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The association 
between healthcare needs, 
socioeconomic status, and life 
satisfaction from a Chinese rural 
population cohort, 2012–2018
Caiyun Chen1,2, Richard Huan Xu3,4*, Eliza Lai‑yi Wong4 & Dong Wang5

This study aimed to examine the prevalence of unmet healthcare needs and clarify its impact 
on socioeconomic status (SES) and life satisfaction in a longitudinal cohort of the Chinese rural 
population. Data used in this study were obtained from a nationally representative sample of 1387 
eligible rural residents from the Chinese Family Panel Studies. Generalized estimating equation 
(GEE) logistic regression models were used to examine the factors associated with unmet healthcare 
needs and the impact of unmet healthcare needs on respondents’ perceived SES and life satisfaction. 
Approximately 34.6% of respondents were male, 18.2% were ≤ 40 years, and 66.7% had completed 
primary education or below. Around 19% and 32.6% of individuals who healthcare needs were met 
reported an above average socioeconomic status and life satisfaction, respectively in the baseline 
survey. GEE models demonstrated that unmet healthcare needs were significantly associated with low 
perceived SES (Odds ratio = 1.57, p < 0.001) and life satisfaction (Odds ratio = 1.23, p = 0.03) adjusted 
by covariates. Respondents who were older, reported moderate or severe illness, and with chronic 
conditions were more likely to report the unmet healthcare needs.Unmet healthcare needs are 
longitudinally associated with low SES and life satisfaction among the Chinese rural population, the 
disparity in access to healthcare exists among this population.

Equal access to healthcare is an important mechanism that mediates socioeconomic disparities in people’s health. 
A growing number of studies consistently show that people from higher socioeconomic groups are more likely to 
experience better health outcomes, report a lower risk of chronic conditions, and enjoy a longer life expectancy 
than those with lower socioeconomic status (SES)1–3. While looking specifically at rural populations, who have 
less utilization of or more unmet needs in regard to medical care, a similar pattern emerges 4. Despite significant 
policy attention and years of study, equal access to healthcare services in rural settings remains a health policy 
challenge5. There is increasing recognition that equal access to healthcare services can affect not only people’s 
health outcomes but also their social characteristics; moreover, it can create conditions that influence the 
configuration of local health- and social care systems2,6. However, in China, the long-term impact of exposure to 
unmet healthcare needs on perceived health development and social determinants of health and life satisfaction 
has rarely been reported in rural populations.

Providing and sustaining adequate and quality primary healthcare services for members of the Chinese rural 
population, who live under a dual-track healthcare system, is a major challenge that governments have faced for 
several decades7. With the rapid economic growth over the past three decades, the sociodemographic status and 
social structures in rural areas have changed significantly, which has resulted in widespread rural population 
decline, aging, and outmigration as well as prominent problems in the retention of medical professionals and 
the operation of locally available healthcare facilities. Although the reimbursement rate of the new cooperative 
medical scheme (NCMS) for the rural population is increasing, unmet healthcare needs remain, and their access 
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to serviceable resources, including health literacy, financial support, and social connections, which affect their 
quality of life and social well-being, remain limited8.

In China, compared to urban residents, unequal access to quality health care is more prevalent among 
rural residents due to a high economic imbalance. In 2013, an updated NCMS was introduced by the central 
government, which aimed to greatly reduce rural patients’ financial burden of healthcare utilization through 
nearly full coverage9. However, the design and implementation of this NCMS varied across regions in China 
due to local socioeconomic conditions. Although with rapid urbanization, the wealth of the rural population 
has increased, with a growing number of them working in urban areas, given the strict hukou (family registry) 
system in China, they are still defined as rural residents, despite living in urban areas, and benefit only from 
limited social welfare schemes and services, compared to the “true” urban residents10. However, in 2016, the 
Chinese central government decided to combine the NCMS with urban resident medical schemes to reduce 
the urban–rural inequity in healthcare utilization. The modest reimbursement for inpatient and outpatient 
services has limited rural patients’ ability to use quality urban healthcare services11. According to 2018 China 
healthcare statistics, healthcare expenditure for urban residents paid by medical insurance is approximately twice 
that of rural residents12. This systematic inequity leads to the unmet healthcare needs of the rural population 
being higher than that of their urban counterparts due to lower financial protection, which is challenged by the 
implementation of rural revitalization strategies. However, empirical evidence regarding the threat of unmet 
healthcare needs to long-term health outcomes, equity, and social welfare in the Chinese rural population is 
limited. Thus, in this study, we used large state-level survey data to assess the relationship between unmet 
healthcare needs and perceived long-term SES and life satisfaction in a sample of the Chinese rural population.

Method
Data.  The data used in this study were obtained from 2012, 2016, and 2018 online datasets of the Chinese 
Family Panel Studies (CFPS). The CFPS constitute a nationally representative and biannually longitudinal survey 
of communities, families, and individuals launched in 2010 with a focus on the economic state and well-being 
of the Chinese population. The information and dataset can be found on the CFPS official website (http://​www.​
isss.​pku.​edu.​cn/​cfps/). The data used in this study were obtained via a formal application and were approved by 
the CFPS committee. Our sample was strictly restricted to individuals aged between 18 and 80 years as of the 
baseline survey and reported as rural residents according to their family register information at both the baseline 
and follow-up surveys.

