics between urban and rural residents

A total of 9,251 questionnaires were collected in this survey, and after excluding 207 invalid responses (including missing data), 9,044 valid questionnaires were included in the study, with a valid response rate of 97.76%. Among the respondents, there were 4,546 urban residents (50.27%) and 4,498 rural residents (49.73%).

There were no statistically significant differences between urban and rural residents in terms of napping habits, regular diet, or the prevalence of depression and anxiety (P > 0.05). Moreover, urban residents exhibited significantly higher proportions in several aspects compared to rural residents (P < 0.05): female gender, middle-aged and older populations, high educational attainment, unmarried status, widowed/divorced status, middle-to-high monthly household incomes, and professional technical occupations or retired status. In contrast, rural residents demonstrated significantly greater proportions in the following areas: male gender, younger age groups, low educational levels, married status, and lower monthly household income (P < 0.05). Furthermore, urban residents displayed healthier lifestyle habits, including a significantly higher frequency of physical exercise and lower proportions of current smoking and drinking compared to rural residents (P < 0.05). Finally, findings indicated that the prevalence of chronic diseases and insomnia was significantly higher among urban residents than rural residents (P < 0.05). Specifically, the overall insomnia prevalence among Foshan residents was 18.37%. Urban residents had a significantly higher insomnia prevalence (19.73%) than rural residents (16.99%), as illustrated in Table 1.


Table 1 | Comparison of basic characteristics between urban and rural residents.






3.2 Univariate analysis of insomnia among urban and rural residents

Univariate analysis results of insomnia prevalence among urban and rural residents are illustrated in Table 2. For urban residents, differences in insomnia occurrence by education level, marital status, occupation, smoking status, drinking status, dietary regularity, exercise frequency, chronic diseases, depression symptoms, and anxiety symptoms were all statistically significant (P < 0.05). For rural residents, statistically significant differences in insomnia occurrence were observed across variables including gender, age, education level, marital status, dietary habits, exercise frequency, chronic illnesses, depression, and anxiety (P < 0.05).


Table 2 | Univariate analysis of factors Influencing insomnia among urban and rural residents.






3.3 Logistic regression analysis of factors influencing insomnia among Foshan residents



3.3.1 Logistic regression analysis of factors influencing insomnia among urban residents

Using urban residents’ insomnia status in Foshan as the dependent variable (No = 0, Yes = 1), 10 factors with statistically significant differences in univariate analysis (P < 0.1), including education level, marital status, occupation, smoking status, alcohol consumption, dietary regularity, exercise frequency, chronic diseases, depression, and anxiety, were included as independent variables in a multivariate logistic regression model. The results showed that unmarried and widowed/divorced status, professional technical occupations (e.g., public officer, technician, military personnel), chronic illness, depression, and anxiety were risk factors for insomnia. In contrast, having 6–12 years of education, regular eating habits, and daily exercise were identified as protective factors, as shown in Table 3.


Table 3 | Multivariate logistic regression analysis of factors influencing insomnia among urban residents.






3.3.2 Logistic regression analysis of factors influencing insomnia among rural residents

Using rural residents’ insomnia status in Foshan as the dependent variable (No = 0, Yes = 1), 10 factors with statistically significant differences in univariate analysis (P < 0.1), including gender, age, education level, marital status, monthly household income, dietary regularity, exercise frequency, chronic diseases, depression, and anxiety, were included as independent variables in a multivariate logistic regression model. The results showed that female gender, having ≥ 12 years of education, high household income, chronic illness, and symptoms of depression or anxiety were identified as risk factors for insomnia. Conversely, regular eating habits and daily exercise were protective factors, as presented in Table 4.


Table 4 | Multivariate logistic regression analysis of factors influencing insomnia among rural residents.








