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Abstract
Background Given the rapid population aging in China, achieving universal health coverage (UHC) presents a 
primary challenge in addressing unmet healthcare needs and associated inequalities among middle-aged and older 
adults. Several studies have focused on healthcare utilization and its inequalities, but little attention has been paid to 
the inequality in unmet healthcare needs. This study aimed to analyze the inequalities in unmet the healthcare needs 
of middle-aged and older adults in eastern China during the progression toward UHC.

Methods Data were obtained from the fourth, fifth, and sixth National Health Service Survey (NHSS) of Jiangsu 
Province, located in eastern China, during the years 2008, 2013, and 2018, respectively. Logistic regression models 
were used to assess the associated factors of unmet healthcare needs. The inequality was measured according to the 
concentration index (CI) and its decomposition.

Results In this study, we found that 12.86%, 2.22%, and 48.89% of middle-aged and older adults reported unmet 
needs for outpatient and inpatient services and physical examinations, respectively. The prevalence of unmet 
outpatient needs increased from 2008 to 2018, while the prevalence of unmet inpatient services was lower but 
maintained. The prevalence of unmet needs for physical examinations among middle-aged and older adults 
markedly decreased since 2008. Rural areas had a higher prevalence of unmet needs for inpatient services and 
physical examinations than urban areas. Unmet healthcare needs were more prevalent among the poor. The pro-
poor inequalities of unmet healthcare needs have been mitigated during the progression toward UHC; however, they 
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Background
Universal health coverage (UHC) is a system that pro-
vides all citizens of a country or region with access to 
quality health services without being denied treatment 
due to their income, social status, or any other factors. It 
encompasses a broad range of preventive, curative, and 
palliative care services, including primary healthcare, 
maternity care, mental health services, and emergency 
care, among others [1, 2]. Attaining UHC is one of the 
Sustainable Development Goals (SDGs) established by 
the international community for 2030, and it has been a 
key objective of the Healthy China Initiative since 2017.

A fundamental challenge in achieving UHC is health-
care inequality, which has become a major priority for 
health systems globally [3]. Healthcare inequality refers 
to the unnecessary, avoidable, and unfair disparities in 
healthcare access caused by socially determined fac-
tors such as income, education, gender, and geographic 
location. Some individuals or groups have less access to 
healthcare services than others, despite similar health 
needs or conditions. To mitigate healthcare inequality 
and provide quality, affordable, and equitable healthcare 
for all citizens, China introduced the New Health Care 
Reform (NHCR) in 2009. This reform includes expand-
ing health insurance coverage and improving the health 
system. As of now, a preliminary framework for a basic 
medical insurance system in China has been established; 
the number of people participating in basic medical 
insurance has exceeded 1.3  billion, with a coverage rate 
of more than 95% [4], indicating that China is moving 
toward universal health coverage. Specially, in Jiangsu 
Province, the coverage rate of basic medical insurance 
showed an increasing trend from 2008 to 2018, reach-
ing over 97% by 2018, nearly achieving universal cover-
age for the population [5]. This improvement contributed 
to a reduction in the incidence of catastrophic health 
expenditure in the province [6]. However, healthcare 
utilization in China remains highly unequal across dif-
ferent subpopulations or regions. Understanding how 
well a health system meets the needs of the population 
is critical to achieving the policy aspirations of UHC [7]. 
As an indicator of lack of access, unmet healthcare needs 
are defined as subjective perceptions of not receiving 
appropriate health services when required [8]. In con-
trast to healthcare utilization, which solely reflects the 

actual use of health services, unmet healthcare needs 
reveal the gap between the perceived need for health-
care and actual utilization and serve as a reliable indica-
tor for accurately assessing the accessibility of healthcare 
[9]. Unmet healthcare need is one of the most important 
issues of access to healthcare that need to be addressed, 
as it can lead to poorer health outcomes in the popula-
tion, increase health and healthcare inequalities, and 
affect UHC [10, 11].