Measures.  Demographic characteristics.  Socioeconomic information regarding gender (male/female), age, 
educational attainment (primary or below/secondary or above), marital status (married/unmarried), employment 
status (active/non-active), and personal annual income (≤ 5000 RMB/5001–15000RMB/ ≥ 150001RMB) was 
collected.

Lifestyle and health status.  Individuals’ lifestyle and health status information concerning chronic conditions 
(yes/no), body mass index (normal/abnormal), smoking and alcohol consumption in the previous six months 
(yes/no), type of visit to medical service delivery institutions (general outpatient/specialist/community center/
clinics), and severity of illness (mild/moderate/severe) was collected.

Equity of access to and quality of healthcare services.  Information about respondents’ agreement with the 
statement “equal needs have equal opportunities to access healthcare in China” was collected (1–10, where 10 
indicated the most agreeable). The service quality was measured using the item “Are you satisfied with the last 
service provided by the medical professional?” and responded on a scale of 1 to 5. The results were categorized 
as bad (1–2), fair (3), and good (4–5) quality.

Perceived SES and life satisfaction.  Perceived SES and life satisfaction were assessed using the following 
questions: “What do you think about your current SES in the local community?” and “What do you think 
about your current life satisfaction in the local community?” respectively. Respondents were asked to make their 
selection on a scale ranging from 0 to 5, with 0 indicating very low or very unsatisfied and five indicating very 
high or very satisfied. The outcome of these two items was regrouped as a binary categorical variable, which was 
equal to or below average and above average based on the mean score.

Healthcare needs.  Unmet healthcare needs can be conceptualized as covering a spectrum of healthcare needs 
that are not optimally met. In this study, we defined unmet healthcare needs as an individual perceiving/
reporting that they needed medical services but did not receive them13. Outcomes for two items (“Have you felt 
uncomfortable in the last two weeks?” [yes/no] and “Have you visited doctors?” [yes/no]) were used to measure 
healthcare needs. Eligible respondents were restricted to individuals who reported feeling uncomfortable 
(those who selected YES on the first item) in the last two weeks in all three rounds of the survey. Subsequently, 
individuals who reported not visiting doctors (those who selected NO on the second item) were defined as 
respondents with unmet healthcare needs and vice versa (those who selected YES were defined as those whose 
healthcare needs were met).

Depressive status.  The Center for Epidemiologic Studies-Depression Scale (CES-D) was used to assess 
depressive symptoms14. The CES-D scale is a 20-item instrument with each item rated on a four-point scale 
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ranging from 0 (“rarely or none of the time”) to 3 (“most or all of the time”) reflecting the frequency of depressive 
symptoms. The threshold for detecting depression on the CES-D was identified as 16 (range: 0–60)15.

Statistical analysis.  Descriptive analysis was used to describe respondents’ demographics, lifestyle, 
and health status as proportions and percentages. Chi-square tests were used to examine the demographics, 
lifestyle, and health status of respondents with different statuses of illness at the baseline survey. We also used 
chi-square tests to examine the differences in severity of illness, perceived SES, life satisfaction, service quality, 
and type of visited medical service delivery institutions between the three rounds of the survey. The Kruskal–
Wallis test and Wilcoxon signed-rank test were used to assess the differences between respondents’ attitudes 
toward equality of access to healthcare services and severity of illness. To analyze the longitudinal relationship 
between healthcare needs, perceived SES, and life satisfaction, we adopted a generalized estimating equation 
(GEE) logistic regression model, using a robust sandwich variance estimator16. GEE models are an extension of 
generalized linear models and widely used for analyzing longitudinal data17,18. It uses all available longitudinal 
data, allows unequal numbers of repeated measurements, and has some robustness against deviation from 
normality. Measure for the healthcare needs and all the covariates are repeated measures, except for several 
time-invariant variables (e.g., sex). Our GEE models included healthcare needs (dependent variable), SES, 
life satisfaction, demographics, lifestyle, depressive status, and severity of illness. Odds ratios (ORs) and 95% 
confidence intervals (95% CIs) from GEE logistic models were estimated to predict the probabilities of perceived 
SES and life satisfaction adjusted for respondents’ background characteristics. Analyses were performed using 
the R software, and p values < 0.05 were considered statistically significant.

Table 1.   General characteristics and stratified by disease severity group at baseline in 2012, n (%) 2012, China.

Disease status

Overall (n = 1387) Mild (n = 222) Moderate (n = 513) Severe (n = 652) t/ x2 (d.f.) p

Sex

Male 476 (34.6) 74 (33.8) 179 (35.2) 223 (34.4)
0.2 (2) 0.93

Female 900 (65.4) 145 (66.2) 330 (64.8) 425 (65.6)

Age

 ≤ 40 years 249 (18.2) 48 (22.2) 124 (24.5) 77 (11.9)

40.6 (6)  < 0.001
41 ~ 50 years 416 (30.4) 63 (29.2) 158 (31.2) 195 (30.2)

51 ~ 60 years 425 (31.1) 71 (32.9) 129 (25.5) 225 (34.8)

 ≥ 60 years 278 (20.3) 34 (15.7) 95 (18.8) 149 (23.1)