4 Discussion

This study provides a comprehensive analysis of urban-rural disparities in the prevalence and contributing factors of insomnia. To our knowledge, it represents one of the largest sample sizes of its kind conducted in China to date. We found that the insomnia prevalence among adult residents in Foshan was 18.37%, which is lower than the 24.8% prevalence rate reported for Guangdong Province (30), indicating that Foshan’s adult insomnia rate is relatively low compared to the provincial average. Meanwhile, consistent with previous research findings, this study found that the insomnia rate among urban residents was higher than that among rural residents (23, 24, 30). This disparity may stem from significant differences between urban and rural areas in sociodemographic characteristics, lifestyle, economic development levels, and healthcare service quality.

Further logistic regression analysis indicated that chronic diseases, depression, and anxiety are shared risk factors for insomnia among urban and rural populations. The close association between chronic diseases and insomnia has been well-established in earlier research (14, 30). Chronic disease patients often suffer from prolonged physical pain or discomfort, which directly leads to difficulty falling asleep and reduced sleep quality (31). Additionally, psychological stress caused by health concerns, side effects of long-term medication use, and biological rhythm disruptions due to endocrine or immune disorders may indirectly worsen insomnia symptoms (32). Meanwhile, depression and anxiety share a notable bidirectional relationship with insomnia (33–36). On the one hand, insomnia frequently manifests as a clinical symptom of depression and anxiety disorders (16, 37), with significantly higher insomnia prevalence observed in individuals with these conditions compared to the general population (38). Moreover, the severity of depression or anxiety is often positively correlated with the severity of insomnia symptoms (39). Conversely, insomnia symptoms typically improve as depression or anxiety treatment progresses (34). On the other hand, insomnia itself has been demonstrated to trigger or intensify depressive and anxious emotions (6, 9, 40). A 12-months cohort study showed that insomnia significantly increases the risk of persistent anxiety and depressive symptoms (41). Mason et al. (34) also verified that depression and anxiety levels are markedly higher among individuals with insomnia than those without the condition. Furthermore, interventions targeting insomnia effectively improve patients’ depression and anxiety symptoms (42, 43). This bidirectional interaction is likely mediated by abnormal neurotransmission, genetic polymorphisms, HPA dysregulation, structural and functional brain impairments (35, 44).

Moreover, the study identified that unmarried, widowed/divorced status and professional technical occupations (e.g., public officer, technician, military personnel) are specific risk factors for insomnia in urban populations. Unmarried and widowed/divorced individuals often experience higher levels of social isolation and lack of emotional support, particularly in the absence of close social relationships, which can significantly impair sleep quality (45, 46). Professional technical occupations are more susceptible to insomnia because of the high-intensity work stress, strong sense of responsibility, and irregular schedules that prevent adequate relaxation. These findings suggest that the fast-paced urban lifestyle and high-pressure environment impose substantial psychological burdens on residents, consequently disturbing their sleep.

In contrast, the risk factors for insomnia among rural residents are more closely linked to gender roles, educational attainment, and household income. In rural settings, women typically shoulder greater responsibilities for household tasks and caregiving, including child-rearing and elder care. The psychological stress from such traditional gender role expectations can greatly impact their sleep quality. Additionally, rural residents with higher educational attainment (≥ 12 years) may be more likely to feel the gap between societal expectations and actual circumstances, such as limited career development or a lack of job opportunities matching their education level (47). Such cognitive imbalance can result in psychological stress and anxiety, ultimately impairing sleep quality (48). This study also found that higher household monthly income is a risk factor for insomnia among rural residents, consistent with previous studies (49, 50). Previous study found that among relatively poor individuals, a 10% increase in relative income could result in an average reduction of 6–8 minutes in sleep duration (49). This may be because higher-income rural households often bear greater work burdens and social responsibilities, such as contracting land, running businesses, or participating in competitive labor markets. These economic activities may result in overwork and an accelerated pace of life, even reducing sleep duration. In summary, insomnia risks vary significantly across individuals with differing social and cultural backgrounds. Urban residents’ insomnia risk mainly stems from high-pressure work environments and social isolation, whereas rural residents are more affected by gender roles, educational opportunities, and income disparities. These differential factors highlight the need to account for individual social contexts and lifestyles when designing insomnia prevention and intervention strategies, ensuring more tailored and effective solutions. For urban areas, mental health support programs could be prioritized, especially for individuals in high-stress occupations or those experiencing social isolation. In contrast, rural areas may benefit from socioeconomic support to address unique stressors related to gender roles, education, and family income.