Middle-aged and older adults refer to individuals 
who are typically aged 45 and above. According to the 
United Nations Population Division, there were approx-
imately 78.5  million adults aged 65 years or older in 
2021, accounting for 10.2% of the global population. By 
2050, this number is projected to almost triple, reach-
ing 21.5 billion to represent one-third of the population. 
China’s aging problem is even worse, with its older adult 
population aged 60 years or older accounting for 18.9% 
of the total population as of the end of 2021. However, 
it is expected to exceed 30% by 2035. Older adults are 
more sensitive to healthcare utilization because of the 
high prevalence of chronic disease, low incomes, and the 
absence of social security. Several studies have targeted 
healthcare utilization and its inequality among middle-
aged and older adults. Vahedi et al. reported that the pri-
mary factors contributing to the increased inequality in 
the utilization of outpatient and inpatient services in Iran 
are residence in rural areas and supplementary insur-
ance [12]. Johar et al. reported that a pro-poor inequal-
ity in outpatient services utilization exists while access to 
most other forms of healthcare is best for the rich [13]. 
Somkotra identified a pro-rich inequality in dental care 
utilization, which persisted in the older adult population 
after the country achieved universal coverage [14]. Joe 
et al. reported that actual healthcare utilization is con-
centrated among the affluent, and income plays a role in 
pro-rich inequality [15]. Several studies have explored 
unmet healthcare needs among middle-aged and older 
adults. Mielck et al. found that older people with poor 
self-reported health status and lower income were more 
likely to report unmet healthcare needs [16]. Eimon-
tas et al. suggested that unmet healthcare needs nega-
tively affect mental health in older adults [17]. Momtaz 
et al. suggested that disabled older adults and chronically 
ill older persons are more likely to report unmet needs 

remain predominant among rural middle-aged and older adults for outpatient and inpatient services. Socioeconomic 
factors significantly influenced unmet healthcare needs and contributed to their inequalities.

Conclusions The findings characterize the prevalence and inequality of unmet healthcare need among middle-
aged and older adults in eastern China during the progression toward UHC. Policy interventions should be actively 
advocated to effectively mitigate the unmet healthcare needs and address the associated inequalities.
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[18]. However, few studies have analyzed the inequal-
ity in unmet healthcare needs among middle-aged and 
older adults. Hoebel et al. found that individuals with 
low socioeconomic status reported higher perceptions of 
unmet needs, and this association was observed for vari-
ous types of health services [19]. Reeves et al. reported 
that greater public pension benefits play a crucial role in 
mitigating disparities in unmet healthcare needs among 
older individuals [20].

In China, several studies have been conducted on 
healthcare utilization and inequality among the middle-
aged and older populations. Zhou et al. suggested that 
medical insurance plays a significant role in enhanc-
ing healthcare utilization [21]. Hu et al. reported that 
the healthcare needs of females, older adults, and older 
adults in rural areas were more likely to be reduced by 
their income [22]. Li et al. reported the existence of pro-
rich inequity in healthcare utilization among middle-
aged and older adults in China [23]. Fu et al. reported 
that middle-aged and older individuals with chronic 
non-communicable diseases in China face a pro-rich 
unfairness in inpatient services utilization [24]. Deng et 
al. suggested that pro-socioeconomically disadvantaged 
inequalities exist in access to community-based diabe-
tes examination [25]. Fu et al. found the highest degree 
of inequality in preventive care, and it favored the rich, 
while the lowest degree was found for outpatient care 
[26]. Wu et al. discovered that the accessibility to health 
services for older adults remained pro-rich due to sev-
eral factors such as household income, family size, and 
social medical insurance [27]. However, studies on unmet 
healthcare needs among Chinese middle-aged and older 
adults are limited. Li et al. found that middle-aged and 
older adults with one or multiple chronic diseases have a 
higher probability of reporting non-use of outpatient and 
inpatient services [28]. Gao et al. analyzed and reported 
the reasons for unmet healthcare needs among middle-
aged and older adults, including financial difficulties, low 
acceptability, and inadequate health resources [29]. Kai-
lembo et al. suggested that underutilization of oral health 
services among the least educated was almost 50% higher 
than that among the highest educated in China [30].

Several studies have focused on healthcare utilization 
and inequality among middle-aged and older adults, 
but little attention has been paid to the inequalities in 
unmet healthcare needs. To the best of our knowledge, 
no research has analyzed the inequality of unmet health-
care needs among middle-aged and older adults during 
the progression toward UHC in China. Exploring unmet 
healthcare needs and associated inequalities holds great 
significance for China in achieving UHC. In this study, we 
analyzed the prevalence and inequality of unmet health-
care needs among middle-aged and older adults in east-
ern China and identified its main contributors. We used 

data from the National Health Service Survey conducted 
in Jiangsu Province, China, between 2008 and 2018, a 
period coinciding with China’s progression toward UHC 
since NHCR.

