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Aim: To examine the prevalence and potential risk factors of multimorbidity among older adult in China. In addition, we investigated the pattern of multimorbidity.

Methods: This study is based on data from the fourth Sample Survey of the Aged Population in Urban and Rural China (SSAPUR) in 2015, a comprehensive survey of individuals aged 60 years or older in China. We calculated baseline data and prevalence rates for comorbidities, stratified by household registration, age, sex, education, exercise, and health insurance. Univariate and multivariate logistic regression analyses were conducted to identify potential risk factors for comorbidities. Furthermore, we determined the prevalence rates for the three most frequent disease combinations.

Results: A total of 215,040 participants were included in our analysis. The prevalence of multimorbidity was 50.5% among the older adult in China. The prevalence rate was slightly higher in rural areas than in urban areas, with rates of 51.5 and 49.6%, respectively (p < 0.001). Moreover, the prevalence rate was higher in females than in males, with rates of 55.2 and 45.3%, respectively (p < 0.001). Multivariate logistic regression analysis revealed that individuals aged 70–79 years (OR:1.40, 95% CI: 1.38–1.43, p < 0.001) and over 80 years (OR:1.41, 95% CI: 1.38–1.45, p < 0.001) had a higher prevalence of multimorbidity than those aged 60–69 years. The most prevalent pair of comorbidities was hypertension and osteoarthropathy, with 19.6% of the participants having these two conditions, accounting for 5.4% of the total participants.

Conclusion: Our findings indicate a high prevalence of multimorbidity among the older adult in China. Increased expenditure on preventive health care, popularization of general medicine and popular medical education may be adopted by the Government to cope with the high prevalence of multimorbidity.
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Introduction

Multimorbidity is a prevalent condition, typically defined as the coexistence of two or more chronic diseases, which can result in prolonged hospital stays, increased mortality, elevated medical expenses, and harmful drug reactions for patients (1). Healthcare systems, historically geared up to manage single conditions, are now struggling to cope with the growing complexities of treating patients with multiple chronic health conditions. Notably, the most significant contributors to mortality and disability are diseases associated with the cardiovascular, cerebrovascular, respiratory, and tumors (2–4). Furthermore, the presence of multimorbidity can lead to functional decline, patient frailty, polypharmacy, and reduced quality of life (5). Chronic noncommunicable diseases are linked to aging, which is a leading cause of multimorbidity prevalence (6). A 2019 meta-analysis suggests approximately one-third of adults have multimorbidity globally (7), with rates ranging from 30 to 95% in middle-aged and older adult people (8).

Based on the occurrence of 14 chronic diseases in the 2015 waves of the China Health and Retirement Longitudinal Study (CHARLS), The prevalence of multimorbidity among older adults in China is substantial, estimated at 49.64% (9). However, a review of studies reveals a wide range of estimates, varying from 6.4 to 76.5% among those aged 60 years and older (10). This large variability could be attributed to differences in geography, lifestyle, medical conditions, and data sources across studies. The observed heterogeneity in the prevalence of multimorbidity may also stem from divergent definitions employed or the inclusion criteria specifying the number of diseases to be considered in defining multimorbidity.

In this study, we employed a stratified sampling method to investigate a large Chinese older adult population. Our analysis not only reveals the prevalence of multimorbidity across different age, sex, and education levels, but also identifies common patterns of comorbidities. Our study adopted a stratified sampling method covering all provinces and cities in China. In particular, studies of patterns of multimorbidity hold important implications for policy makers in developing targeted multimorbidity prevention and control strategies.



Methods


Data sources

The China Research Center on Aging is a prominent government-affiliated research institution dedicated to aging research. One of its significant initiatives is the Sample Survey of the Aged Population in Urban and Rural China (SSAPUR) project, which began in 2000. This major national condition survey of the older adult in China was followed by longitudinal surveys in 2006 and 2010, the sample size was expanded and resampled in 2015 by Office of the China National Committee on Aging. The 2000 survey included 18,987 observations, the 2006 survey included 18,458 observations, and the 2010 survey included 18,689 observations. We used data from the fourth survey conducted in 2015, which surveyed a vast number of older adult individuals aged ≥60 years in China. The investigation employed a stratified multistage sampling method with probability proportional to size (PPS). This survey collected data from all provinces, autonomous regions, and municipalities, including 466 counties (districts), 1864 townships (sub-districts), and 7,456 village (residential) committees. The SSAPUR is one of China’s largest older adult population databases. For more information on the fourth SSAPUR’s study design and sampling method, please refer to Supplementary materials S1, S2.