Educational level

Primary or below 926 (66.7) 130 (65) 316 (69.8) 480 (78.7)
19 (2)  < 0.001

Secondary or above 337 (33.3) 70 (35) 137 (30.2) 130 (21.3)

Married status

Married 1132 (81.6) 173 (86.5) 411 (90.5) 548 (89.8)
2.5 (2) 0.29

Unmarried 132 (9.5) 27 (13.5) 43 (9.5) 62 (10.2)

Employed status

Actively 791 (57) 131 (60.1) 310 (60.9) 350 (53.8)
6.6 (2) 0.04

Non-actively 586 (42.2) 87 (39.9) 199 (39.1) 300 (46.2)

Chronic condition

Yes 343 (24.7) 33 (14.9) 119 (23.2) 191 (29.3)
19.2 (2)  < 0.001

No 1044 (75.3) 189 (85.1) 394 (76.8) 461 (70.7)

Personal annual income

 ≤ 5000RMB 1155 (83.3) 175 (78.8) 402 (78.4) 578 (88.8)

31.9 (4)  < 0.0015001-15000RMB 128 (9.2) 20 (9) 61 (11.9) 47 (7.2)

 ≥ 150001RMB 103 (7.4) 27 (12.2) 50 (9.7) 26 (4)

Body mass index

Normal 769 (60.1) 127 (59.3) 293 (62.5) 349 (58.6)
1.7 (2) 0.42

Unnormal 510 (39.9) 87 (40.7) 176 (37.5) 247 (41.4)

Smoke

No 1055 (76.1) 169 (76.1) 399 (77.8) 487 (74.7)
1.5 (2) 0.47

Yes 332 (23.9) 53 (23.9) 114 (22.2) 165 (25.3)

Alcohol consumption

No 1244 (89.7) 197 (88.7) 460 (89.7) 587 (90)
0.3 (2) 0.86

Yes 143 (10.3) 25 (11.3) 53 (10.3) 65 (10)
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Ethical approval and consent to participate.  All study participants gave informed consent to 
participate in the original survey, and the study was conducted according to the principles embodied in the 
Declaration of Helsinki. Ethical approval of this analysis was granted by the Institutional Review Board of the 
Hong Kong Polytechnic University (Ref: HSEARS20210714009).

Results
Data from 1,387 rural residents who met our criteria were included in the analysis. Among them, 476 (34.6%) 
were male, 249 were ≤ 40 years (18.2%), and 926 only completed primary education or below (66.7%). Regarding 
the severity of illness, respondents who were young, highly educated, and actively employed, had no chronic 
conditions, and were well paid, reported a significantly higher proportion of mild illness (Table 1).

Table 2 demonstrates that a higher proportion of respondents who showed a low perceived SES and life 
satisfaction were more likely to report unmet healthcare needs in the baseline survey and follow-ups. We found 
that more respondents whose healthcare needs were met reported a higher SES in all three surveys, regardless 
of their depressive status. Only respondents who showed no depressive symptoms and had unmet healthcare 
needs exhibited significantly lower life satisfaction than those who reported that their healthcare needs were 
met in the 2018 survey. Regarding the relationship between severity of illness and healthcare needs, the overall 
proportion of unmet healthcare needs decreased from 27.9% in 2012 to 14.1% in 2018. Respondents with mild 
illness reported the largest decrease rate of 32.4% from 2012 to 2018 (part a, Fig. 1).

Figure 1 (part b) shows the respondents’ ratings of the service quality of different medical service delivery 
institutions. Overall, fewer respondents were satisfied with the service quality of community healthcare centers 
than were those visiting other medical service delivery institutions. Respondents using general outpatient services 
reported the largest increase in the rate of satisfaction with service quality, from 43.3% in 2012 to 61% in 2018, 
compared to those using the other types of services. The rate of satisfaction with service quality for specialist 
services dropped from 61.8% in 2012 to 57.4% in 2018. Figure 1 (part c) demonstrates that respondents with 
unmet healthcare needs indicated a significant decrease in agreement with having equal access to healthcare 
services from 2012 (mean = 4.33/10) to 2018 (mean = 3.36/10).

Table 3 shows the results of the GEE models conducted separately to predict the associations between 
(1) healthcare needs and respondents’ background characteristics (Model 1) and (2) healthcare needs and 
perceived SES and life satisfaction (Models 2 and 3), respectively. In Models 2 and 3, potential confounders (i.e., 
respondents’ demographics, health status, and lifestyles) were adjusted. The ORs and 95% CI showed that there 
was a significant association between unmet healthcare needs and low perceived SES (OR = 1.56, 95% CI = 1.28, 

Table 2.   Relationship between health care needs, SES and life satisfaction and stratified by depressive status in 
different follow-ups, n (%).