Methods
Data sources
The data for this study were collected from the fourth, 
fifth, and sixth National Health Service Surveys (NHSSs) 
of Jiangsu Province in 2008, 2013, and 2018, respectively. 
These surveys covered the period of China’s progression 
toward UHC since the NHCR. The NHSS is carried out 
every five years by the National Bureau of Statistics, using 
a multi-stage stratified cluster sampling method. The sur-
veys involved 31 provinces, 156 counties, 780 townships, 
and 1560 villages, with 60 households being selected in 
each sampled village. A total of 93,600 households were 
surveyed nationwide. Jiangsu Province is highly repre-
sentative in terms of population, economic development 
level, and health resources allocation in the eastern China 
[31, 32]. The NHSS in Jiangsu Province sampled 19 coun-
ties, with 7021 respondents in 2008, 10,466 in 2013, and 
11,550 in 2018, respectively. Therefore, the pooled cross-
sectional data were used to analyze the unmet healthcare 
needs in this study. This type of data can provide valuable 
insights, including an increased sample size, temporal 
analysis, and diverse representation. However, research-
ers must carefully address potential flaws, such as mea-
surement error and modeling complexities. The survey 
questionnaire systematically collects extensive data on 
demographic and socioeconomic attributes, healthcare 
utilization patterns, unmet healthcare needs, and other 
relevant factors pertaining to individuals residing in 
both urban and rural areas. As the target population of 
this study is middle-aged and older adults, participants 
younger than 45 years were excluded. After removing 
data with missing values, the final sample sizes for anal-
ysis were 3499 participants in 2008, 6658 in 2013, and 
6281 in 2018, yielding a total of 16,438 participants.

Data analysis
Measuring unmet healthcare needs
In this study, the unmet healthcare needs were cat-
egorized into non-use of outpatient services, non-use of 
inpatient services, and lack of access to physical exami-
nations. The prevalence of non-use of outpatient services 
was determined by asking respondents the following 
questions: “Have you been ill for the last 14 days?” and 
“What was the main reason for not seeking outpatient 
treatment?” If the participant answered that he/she had 
been ill and did not seek outpatient treatment within the 
last 14 days, it was considered an unmet need for outpa-
tient services. To estimate the prevalence of non-use of 
inpatient services, participants were asked the following 
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question: “In the past year, did a doctor suggest that you 
needed inpatient care but you did not get hospitalized?” If 
the participant answered affirmatively to this question, it 
was classified as an unmet need for inpatient services. To 
determine the prevalence of non-use of physical exami-
nations, participants were asked the following question: 
“In the past year, did you take the physical examination?” 
If a participant answered negatively to this question, it 
was regarded as an unmet need for physical examina-
tions. Individuals should have at least one physical exam-
ination every year.

Regression analysis of factors associated with unmet 
healthcare needs
Here, we defined Xk  as the factors related to the preva-
lence of unmet healthcare needs. The study selected 
associated factors based on Andersen’s healthcare uti-
lization model, including predisposing factors (demo-
graphics, social structure, health beliefs), enabling factors 
(access to healthcare, social insurance, economic sta-
tus), and need factors (health status, chronic conditions, 
depression). The linear regression analysis equation for 
the prevalence of unmet healthcare needs was as follows:

 Yi =
∑

kβkXki + εi  (2)

where Y denotes the prevalence of unmet healthcare 
needs; Xk  are related factors, including predisposing 
factors (gender, age, marital status, employment status, 
education level, family sizes), enabling factors (distance 
to the nearest medical facility, area of residence, social 
medical insurance, economic status), and need factors 
(self-reported health, and chronic diseases and depres-
sion); and εi  is the error term. Logistic regression mod-
elling was used to estimate the factors related to the 
prevalence of unmet healthcare needs, given that Y is a 
binary variable.

Measurement of concentration index of unmet healthcare 
needs
The concentration index (CI) was used to measure the 
degree of socioeconomic-related inequality in a health 
or healthcare variable. CI is defined as twice the area 
between the concentration curve and the line of equal-
ity, as proposed by Wagstaff et al. [33]. The concentra-
tion curve depicts shares of the health variable against 
quantiles of the living standards variable. In this paper, 
the inequality of unmet healthcare needs among middle-
aged and older adults was examined with income tertiles, 
beginning with the poorest and ending with the richest:

 
CI =

2

µ
COV (h, r) (1)

where h  is the measure of actual health service under-
utilization, µ  is its mean, and r  is the relative percen-
tile rank of an individual in the distribution of economic 
status. Here, CI was defined as the distribution of non-
use of outpatient services, inpatient services, or physi-
cal examinations across the population as ranked by per 
capita of household income. Individuals were sorted 
in ascending order of per capita of household income 
and grouped into three income tertiles. The range of CI 
was − 1 to 1. When the concentration curve was below 
the diagonal, the CI was positive, indicating that unmet 
healthcare needs favor the rich. A negative CI value 
indicated that the poor were more likely to have unmet 
healthcare needs. A CI value of zero indicated absolute 
fairness. Furthermore, the pro-rich pattern was more sig-
nificant if the positive value was greater and the pro-poor 
pattern was more significant if the magnitude of negative 
values was greater.