In line with prior studies, this research found that maintaining regular dietary and exercise routines serves as a shared protective factor against insomnia among urban and rural populations (51–54). Prior research indicates that regular diet and exercise can regulate gut microbiota, thereby modulating the release of neurotransmitters and microbial metabolites to enhance sleep quality (55). Additionally, aerobic exercise has been shown to significantly improve sleep quality by stimulating melatonin production, modulating autonomic nervous system activity, and regulating hormone secretion (56). Adhering to regular dietary and exercise routines can also mitigate psychological stress, thus lowering the likelihood of insomnia stemming from anxiety, depression, or emotional fluctuations (57, 58). Notably, among urban residents, 6–12 years of education is considered a protective factor against insomnia. This might be attributed to their stronger workplace adaptability and relatively balanced life pressures. Conversely, those with lower educational attainment may experience significant financial and survival pressures due to unstable income, whereas highly educated individuals might grapple with psychological strain stemming from elevated expectations (47, 48). In this study, higher education levels (≥ 12 years) were even found to be a risk factor for insomnia among rural residents. This finding highlights the multifaceted influence of education on insomnia risk, particularly in the differing social contexts of urban and rural settings. These results emphasize both the critical role of consistent healthy lifestyle practices in reducing insomnia and the broader implications of education and social environments on mental health.

This study has several limitations. First, the cross-sectional design employed in this study limits the ability to capture the dynamic nature of sleep conditions over time and to establish causal relationships between influencing factors. Future studies should prioritize large-scale, high-quality longitudinal designs to gain a deeper understanding of the mechanisms underlying insomnia and its temporal dynamics. Second, data on insomnia, anxiety, and depression were collected via self-reported questionnaires, which are susceptible to subjective factors like recall bias and social desirability bias, potentially compromising the accuracy of the findings. Third, the study did not differentiate between insomnia subtypes, such as difficulty initiating sleep (DIS), difficulty maintaining sleep (DMS), and early morning awakening (EMA), which may limit a detailed understanding of insomnia patterns (59). Fourth, the data in this study were collected from Foshan City, which may limit the generalizability of the findings to other regions or populations in China. Lastly, although this study explored several factors potentially influencing insomnia, it did not account for other relevant variables, such as work stress, electronic device usage, and environmental conditions. Seasonal variations and long-term lifestyle changes, which could also impact sleep quality, were not considered. Future research should comprehensively assess the combined impact of these factors on sleep.




5 Conclusions

In conclusion, this study demonstrates significant urban-rural differences in the prevalence of insomnia among Foshan residents, with urban residents exhibiting higher insomnia rates than rural residents. The factors influencing insomnia display both shared characteristics and distinct differences between urban and rural populations. The study offers a scientific basis for managing insomnia among Foshan’s urban and rural populations and underscores the intricate mechanisms of insomnia across diverse social environments. For both urban and rural residents, attention should be given to the insomnia issues of those with chronic diseases, anxiety, and depressive disorders, providing them with psychological support and sleep interventions. Moreover, promoting regular healthy diets and physical exercise as universal methods can significantly improve residents’ sleep quality. For urban residents, special attention should be given to individuals experiencing marital difficulties (e.g., unmarried, widowed, or divorced) and professional technical occupations. In rural settings, it is essential to focus on highly educated individuals and address sleep health inequities arising from gender disparities and income gaps. These findings may also have broader implications for other rapidly urbanizing regions globally, where similar urban-rural disparities in mental health and lifestyle factors could contribute to varying insomnia prevalence. The insights from this study could inform targeted public health strategies in other regions, helping to mitigate insomnia and its related impacts on mental health.
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