2012 2016 2018

Unmet need Met need p Unmet need Met need p Unmet needs Met needs p

Overall

Socioeconomic status

Below or equal to 
average 330 (86.6) 797 (81)

0.01
187 (83.5) 826 (71.6)

 < 0.001
150 (76.9) 700 (59)

 < 0.001
Above average 51 (13.4) 187 (19) 37 (16.5) 328 (28.4) 45 (23.1) 487 (41)

Life satisfaction

Below or equal to 
average 269 (70.1) 670 (67.4)

0.34
131 (58.2) 590 (50.9)

0.05
90 (45.9) 414 (34.8)

0.002
Above average 115 (29.9) 324 (32.6) 94 (41.8) 568 (49.1) 106 (54.1) 777 (65.2)

Depressive status

Socioeconomic status

Below or equal to 
average 162 (88.5) 408 (80.5)

0.01
96 (85.7) 491 (75.1)

0.01
84 (80.8) 371 (62.5)

 < 0.001
Above average 21 (11.5) 99 (19.5) 16 (14.3) 163 (24.9) 20 (19.2) 223 (37.5)

Life satisfaction

Below or equal to 
average 138 (75) 372 (72.8)

0.56
74 (9)65.5 377 (57.5)

0.1
53 (51) 255 (42.9)

0.12
Above average 46 (25) 139 (27.2) 39 (34.5) 279 (42.5) 51 (49) 340 (57.1)

Non-depressive status

Socioeconomic status

Below or equal to 
average 160 (86.5) 356 (82)

0.17
91 (82) 332 (66.8)

0.002
64 (71.9) 324 (55.3)

0.003
Above average 25 (13.5) 78 (18) 20 (18) 165 (33.2) 25 (28.1) 262 (44.7)

Life satisfaction

Below or equal to 
average 120 (64.2) 263 (60.7)

0.47
57 (51.4) 212 (42.4)

0.08
35 (38.9) 156 (26.6)

0.02
Above average 67 (35.8) 170 (39.9) 54 (48.6) 288 (57.6) 55 (61.1) 431 (73.4)
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1.92) and life satisfaction (OR = 1.23, 95% CI = 1.02, 1.48). Older respondents, with moderate or severe illness, 
and with comorbid chronic conditions were more likely to report unmet healthcare needs.

Discussion
This study demonstrates that higher unmet healthcare needs were longitudinally associated with lower perceived 
SES and life satisfaction in the rural Chinese population. Healthcare needs are an independent predictor of long-
term SES, even after adjusting for individuals’ sociodemographic characteristics, health status, and lifestyle. The 
outcomes of the logistic regression model confirmed that older rural residents, with moderate or worse illness, 
and with comorbid chronic conditions were more likely to report having significant unmet healthcare needs. Our 
findings suggest that healthcare needs involve important elements of individuals’ social well-being and health 
equity, a fact that has not received adequate attention in previous SES studies of rural populations. Given that 
the concepts of perceived SES and life satisfaction in this study were subjective, respondents’ mental well-being 
was also considered in our analysis and showed a significant impact on the effect of unmet healthcare needs 
on respondents’ SES. Mental health problems are associated with chronic physical disease and socioeconomic 
disadvantage in China19,20, and the utilization of mental health services in rural areas is insufficient, compared 
to that in urban areas21. We suggest that unequal access to healthcare is not only a health issue but a social issue 
and postulate that it may increase social disparities within communities, between regions, and even across 
generations. Future research will be needed to examine these mechanisms and develop possible interventions 
to reduce health-related social inequality.

Met/unmet healthcare needs have been increasingly identified as a critical indicator of access to care 
within and across different healthcare systems22,23. However, the outcomes of evaluation can vary owing to the 
different definitions, settings, or populations of healthcare needs. In this study, we referred to healthcare needs 
as the difference between healthcare services deemed necessary to manage a particular health problem and 
actual services received, which is in line with several previous studies24,25. However, as health is increasingly 
seen by the public health community as a multidimensional construct that includes physical, mental, and social 
domains26, the connotations of healthcare needs change and broaden accordingly. The significant association 
between unmet healthcare needs and low perceived SES and life satisfaction can be reasonably explained if we 
recognize healthcare needs as the health aspect of broader social care needs, which aim to provide individuals 

Figure 1.   Association between unmet healthcare needs, severity of illness, quality of service and equal access to 
service, 2012–2018, China.
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with assistance with activities of daily living, to maintain their independence, and to enable them to better engage 
in social activities27. It has been confirmed that long-term unmet needs are more likely to lead to mental health 
problems28, readmission29, and high mortality rates30, which, in turn, lower individuals’ SES and life satisfaction. 
Additionally, considering that China has a rural–urban dual system in which socioeconomic disparity is 
substantial and urbanization has been rapid in recent decades, the divide between rural and urban areas in terms 
of demographic structure, social norms, and economic development has widened. Reducing unmet healthcare 
needs is important to bridge the boundaries among social, mental, and medical services for rural populations.

Social class has been confirmed by previous studies as a fundamental determinant of health, and the 
association is believed to cross-cultural and geographic boundaries. A close relationship between unmet 
healthcare needs and individuals’ SES has been reported in several previous studies. For example, people 

Table 3.   Odds ratios (95% confidence intervals) for associations between healthcare needs and social status 
and life satisfaction. # Reference = healthcare needs met.