Decomposition of CI of unmet healthcare needs
Using the decomposition method proposed by Wag-
staff et al., factors that contributed to the inequality 
are assessed. The CI of unmet healthcare needs can be 
decomposed into individual factors that contribute to 
inequality, where each contribution is the product of the 
sensitivity of unmet healthcare needs to a given factor 
and the degree of inequality related to income for that 
factor. The decomposition analysis estimates how deter-
mining factors contribute proportionally to the inequality 
of unmet healthcare needs among middle-aged and older 
adults. The CI decomposition was calculated as follows:

 
CI =

∑
k

(
βk
−
Xk

)
CIk +

GCIε
−
Y

 (3)

 
contribution rate =

CIk
CI

 (4)

where Y is the mean of the prevalence of unmet health-
care needs; −

Xk
 is the mean of Xk ; CIk  is the con-

centration index of Xk ; and GCIε  is the generalized 
concentration index for the error term ε .

All analyses were performed using Stata version 17. 
Two-sided p-values less than 0.1 denoted statistical 
significance.

Results
Sample characteristics
As shown in Table 1, the total sample comprised 16,438 
respondents older than 45 years old in Jiangsu Prov-
ince. Of all respondents, 45.1% (7418) were urban resi-
dents and 54.9% (9020) were rural residents. The NHSS 
in 2008, 2013, and 2018 accounted for 21.3%, 40.5%, and 
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Table 1 Sample characteristics stratified by area of residence (urban and rural)
Variables Total, n = 16,438 Urban, n = 7418 (45.1%) Rural, n = 9020 (54.9%) P-value
Year 0.000
2008 21.30% 12.80% 28.30%
2013 40.50% 47.60% 34.70%
2018 38.20% 39.60% 37%
Predisposing factors
Sex 0.190
Male 48.60% 48% 49.10%
Female 51.40% 52% 50.90%
Age (years) 0.000
45–59 48.90% 41.50% 54.90%
60–74 38.70% 43.80% 34.60%
≥ 75 12.40% 14.70% 10.50%
Marital status 0.399
Married 87.20% 87% 87.40%
Not married 12.80% 13% 12.60%
Employment status 0.000
Employed 54.60% 29.90% 74.90%
Retired 19.30% 17.50% 20.70%
Not employed 26.20% 52.60% 4.40%
Education level 0.000
Lower secondary and below 81.10% 70.40% 89.90%
Upper secondary and vocational training 15.10% 22.30% 9.30%
Tertiary 3.80% 7.30% 0.90%
Family size 0.000
≤ 2 26.40% 30.10% 23.40%
≥ 3 73.60% 69.90% 76.60%
Enabling factors
Distance to the nearest medical facility 0.000
≤ 2 km 78.90% 80.30% 77.80%
> 2 km 21.10% 19.70% 22.20%
Social health insurance 0.253
Yes 98.20% 98.10% 98.30%
No 1.80% 1.90% 1.70%
Income level 0.000
Tertile 1 (lowest, 10,440 yuan and below) 33.40% 17.90% 46.10%
Tertile 2 (10,440 to 19,600 yuan) 32% 30.50% 33.20%
Tertile 3 (highest, 19,600 yuan and above) 34.60% 51.50% 20.60%
Need factors
Self-reported health 0.663
Excellent 64.30% 63.70% 64.70%
Good 18.40% 19.60% 17.40%
Fair 15.10% 14.80% 15.40%
Poor 2.30% 2% 2.50%
Chronic diseases 0.000
0 51.20% 42.50% 58.40%
1 31.50% 35.60% 28.10%
≥ 2 17.30% 21.90% 13.50%
Depression 0.000
Not depressed 92.60% 95.30% 90.40%
Depressed 7.40% 4.70% 9.60%
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38.2% of the sample, respectively. Nearly four-fifths of 
middle-aged and older adults (78.9%) reported living no 
farther than 2 km from a medical facility. More than two-
thirds (73.6%) resided in families comprising three or 
more members. More participants in the highest income 
group resided in urban areas (51.5%) than in rural areas 
(20.6%). The rate of coverage of social medical insurance 
surpassed 98% for both areas. The proportion of city 
dwellers with one or multiple chronic diseases (35.6% 
and 21.9%) exceeded that of rural residents (28.1% and 
13.5%). More than 60% of respondents from both areas 
described their self-reported health status as excellent.