The research protocol has been approved by the Ethical Review Committee of Beijing Hospital (No. 2021BJYYEC-294-01) and approved by National Bureau of Statistics (No. [2014] 87). All participants have provided written informed consent.



Date collection

The data was collected by trained study staff using standardized protocols. At the outset, demographic characteristics including sex, age, education level, exercise and household registration were collected. “Household registration” refers to whether an individual is registered as an agricultural or non-agricultural resident, as recorded in the household register or ascertained by investigators. Education level was categorized as follows: uneducated (no formal education received at any level or from any institution); primary school (completed primary school, dropped out or graduated); junior high school (completed junior high school, dropped out or graduated); high school (completed high school, dropped out or graduated, including general, vocational or secondary professional school); junior college (completed junior college); bachelor’s degree or higher (completed a bachelor’s degree or higher). Exercise refers to all types of intentional physical activity performed for fitness, but excludes housework or farming. Medical insurance refers to the components of China’s medical insurance system, including basic medical insurance for urban workers, basic medical insurance for urban residents, new rural cooperative medical care, and any other medical insurance.

Chronic diseases, including cardiovascular and cerebrovascular diseases (CCVD), cataracts/glaucoma, osteoarthritis, chronic obstructive pulmonary disease (COPD), asthma, malignant tumors, reproductive system diseases (RSD), hypertension, diabetes, and stomach diseases, are self-reported illnesses that have been diagnosed by healthcare professionals before. Multimorbidity is defined as coexistence of two or more chronic diseases in this study.



Statistical analysis

Prior to analysis, data preparation was undertaken, including removal of missing and ambiguous disease status data. Baseline data and multimorbidity prevalence rates were calculated, and stratified rates were determined according to household registration, age, sex, education, exercise, and health insurance. Analysis was also stratified based on sex, age, and urban/rural location. The prevalence of comorbidities was visually presented, stratified by sex and age categories. Univariate logistic regression analyses were conducted to determine odds ratios and 95% confidence intervals, and significant variables were included in the multivariate regression analysis. A p-value of <0.05 was considered statistically significant.

A custom R package was created to calculate the number of cases for each disease combination, of which there were between 45 and 252 possible combinations of 2 to 5 diseases. The number and prevalence of the top three most common disease combinations were also calculated. Statistical analyses were performed with SPSS 24.0 (IBM Corp., Armonk, NY, United States) and R (version 4.1.2).




Results

In this study, a total of 224,142 cases were examined. Those with missing data were then excluded from the analysis. Specifically, 9,085 cases were removed due to unclear disease status, and 17 individuals were eliminated due to having more than 10 missing independent variables. This resulted in a final sample of 215,040 participants for whom we had access to the relevant variables of interest. The prevalence of 10 self-reported chronic diseases among the older adult population of China was found to be 50.5%. Furthermore, the prevalence was observed to be slightly higher in rural areas (51.5%) compared to urban areas (49.6%). Additionally, the prevalence of chronic diseases was higher in females (55.2%) compared to males (45.3%). Health insurance was found to be associated with higher rates of comorbidities, with a prevalence of 50.6% compared to 42.2% among those without health insurance. Furthermore, our analysis revealed statistically significant differences in the prevalence of comorbidities across different age groups, education levels, and exercise frequency (Table 1).



TABLE 1 Demographics and characteristics of participants.
[image: Table1]

The prevalence of multimorbidity increased with age, from 39.4% for men aged 60–64 years to 53.6% for men aged 85 years and above (Table 2). Similarly, for women, the prevalence of multimorbidity was 48.4% for those aged 60–64 years, and the highest prevalence was observed in women aged 80–84 years (53.6%) (Figure 1).



TABLE 2 Univariate and multivariate logistic analysis for multimorbidity.
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FIGURE 1
 The stratified prevalence of multimorbidity by sex and age.