Model 1# Model 2 Model 3

OR 95%C.I p OR 95% C.I p OR 95% C.I p

Socioeconomic status

Above average Ref

Below or equal to average 1.56 1.26,1.93  < 0.001

Life satisfaction

Above average Ref

Below or equal to average 1.23 1.05,1.48 0.02

Sex

Female Ref Ref Ref

Male 0.99 0.76,1.3 0.95 1.01 0.54,1.32 0.92 0.98 0.77,1.26 0.94

Age

 ≤ 40 years Ref Ref Ref

41 ~ 50 years 1.68 1.31,2.16  < 0.001 1.62 1.23,1.87  < 0.001 1.67 1.13,1.82  < 0.001

51 ~ 60 years 1.82 1.42,2.34  < 0.001 1.71 1.23,2.31  < 0.001 1.77 1.51,2.21  < 0.001

 ≥ 60 years 1.98 1.45,2.66  < 0.001 1.76 1.55,3.33  < 0.001 1.89 1.66, 3.3  < 0.001

Education

Primary or below Ref Ref Ref

Secondary or above 1.06 0.87,1.28 0.55 1.05 0.19,1.26 0.64 1.04 0.6,1.66 0.69

Severity of illness

Mild Ref Ref Ref

Moderate 1.52 1.2,1.92  < 0.001 1.52 1.2,1.99  < 0.001 1.54 1.21,1.54  < 0.001

Severe 2.48 1.95,3.13  < 0.001 2.41 1.71,3.63  < 0.001 2.5 2.2,3.31  < 0.001

Depression

No Ref Ref Ref

Yes 0.91 0.76,1.08 0.33 0.93 0.45,1.19 0.45 0.93 0.17,0.67 0.45

Employment

Non-actively Ref Ref Ref

Actively 0.99 0.82,1.16 0.87 0.97 0.86,1.2 0.83 0.98 0.39,1.16 0.84

Income

 ≤ 5000RMB Ref Ref Ref

5001-15000RMB 0.83 0.63,1.12 0.21 0.85 0.11,1.91 0.29 0.84 0.1,0.97 0.25

 ≥ 150001RMB 0.78 0.56,1.07 0.15 0.77 0.09,1.87 0.15 0.78 0.03,1.45 0.16

Chronic condition

No Ref Ref Ref

Yes 1.42 1.12,1.79 0.003 1.42 1.12,2.32 0.002 1.43 1.06,2.1 0.002

BMI

Unnormal Ref Ref Ref

Normal 1.13 0.94,1.34 0.2 1.12 0.71,1.57 0.23 1.12 0.91,1.66 0.2

Smoke

No Ref Ref Ref

Yes 0.83 0.63,1.08 0.16 0.83 0.03,1.42 0.17 0.83 0.61,1.98 0.19

Alcohol consumption

No Ref Ref Ref

Yes 0.84 0.63,1.13 0.25 0.82 0.09,1.57 0.18 0.83 0.03,1.54 0.22
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who were females, ethnic minorities, low income, or had chronic conditions were more likely to report a high 
possibility of having the unmet healthcare needs31–34. However, our data revealed that individuals reporting high 
unmet needs were those who reported living with mild illness. Further analyses also showed that individuals 
with unmet healthcare needs were highly likely to have unequal access to medical services. This phenomenon 
revealed that rural residents who did not consistently use healthcare services may have failed to do so not because 
of their mild illness but because they were unable to access affordable quality medical services, which is partially 
in line with previous findings35–37 but has never been discussed in terms of the Chinese rural population. Further 
studies should explore which factors contribute to unequal access to medical care, quantify their associations 
with unmet healthcare needs, and investigate their longitudinally detrimental effect on rural residents’ SES.

One interesting finding is that increasing input in rural healthcare facilities in recent decades does not seem 
to have led to commensurate improvements in rural residents’ life satisfaction. Life satisfaction is identified 
as a subjective concept and is difficult to measure. A previous study on life satisfaction indicated that simply 
assuming fast economic growth can lead to a happy population is not accurate38. This study demonstrated a causal 
relationship between unmet healthcare needs and low life satisfaction in a rural population in China. China 
has experienced rapid and substantial economic growth for more than 30 years, and the NCMS provides health 
insurance coverage to the rural population, which has greatly changed rural people’s health over time39. However, 
a recent study found that Chinese rural residents from low-income groups still report a high financial risk40, 
which leads to a high rate of unmet healthcare needs. Moreover, we found that despite the enhanced satisfaction 
with the quality of healthcare services, an increased proportion of respondents reported dissatisfaction with the 
quality of healthcare services for all types of medical services from 2012 to 2018. This indicates that despite the 
existence of a causal relationship between unmet healthcare needs and life satisfaction, the mediating effect of the 
quality of healthcare services should be further investigated. The NCMS should gradually transfer its focus from 
increasing population coverage to improving service coverage and reimbursement rates. Rural residents are the 
most challenging population for whom to improve health outcomes due to their low income, poor health status, 
and limited access to health services41. Our findings confirmed that unmet healthcare needs can be a detrimental 
factor leading to socioeconomic disadvantages and life dissatisfaction in the rural Chinese population, and its 
impact is consistent and far-reaching.

This study had several limitations. First, although our sample elicited from a nationally representative sample, 
only data from around 1300 individuals, who met our study purpose, were elicited for analysis, which may have 
led to selection bias and affected the generalizability of our findings. Second, information regarding SES and life 
satisfaction was self-reported, which may have led to recall bias. Third, even if respondents reported the rural 
family registry in both 2012 and 2018, they may have been living in an urban rather than a rural area, and we 
cannot differentiate between these two groups in this study, which may have led to selection bias.