Unmet healthcare needs among middle-aged and older 
adults from 2008 to 2018
The findings presented in Table  2 demonstrate that the 
prevalence of non-use of outpatient, inpatient services 
and physical examinations among the entire sampled 
middle-aged and older adults were 12.86%, 2.22%, and 
48.89%, respectively. The rate of non-use of outpatient 
services increased over time (2008: 10.95%; 2013: 12.03%; 
and 2018: 14.81%), while that of unmet inpatient services 
was lower and was maintained across all the years exam-
ined (2008: 2.46%; 2013: 1.92%; and 2018: 2.40%). The 
rate of non-use of physical examinations demonstrated a 
marked decline from 2008 to 2013 (2008: 70.65%; 2013: 
41.71%) but slightly increased in 2018 (44.37%). Com-
pared to their rural counterparts, urban residents had 
a lower probability of non-use of inpatient services and 
physical examinations, with the most significant dispar-
ity in non-use of physical examinations (urban: 39.39%; 
rural: 56.70%). However, the rate of non-use of outpa-
tient services similarly increased for both urban and rural 
areas from 2008 to 2018 (urban: 10.89–16.05%; rural: 

10.97–13.71%). The rate of non-use of physical examina-
tions significantly decreased from 2008 to 2013 among 
rural middle-aged and older adults (2008: 79%; 2013: 
44.47%), albeit with a slight increase in 2018 (51.09%). 
However, urban areas witnessed a continuous decline 
from 2008 to 2018 (2008: 48.10%; 2013: 39.27%; 2018: 
36.73%).

Factors associated with unmet healthcare needs among 
middle-aged and older adults
The findings in Table  3 suggest that some factors are 
significantly associated with unmet healthcare needs 
among middle-aged and older adults. Females were 
significantly less likely to report non-use of inpa-
tient services (OR = 0.736) and physical examinations 
(OR = 0.789). Moreover, individuals aged 60 years and 
above were less likely to report non-use of physical 
examinations (OR = 0.634, 0.791). Unmarried individuals 
were less likely to report non-use of outpatient services 
(OR = 0.800); however, the opposite was true for non-
use of physical examinations (OR = 1.222). Additionally, 
middle-aged and older adults who were not employed 
demonstrated a higher probability of non-use of out-
patient services (OR = 1.349), while those who received 
higher education had a lower risk of unmet needs for 
physical examination (OR = 0.773, 0.450). Individuals liv-
ing in larger families were less likely to report non-use 
of both outpatient (OR = 0.864) and inpatient services 
(OR = 0.818) but demonstrated a higher probability of 
unmet needs for physical examination (OR = 1.184).

Regarding enabling factors, residing more than 2  km 
away from the nearest medical facility was significantly 
correlated with a lower probability of non-use of outpa-
tient services (OR = 0.896). Rural residents were more 
likely to report non-use of outpatient services than urban 
residents (OR = 1.139). Middle-aged and older adults 
without social medical insurance demonstrated a sig-
nificantly higher probability of unmet needs for three 
types of healthcare services (OR = 1.655, 1.930, 1.539). In 
addition, individuals with middle-level income were less 
likely to have unmet healthcare needs (OR = 0.848, 0.753, 
0.890) than those with low-level income. Individuals who 
self-reported their health status as poor or fair showed a 
higher likelihood of non-use of both outpatient and inpa-
tient services. Middle-aged and older adults with one or 
multiple chronic diseases were less likely to report non-
use of outpatient services (OR = 0.260, 0.252) and physi-
cal examinations (OR = 0.685, 0.566), but were more likely 
to report unmet needs for hospitalization (OR = 2.513, 
5.021). Those who suffered from depression showed 
a higher likelihood of non-use of inpatient services 
(OR = 2.155) and physical examinations (OR = 1.284).

Table 2 Prevalence of unmet healthcare needs among middle-
aged and older adults

Total Urban Rural
Non-use of outpa-
tient services

2114 (12.86%) 1016 (13.70%) 1098 
(12.17%)

 2008 383 (10.95%) 103 (10.89%) 280 (10.97%)
 2013 801 (12.03%) 441 (12.49%) 360 (11.52%)
 2018 930 (14.81%) 472 (16.05%) 458 (13.71%)
Non-use of inpatient 
services

365 (2.22%) 138 (1.86%) 227 (2.52%)

 2008 86 (2.46%) 23 (2.43%) 63 (2.47%)
 2013 128 (1.92%) 56 (1.59%) 72 (2.30%)
 2018 151 (2.40%) 59 (2.01%) 92 (2.75%)
Non-use of physical 
examinations

8036 (48.89%) 2922 (39.39%) 5114 
(56.70%)

 2008 2472 (70.65%) 455 (48.10%) 2017 (79%)
 2013 2777 (41.71%) 1387 (39.27%) 1390 