A regression analysis was conducted to investigate the association between various factors such as household registration, age, sex, education, exercise, and health insurance with the prevalence of multimorbidity. The results showed that all independent variables displayed statistically significant associations. The multivariate analysis indicated that older individuals, specifically those aged 70–79 years (Odd ratio (OR):1.40, 95% confidence interval (CI): 1.38–1.43, p < 0.001) and those aged 80 years and above (OR:1.41, 95% CI: 1.38–1.45, p < 0.001), had a higher prevalence of multimorbidity compared to those aged 60–69 years. Furthermore, older individuals with higher levels of education and those who exercised once to five times per week were found to have a lower prevalence of multimorbidity (Table 3).



TABLE 3 The prevalence of multimorbidity by sex and age.
[image: Table3]

Figure 2 displays the combination patterns and proportions of the two diseases. The most frequent combination was “Hypertension + Osteoarthropathy,” accounting for 19.6% of participants with 2 diseases or 5.4% of the total participants. Additionally, the most common combination of three diseases was “CCVD + Osteoarthropathy + Hypertension” in 2% of the total participants (Table 4).

[image: Figure 2]

FIGURE 2
 Number and prevalence of 2 diseases. * In the pattern of 2 diseases, the lower left part is the number of patients, and the upper right part is the prevalence accounting for patients with 2 diseases. CCVD, cardiovascular and cerebrovascular diseases; COPD, chronic obstructive pulmonary disease; RSD, reproductive system diseases.




TABLE 4 The top three multimorbidity situations.
[image: Table4]



Discussion

The current study examined the prevalence of self-reported chronic diseases among older adult Chinese individuals, revealing a rate of 50.5%. These diseases spanned numerous systems, including cardiovascular, respiratory, endocrine, digestive, skeletal, and malignant tumor. Notably, two large-scale studies (0.5 million and 2 million participants), conducted by Fanjuningl and Wang X et al., demonstrated multimorbidity prevalence rates of 31.8 and 81.3%, respectively, in individuals aged 60 and over (11, 12). While different populations and combinations of diseases may result in varying prevalence estimates, the accuracy of the questionnaire is an important factor that contributes to these discrepancies (13). Regardless, comorbidities demonstrate high prevalence, significant health economic consumption, and an increased risk of mortality, particularly with respect to concurrent CCVD and RSD (11).

The prevalence of multimorbidity increases with age. Education and exercise may serve as potential protective factors for comorbidities. There is a positive correlation between higher education levels and income, leading to an increased focus on health, comfortable living environments, and access to healthcare. Though the prevalence rates of conditions such as diabetes are higher among highly educated individuals (14), most chronic diseases are less prevalent. Regular exercise is also acknowledged as a healthy habit.

The prevalence of comorbidities in rural areas of China is slightly higher than that in urban areas. This can be attributed to osteoarthropathy caused by manual labor and a higher incidence of COPD or other RSD in rural areas. Additionally, relatively lower economic conditions and fewer healthcare visits can cause chronic disease progression and underestimation of prevalence. A recent study found that individuals living in economically disadvantaged areas develop multiple health conditions 10–15 years earlier than those in more affluent regions (15). It is noteworthy that Chinese government’s rural revitalization program and new rural cooperative medical system have played a significant role in reducing the healthcare disparity between rural and urban areas. The gaps in chronic disease prevalence between rural and urban areas are anticipated to reduce further in the future.

The prevalence of comorbidities was significantly higher in females as compared to males.

A study found that women had a higher prevalence of multimorbidity than men across all age cohorts. Multiple studies have suggested that females may pose a risk factor for the development of comorbidities (8, 16). This difference in prevalence between sex need further investigation.

The study revealed that the most prevalent combination of two comorbidities was “Hypertension+ Osteoarthropathy,” followed by “CCVD+ Osteoarthropathy and CCVD+ Hypertension.” Diseases that Occurred at high frequency in the three-, four-, and five-disease combinations were stomach diseases, cataract/glaucoma, COPD, and diabetes. Kirchberger et al. studied 4,127 participants and found that diabetes, hypertension, stroke, and heart disease (metabolome multimordiopathy combination) had a higher occurrence in the older adult (17). In this investigation, hypertension, CCVD, and diabetes were categorized as metabolic disorders. Hypertension, hyperlipidemia, and diabetes are renowned risk factors for atherosclerosis (18). Large-artery atherosclerotic plaque rupture leads to cardiovascular and cerebrovascular incidents (19). Once CCVD ensues, it typically causes labor loss and a surge in treatment expenses. Metabolic conditions often require long-term use of medications to control blood pressure, lower cholesterol, and manage blood sugar levels. Based on the results of the study, CCVD manifested twice in the two disease combinations, more than hypertension and diabetes. This implies that there may be numerous older adult individuals who are unaware that they have hypertension, diabetes, or hyperlipidemia until they experience CCVD symptoms. Therefore, it is vital to promote blood pressure, blood lipid, and blood glucose management and decrease the cost of fundamental drugs for metabolic diseases for the older adult in China. Considering health economics, these actions can prevent the high cost of CCVD and retain the social workforce, which is of paramount significance.