Conclusions
This study demonstrated that unmet healthcare needs are longitudinally associated with low SES and life 
satisfaction among the Chinese rural population, and the disparity in access to healthcare services led to 
significant inequity in service utilization. This study also showed that advanced age, severe illness, and comorbid 
chronic conditions were factors that increased rural residents’ unmet healthcare needs. In 2016, the Chinese 
government decided to combine urban and rural resident medical insurance schemes to reform the cost-sharing 
mechanism. This may prove to be a game-changer for reducing healthcare disparity between urban and rural 
areas; however, its effects may not be measurable from our data. Future studies are needed to investigate its impact 
on rural populations’ long-term SES and life satisfaction.

Data availability
The data that support the findings of this study are available from the Chinese Family Panel Studies but 
restrictions apply to the availability of these data, which were used under license for the current study, and 
so are not publicly available. Data are however available from the authors upon reasonable request and with 
permission of the Chinese Family Panel Studies.

Received: 14 April 2022; Accepted: 16 August 2022

References
	 1.	 Ko, K. Unmet healthcare needs and health status: Panel evidence from Korea. Health Pol. (New York) 120, 646–653. https://​doi.​

org/​10.​1016/j.​healt​hpol.​2016.​04.​005 (2016).
	 2.	 Tumin, D. et al. Local income inequality, individual socioeconomic status, and unmet healthcare needs in Ohio, USA. Heal. Equity 

2, 37–44. https://​doi.​org/​10.​1089/​heq.​2017.​0058 (2018).
	 3.	 Hoebel, J. et al. Socioeconomic inequalities in health and perceived unmet needs for healthcare among the elderly in Germany. 

Int. J. Env. Res. Pub. Heal. 14, 1127. https://​doi.​org/​10.​3390/​ijerp​h1410​1127 (2017).
	 4.	 McDonald, C. Does geography matter? The health service use and unmet health care needs of older Canadians. Can. J. Aging 29, 

23–37. https://​doi.​org/​10.​1017/​S0714​98080​99903​89 (2010).
	 5.	 Peterson, L. County-level poverty is equally associated with unmet health care needs in rural and urban settings. J. Rural Heal. 26, 

373–382. https://​doi.​org/​10.​1111/j.​1748-​0361.​2010.​00309.x (2010).
	 6.	 Bataineh, H., Devlin, R. A. & Barham, V. Unmet health care and health care utilization. Heal. Econ. 28, 529–542. https://​doi.​org/​

10.​1002/​hec.​3862 (2019).
	 7.	 Miao, X. et al. Unmet health needs and associated factors among 1727 rural community-dwelling older adults: A cross-sectional 

study. Geriatr. Nurs. 42, 772–775. https://​doi.​org/​10.​1016/j.​gerin​urse.​2021.​04.​003 (2021).
	 8.	 Lindstrӧm, C., Rosvall, M. & Lindstrӧm, M. Socioeconomic status, social capital and self-reported unmet health care needs: A 

population-based study. Scand. J. Pub. Heal. 45, 212–221. https://​doi.​org/​10.​1177/​14034​94816​689345 (2017).

https://doi.org/10.1016/j.healthpol.2016.04.005
https://doi.org/10.1016/j.healthpol.2016.04.005
https://doi.org/10.1089/heq.2017.0058
https://doi.org/10.3390/ijerph14101127
https://doi.org/10.1017/S0714980809990389
https://doi.org/10.1111/j.1748-0361.2010.00309.x
https://doi.org/10.1002/hec.3862
https://doi.org/10.1002/hec.3862
https://doi.org/10.1016/j.gerinurse.2021.04.003
https://doi.org/10.1177/1403494816689345


8

Vol:.(1234567890)

Scientific Reports |        (2022) 12:14129  | https://doi.org/10.1038/s41598-022-18596-9

www.nature.com/scientificreports/

	 9.	 Wang, Z. et al. The comparison of healthcare utilization inequity between URRBMI and NCMS in rural China. Int. J. Equity Heal. 
18, 90. https://​doi.​org/​10.​1186/​s12939-​019-​0987-1 (2019).

	10.	 Yip, H. What drove the cycles of Chinese health system reforms?. Heal. Syst. Reform. 1, 52–61. https://​doi.​org/​10.​4161/​23288​604.​
2014.​995005 (2015).

	11.	 Luo, D., Deng, J. & Becker, E. R. Urban-rural differences in healthcare utilization among beneficiaries in China’s new cooperative 
medical scheme. BMC Pub. Heal. 21, 1519. https://​doi.​org/​10.​1186/​s12889-​021-​11573-3 (2021).

	12.	 National Health Commission of China. China Health Statistic Yearbook 2019. BEIJING: Peking Union Medical College Publisher 
(2019).

	13.	 Cullinan, J., Walsh, S. & Flannery, D. Socioeconomic disparities in unmet need for student mental health services in higher 
education. Appl. Health Econ. Health Pol. 18, 223–235. https://​doi.​org/​10.​1007/​s40258-​019-​00529-9 (2020).

	14.	 Radloff, L. S. The CES-D scale: A self-report depression scale for research in the general population. Appl. Psychol. Meas. 1, 385–401. 
https://​doi.​org/​10.​1177/​01466​21677​00100​306 (1977).