(44.47%)
 2018 2787 (44.37%) 1080 (36.73%) 1707 

(51.09%)
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Inequality of unmet healthcare needs among middle-aged 
and older adults
Table 4 shows the CIs of unmet healthcare needs among 
middle-aged and older adults in China. The total CIs for 
non-use of outpatient, inpatient services and physical 
examinations were − 0.019, − 0.159, and − 0.114, respec-
tively. This indicated that unmet healthcare needs were 
disproportionately predominant among the poor. The 
pro-poor inequalities for three types of unmet healthcare 
needs were more pronounced among rural middle-aged 
and older adults (− 0.062, − 0.199, − 0.091) than among 
their urban counterparts (0.060, − 0.034, − 0.065). Exam-
ining the trend in changes, the absolute values of the 
CIs of non-use of outpatient and hospitalization under-
utilization decreased from 2008 to 2018, suggesting that 

Table 3 Logistic regression of unmet healthcare needs among middle-aged and older adults
Variables Non-use of outpatient 

services
Non-use of inpatient 
services

Non-use of physical 
examinations

OR 95% confidence 
interval

OR 95% confidence 
interval

OR 95% 
confidence 
interval

Year, ref.: 2008
2013 1.199** (1.031, 1.394) 0.826 (0.614, 1.112) 0.315*** (0.287, 0.346)
2018 1.165** (1.006, 1.350) 0.916 (0.687, 1.221) 0.349*** (0.318, 0.384)
Predisposing factors
Sex, ref.: male 0.936 (0.841, 1.041) 0.736*** (0.592, 0.916) 0.789*** (0.737, 0.845)
Age, ref.: 45–59 years
60–74 years 0.889* (0.781, 1.011) 0.931 (0.711, 1.220) 0.634*** (0.584, 0.687)
≥ 75 years 0.936 (0.780, 1.122) 1.039 (0.722, 1.493) 0.791*** (0.697, 0.898)
Marital status, ref.: married 0.800*** (0.682, 0.938) 0.815 (0.591, 1.124) 1.222*** (1.098, 1.360)
Employment status, ref.: employed
Retired 0.914 (0.783, 1.067) 0.793 (0.588, 1.069) 0.836*** (0.758, 0.922)
Not employed 1.349*** (1.141, 1.596) 0.835 (0.580, 1.201) 0.607*** (0.545, 0.676)
Education level, ref.: lower secondary and below
Upper secondary and vocational training 0.851** (0.726, 0.997) 0.865 (0.605, 1.237) 0.773*** (0.701, 0.852)
Tertiary 0.850 (0.642, 1.124) 0.230** (0.072, 0.734) 0.450*** (0.370, 0.546)
Family size, ref.: ≤2 0.864** (0.769, 0.970) 0.818* (0.645, 1.037) 1.184*** (1.094, 1.281)
Enabling factors
Distance to the nearest medical facility, ref.: ≤2 km 0.896* (0.786, 1.020) 1.202 (0.935, 1.545) 1.094** (1.010, 1.185)
Social health insurance, ref.: yes 1.655** (1.122, 2.442) 1.930** (1.038, 3.588) 1.539*** (1.175, 2.015)
Area of residence, ref.: urban 1.139* (0.993, 1.307) 1.167 (0.878, 1.550) 1.036 (0.954, 1.125)
Income level, ref.: Tertile 1
Tertile 2 0.848** (0.741, 0.972) 0.753** (0.573, 0.989) 0.890*** (0.819, 0.967)
Tertile 3 0.973 (0.844, 1.121) 0.828 (0.616, 1.112) 0.735*** (0.672, 0.804)
Need factors
Self-reported health, ref.: excellent
Good 1.158** (1.013, 1.322) 1.846*** (1.362, 2.501) 1.018 (0.931, 1.114)
Fair 1.441*** (1.253, 1.658) 2.713*** (2.014, 3.654) 1.092* (0.984, 1.211)
Poor 1.853*** (1.417, 2.424) 3.942*** (2.519, 6.169) 1.526*** (1.206, 1.930)
Chronic diseases, ref.: 0
1 0.260*** (0.224, 0.302) 2.513*** (1.843, 3.425) 0.685*** (0.634, 0.739)
≥ 2 0.252*** (0.213, 0.298) 5.021*** (3.637, 6.931) 0.566*** (0.512, 0.626)
Depression, ref.: not depressed 1.147 (0.969, 1.357) 2.155*** (1.634, 2.841) 1.284*** (1.122, 1.471)
*P < 0.1, **P < 0.05, ***P < 0.01

Table 4 Concentration indexes of unmet healthcare needs 
among middle-aged and older adults