Several research studies have recognized hearing impairment, eye diseases, and joint diseases as degenerative diseases (20). In this study, Osteoarthropathy and Cataract/glaucoma were also categorized as degenerative diseases. The onset of degenerative diseases is traced back to aging (21). Aging has been found to promote the development of proliferative lesions, including cancer (22). Malignant tumors were not observed among the top three combinations of comorbidities consisting of 2–5 diseases in this investigation. This may be due to their significant impact on patient survival. Meanwhile, COPD and stomach disease were frequent in the multimorbidity group. The number of COPD cases has significantly risen from 32.4 million in 1990 to 54.8 million in 2013 (23), making it a prevailing disease that results in working days lost and mortality, particularly in rural areas and smokers. China has a high incidence of gastritis and gastric cancer, with a high H. pylori infection rate. Nearly half of the gastric cancer new cases and deaths caused by H. pylori infection worldwide happen in China (24). Therefore, HP screening and elimination together with the popularization of gastrointestinal endoscopy examination need further demonstration.

In recent years, China has made significant progress in the prevention and treatment of multimorbidity. Various strategies and initiatives have been implemented, but there are still areas for improvement.

Firstly, there has been a focus on promoting health education and disease prevention at the community level (25). This includes initiatives aimed at raising awareness about common risk factors for chronic diseases such as hypertension, diabetes, and obesity. Secondly, efforts have been made to improve coordination and integration of care through the establishment of regional healthcare networks (26). These networks facilitate the sharing of medical information and promote collaboration among healthcare providers in different areas. Thirdly, China has prioritized the development of primary healthcare services to ensure early detection and management of chronic diseases (27). The expansion of community health centers and the training of general practitioners have contributed to improved access to healthcare services for individuals with multimorbidity.

Despite these efforts, there are areas where improvements can be made. Firstly, there is a need for better integration of healthcare services across different levels of care, including primary care, secondary care, and tertiary care. This can be achieved through the establishment of formal mechanisms for communication and care coordination between healthcare providers. Secondly, there is a need for more comprehensive and standardized guidelines for managing multimorbidity. These guidelines should provide clear treatment algorithms and recommendations for individuals with multiple chronic conditions (28). Thirdly, there is a need for increased research and data collection on multimorbidity in China in order to better understand the epidemiology and impact of multiple chronic conditions on the population.


Limitations

The present study has several limitations. Firstly, it did not encompass a comprehensive range of diseases, including renal, intestinal, hepatic, and neurodegenerative conditions. Secondly, the self-reported nature of the diseases among the older adult sample raises concerns about the accuracy of this data. Thirdly, the absence of follow-up data precludes further investigation into the mortality and disability resulting from comorbidities.




Conclusion

This investigation aimed to document the prevalence and co-occurrence of multimorbidity in Chinese older adult populations across age, sex, and urban–rural residency. In addition, by examining these findings alongside existing literature, this study further explored multimorbidity profiles involving metabolic and degenerative diseases. The implications of this research are substantial, with relevance to both health policymaking and promotion. China has made significant progress in preventing and treating multimorbidity in recent years, but there is still room for improvement. By improving care coordination, developing comprehensive guidelines, and increasing research efforts, the healthcare system can better support individuals with multiple chronic conditions.
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Education level
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Six times and above 46,453 (21.6) 8,748 (18.8) 15,158 (326) 22,547 (48.5)

Medical insurance
No 1960 (0.9) 476 (24.3) 657 (33.5) 827 (42.2)

Yes 213,080 (99.1) 36,519 (17.1) 68,785 (32.3) 107,776 (50.6)
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