	15.	 Spitzer, R. L., DSM-IV casebook : A learning companion to the Diagnostic and statistical manual of mental disorders (fourth edition). 
1st ed. Washington, D.C.: American Psychiatric Press 1994.

	16.	 Wang, M. Generalized estimating equations in longitudinal data analysis: A Review and recent developments. Adv. Stat. 2014, 
1–11. https://​doi.​org/​10.​1155/​2014/​303728 (2014).

	17.	 Li, Y. et al. Independent and synergistic effects of pain, insomnia, and depression on falls among older adults: A longitudinal study. 
BMC Geriatr. 20, 1–9. https://​doi.​org/​10.​1186/​s12877-​020-​01887-z (2020).

	18.	 Martín-María, N. et al. Relationship between subjective well-being and healthy lifestyle behaviours in older adults: A longitudinal 
study. Aging Ment. Heal. 24, 611–619. https://​doi.​org/​10.​1080/​13607​863.​2018.​15485​67 (2020).

	19.	 Li, J. et al. Meaning of socioeconomic status for mental health of adolescents in East China. Psychol. Health Med. 00, 1–14. https://​
doi.​org/​10.​1080/​13548​506.​2021.​19461​05 (2021).

	20.	 Liang, D., Mays, V. M. & Hwang, W.-C. Integrated mental health services in China: Challenges and planning for the future. Heal. 
Policy Plan. 33, 107–122. https://​doi.​org/​10.​1093/​heapol/​czx137 (2018).

	21.	 Xu, J. et al. Rural–urban disparities in the utilization of mental health inpatient services in China: The role of health insurance. 
Int. J. Heal. Econ. Manag. 18, 377–393. https://​doi.​org/​10.​1007/​s10754-​018-​9238-z (2018).

	22.	 Lasser, K. E., Himmelstein, D. U. & Woolhandler, S. Access to care, health status, and health disparities in the United States and 
Canada: Results of a Cross-National population-based survey. Am. J. Pub. Heal. 96, 1300–1307. https://​doi.​org/​10.​2105/​AJPH.​
2004.​059402 (2006).

	23.	 Tadiri, C. P. et al. Determinants of perceived health and unmet healthcare needs in universal healthcare systems with high gender 
equality. BMC Pub.c Heal. 21, 1488. https://​doi.​org/​10.​1186/​s12889-​021-​11531-z (2021).

	24.	 Sanmartin, C. et al. Changes in unmet health care needs. Heal. Rep. 13, 15–21 (2002).
	25.	 Choi, N. G., Dinitto, D. M. & Choi, B. Y. Unmet healthcare needs and healthcare access gaps among uninsured U.S. adults aged 

50–64. Int. J. Env. Res. Public Heal. 17, 2711. https://​doi.​org/​10.​3390/​ijerp​h1708​2711 (2020).
	26.	 Wong, E. L., Xu, R. H. & Cheung, A. W. L. Measuring the impact of chronic conditions and associated multimorbidity on 

healthrelated quality of life in the general population in Hong Kong SAR, China: A cross-sectional study. PLoS ONE https://​doi.​
org/​10.​1371/​journ​al.​pone.​02249​70 (2019).

	27.	 National Academies of Sciences and Medicine, Division, Services, et al. Integrating social care into the delivery of health care: Moving 
upstream to improve the nation’s health. Washington, D.C: National Academies Press (2019). https://​doi.​org/​10.​17226/​25467.

	28.	 Allen, M. The prevalence and consequences of unmet need: Contrasts between older and younger adults with disability. Med. Care 
35, 1132–1148. https://​doi.​org/​10.​1097/​00005​650-​19971​1000-​00005 (1997).

	29.	 Sands, L. P. et al. Rates of acute care admissions for frail older people living with met versus unmet activity of daily living needs. 
J. Am. Geriatr. Soc. 54, 339–344. https://​doi.​org/​10.​1111/j.​1532-​5415.​2005.​00590.x (2006).

	30.	 Zhen, Z., Feng, Q. & Gu, D. The impacts of unmet needs for long-term care on mortality among older adults in China. J. Disabil. 
Pol. Stud. 25, 243–251. https://​doi.​org/​10.​1177/​10442​07313​486521 (2015).

	31.	 van Walsem, M. R. et al. Health-related quality of life and unmet healthcare needs in Huntington’s disease. Heal. Qual. Life Outcomes 
https://​doi.​org/​10.​1186/​s12955-​016-​0575-7 (2017).

	32.	 Stein, J. et al. Unmet health care needs in old age and their association with depression – results of a population-representative 
survey. J. Affect. Disord. 245, 998–1006. https://​doi.​org/​10.​1016/j.​jad.​2018.​11.​096 (2019).

	33.	 Horner-Johnson, D. Usual source of care and unmet health care needs: Interaction of disability with race and ethnicity. Med. Care 
52, S40-50. https://​doi.​org/​10.​1097/​MLR.​00000​00000​000193 (2014).

	34.	 Shi, S. Vulnerability and unmet health care needs: The influence of multiple risk factors. J. Gen. Intern. Med. 20, 148–154. https://​
doi.​org/​10.​1111/j.​1525-​1497.​2005.​40136.x (2005).