Total Urban Rural
Non-use of outpatient services −0.019 0.060 −0.062
 2008 −0.068 0.045 −0.053
 2013 −0.026 0.057 −0.075
 2018 0.001 0.053 −0.058
Non-use of inpatient services −0.159 −0.034 −0.199
 2008 −0.219 −0.308 −0.243
 2013 −0.153 0.043 −0.273
 2018 −0.149 −0.045 −0.193
Non-use of physical examinations −0.114 −0.065 −0.091
 2008 −0.130 −0.104 −0.075
 2013 −0.033 −0.058 0.015
 2018 −0.060 −0.030 −0.028
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the pro-poor inequality in unmet healthcare needs was 
gradually alleviated. The absolute values of the CIs of 
non-use of physical examinations significantly decreased 
from 2008 to 2013 (2008: −0.130; 2013: −0.033) but 
slightly increased from 2013 to 2018 (2013: −0.033; 2018: 
−0.060). In urban areas, the unmet needs for outpatient 
services demonstrated a pro-rich inequality from 2008 
to 2018 with positive CIs (2008: 0.045; 2013: 0.057; 2018: 
0.053). Conversely, the non-use of outpatient services 
consistently demonstrated inequality, being predomi-
nant among the poor during the same period in rural 
areas (2008: −0.053; 2013: −0.075; 2018: −0.058). Regard-
ing unmet needs for hospitalization, pro-poor inequality 
showed a marked decrease from 2008 to 2018 in urban 
areas (2008: −0.308, 2018: −0.045); however, the pro-
poor inequality in rural areas persisted and was relatively 
stable (2008: −0.243, 2018: −0.193). Finally, pro-poor 
inequality in non-use of physical examinations was alle-
viated in both urban and rural areas from 2008 to 2018 
(urban: 2008: −0.104, 2018: −0.030; rural: 2008: −0.075, 
2018: −0.028).

Decomposition of the inequality of unmet healthcare 
needs among middle-aged and older adults
We decomposed the total CIs of the three types of unmet 
healthcare needs based on the regression results. Table 5 
presents the contributors to the pro-poor inequalities of 
unmet healthcare needs among middle-aged and older 
adults. Our findings showed that the majority of the 
observed pro-poor inequalities in the non-use of out-
patient services can be attributed to living in rural areas 
(39.45%), self-reported health status (38.72%), having one 
or multiple chronic diseases (33.10%, 29.03%), and high 
income (27.75%). In contrast, being retired (− 19.95%) 
and not married (− 11.16%) negatively contributed to the 
inequalities. High income (25.53%), depression (17.91%), 
and urban or rural residence (14.18%) were the major 
positive contributors to the pro-poor inequalities in the 
non-use of inpatient services while having one or multi-
ple chronic diseases (− 9.93%, − 3.47%) and being retired 
(− 3.85%) had negative contributions. The main positive 
contributions to the pro-poor inequalities in non-use 
of physical examinations were high income (18.42%), 

Table 5 Decomposition of the concentration indexes of unmet healthcare needs
Non-use of outpatient 
services

Non-use of inpatient 
services

Non-use of physical 
examinations

Elasticity CI Contri-
bution to 
CI (%)

Elasticity CI Contri-
bution 
to CI 
(%)

Elasticity CI Contri-
bution 
to CI 
(%)