	35.	 Yamada, T. et al. Access disparity and health inequality of the elderly: Unmet needs and delayed healthcare. Int. J. Env. Res. Pub. 
Heal. 12, 1745–1772. https://​doi.​org/​10.​3390/​ijerp​h1202​01745 (2015).

	36.	 Choi, Y., Nam, K. & Kim, C.-Y. Association between convenience of transportation and unmet healthcare needs of rural elderly 
in Korea. J. Prev. Med. Pub. Heal. 52, 355–365. https://​doi.​org/​10.​3961/​jpmph.​19.​172 (2019).

	37.	 Popovic, N. et al. Predictors of unmet health care needs in Serbia. PLoS ONE 12, e0187866–e0187866. https://​doi.​org/​10.​1371/​
journ​al.​pone.​01878​66 (2017).

	38.	 Appleton, S. Life satisfaction in urban China: Components and determinants. World Dev. 36, 2325–2340. https://​doi.​org/​10.​1016/j.​
world​dev.​2008.​04.​009 (2008).

	39.	 Yip, W. et al. 10 years of health-care reform in China: Progress and gaps in Universal Health Coverage. Lancet (British Ed) 394, 
1192–1204. https://​doi.​org/​10.​1016/​S0140-​6736(19)​32136-1 (2019).

	40.	 Zhang, Y. et al. Ten-year impacts of China’s rural health scheme: Lessons for universal health coverage. BMJ Glob. Heal. https://​
doi.​org/​10.​1136/​bmjgh-​2020-​003714 (2021).

	41.	 Sun, Q. et al. Evaluating the financial protection of patients with chronic disease by health insurance in rural China. Int. J. Equity 
Heal. 8, 42. https://​doi.​org/​10.​1186/​1475-​9276-8-​42 (2009).

Author contributions
Concept and design: C.C., R.X., E.W., and D.W. Acquisition of data: C.C. and R.X. Analysis and interpretation 
of data: C.C., R.X. E.W., and D.W. Drafting of the manuscript: C.C. and R.X. Statistical analysis: C.C. and R.X. 
All authors commented on the manuscript and approved the final version.

Competing interests 
The authors declare no competing interests.

https://doi.org/10.1186/s12939-019-0987-1
https://doi.org/10.4161/23288604.2014.995005
https://doi.org/10.4161/23288604.2014.995005
https://doi.org/10.1186/s12889-021-11573-3
https://doi.org/10.1007/s40258-019-00529-9
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1155/2014/303728
https://doi.org/10.1186/s12877-020-01887-z
https://doi.org/10.1080/13607863.2018.1548567
https://doi.org/10.1080/13548506.2021.1946105
https://doi.org/10.1080/13548506.2021.1946105
https://doi.org/10.1093/heapol/czx137
https://doi.org/10.1007/s10754-018-9238-z
https://doi.org/10.2105/AJPH.2004.059402
https://doi.org/10.2105/AJPH.2004.059402
https://doi.org/10.1186/s12889-021-11531-z
https://doi.org/10.3390/ijerph17082711
https://doi.org/10.1371/journal.pone.0224970
https://doi.org/10.1371/journal.pone.0224970
https://doi.org/10.17226/25467.
https://doi.org/10.1097/00005650-199711000-00005
https://doi.org/10.1111/j.1532-5415.2005.00590.x
https://doi.org/10.1177/1044207313486521
https://doi.org/10.1186/s12955-016-0575-7
https://doi.org/10.1016/j.jad.2018.11.096
https://doi.org/10.1097/MLR.0000000000000193
https://doi.org/10.1111/j.1525-1497.2005.40136.x
https://doi.org/10.1111/j.1525-1497.2005.40136.x
https://doi.org/10.3390/ijerph120201745
https://doi.org/10.3961/jpmph.19.172
https://doi.org/10.1371/journal.pone.0187866
https://doi.org/10.1371/journal.pone.0187866
https://doi.org/10.1016/j.worlddev.2008.04.009
https://doi.org/10.1016/j.worlddev.2008.04.009
https://doi.org/10.1016/S0140-6736(19)32136-1
https://doi.org/10.1136/bmjgh-2020-003714
https://doi.org/10.1136/bmjgh-2020-003714
https://doi.org/10.1186/1475-9276-8-42


9

Vol.:(0123456789)

Scientific Reports |        (2022) 12:14129  | https://doi.org/10.1038/s41598-022-18596-9

www.nature.com/scientificreports/

Additional information
Supplementary Information The online version contains supplementary material available at https://​doi.​org/​
10.​1038/​s41598-​022-​18596-9.

Correspondence and requests for materials should be addressed to R.H.X.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2022

https://doi.org/10.1038/s41598-022-18596-9
https://doi.org/10.1038/s41598-022-18596-9
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	The association between healthcare needs, socioeconomic status, and life satisfaction from a Chinese rural population cohort, 2012–2018
	Method
	Data. 
	Measures. 
	Demographic characteristics. 
	Lifestyle and health status. 
	Equity of access to and quality of healthcare services. 
	Perceived SES and life satisfaction. 
	Healthcare needs. 
	Depressive status. 

	Statistical analysis. 
	Ethical approval and consent to participate. 

	Results
	Discussion
	Conclusions
	References