Sex, ref.: male −0.026 −0.025 −3.48% −0.145 −0.001 −0.03% −0.062 −0.001 −0.02%
Age, ref.: 45–59 years
60–74 years −0.035 0.001 0.12% −0.038 −0.008 −0.18% −0.100 −0.008 −0.68%
≥ 75 years −0.007 −0.015 −0.59% −0.001 −0.038 −0.03% −0.018 −0.038 −0.61%
Marital status, ref.: married −0.024 −0.087 −11.16% −0.035 −0.086 −1.89% 0.017 −0.086 1.28%
Employment status, ref.: employed
Retired −0.015 −0.245 −19.95% −0.030 −0.205 −3.85% −0.015 −0.205 −2.77%
Not employed 0.070 0.304 −113.85% −0.035 0.335 7.37% −0.050 0.335 14.77%
Education level, ref.: lower secondary and below
Upper secondary and vocational training −0.015 0.289 23.51% −0.014 0.260 2.33% −0.020 0.260 4.58%
Tertiary −0.005 0.557 14.19% −0.026 0.573 9.35% −0.013 0.573 6.37%
Family size, ref.: ≤2 −0.069 −0.001 −0.39% −0.177 0.006 0.63% 0.030 0.006 −0.15%
Distance to the nearest medical facility, ref.: ≤2 km −0.016 −0.074 −6.12% 0.038 −0.045 1.06% 0.007 −0.045 0.26%
Social health insurance, ref.: yes 0.006 −0.287 8.53% 0.014 −0.260 2.29% 0.006 −0.260 1.37%
Area of residence, ref.: urban 0.032 −0.229 39.45% 0.110 −0.206 14.18% 0.070 −0.206 12.59%
Income level, ref.: Tertile 1
Tertile 2 −0.036 −0.015 −2.86% −0.093 0.011 0.65% −0.013 0.011 0.13%
Tertile 3 −0.010 0.544 27.75% −0.072 0.565 25.53% −0.037 0.565 18.42%
Self-reported health, ref.: excellent
Good 0.022 −0.072 8.64% 0.071 −0.072 3.18% 0.005 −0.072 0.33%
Fair 0.060 −0.122 38.72% 0.172 −0.107 11.53% 0.008 −0.107 0.75%
Poor 0.019 −0.233 23.87% 0.062 −0.230 8.98% 0.005 −0.230 0.94%
Chronic diseases, ref.: 0
1 −0.549 0.011 33.10% 0.168 0.033 −3.47% −0.066 0.033 1.92%
≥ 2 −0.304 0.018 29.03% 0.298 0.053 −9.93% −0.053 0.053 2.49%
Depression, ref.: not depressed 0.012 −0.248 15.59% 0.139 −0.205 17.91% 0.010 −0.205 1.89%
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unemployment (14.77%), and urban or rural residence 
(12.59%). Retirement (− 2.77%), age (60–74: −0.68%; 
≥75: −0.61%), and household counts of ≥ 3 (− 0.15%) had 
slightly negative contributions to the inequalities.

Discussion
Achieving UHC presents a fundamental challenge in 
addressing unmet healthcare needs and inequalities 
among middle-aged and older adults, especially with the 
rapid population aging in China. Several scholars have 
researched healthcare utilization and inequality among 
middle-aged and older adults, but little attention has 
been paid to the inequalities in unmet healthcare needs. 
To our knowledge, this is the first study to measure the 
inequality of unmet healthcare needs among middle-
aged and older adults during China’s progression toward 
UHC.

Prevalence and trends of unmet healthcare needs
In this study, we found that 12.86%, 2.22%, and 48.89% 
of the entire sample of middle-aged and older adults 
reported non-use of outpatient, inpatient services and 
physical examinations, respectively. The high rate of 
unmet needs for physical examination may be attributed 
to the lack of health awareness among middle-aged and 
older adults or non-coverage of physical examination 
items by social medical insurance schemes, which pre-
vents access to preventive care services. Hence, address-
ing these challenges will require targeted interventions 
that promote health education and awareness and policy 
reforms that expand the coverage of social health insur-
ance schemes for preventive care services. The preva-
lence of non-use of inpatient services was relatively low, 
which is consistent with previous research studies [28, 
29, 34]. Individuals are more likely to utilize inpatient 
services when they perceive an increase in disease sever-
ity or acuity [35].

The prevalence of non-use of outpatient services 
increased from 10.95% in 2008 to 14.81% in 2018. The 
coverage of social medical insurance in China has been 
significantly expanding since NHCR and is approach-
ing universal coverage. However, the increase in the 
prevalence of unmet needs for outpatient health ser-
vices among middle-aged and older adults may indicate 
the persistence of various barriers to access to outpatient 
services. However, with the improvement of living condi-
tions in China, the unmet need for physical examinations 
markedly decreased from the initial 70.65% in 2008 to 
44.37% in 2018. In addition, middle-aged and older adults 
in rural areas demonstrated a higher prevalence of unmet 
needs for inpatient services and physical examinations 
than their urban counterparts, which is consistent with 
the reports of a previous study [36]. This may be attrib-
uted to the gaps in economic and social development 

and the allocation of health resources between urban and 
rural areas.

Factors associated with unmet healthcare needs
Unmet needs for outpatient and physical examinations 
decreased with increasing age. This may reflect changes 
in health-seeking behavior and care utilization patterns 
over the life course. The older a person gets, the more 
likely their physical condition will deteriorate, and their 
unmet healthcare needs may decrease [9]. Contrary to 
the reports of some studies [37–40], middle-aged and 
older women demonstrated a lower prevalence of unmet 
healthcare needs than men. This may be because women 
are more likely to adhere to medical advice and treatment 
regimens than men, which helps to reduce rates of non-
use of health services [41, 42]. We also found that indi-
viduals with higher levels of education are significantly 
less likely to have unmet healthcare needs, similar to 
the reports of previous studies [43, 44]. Individuals with 
higher levels of education are more likely to have more 
knowledge about available healthcare services, which 
facilitates better access to them. Higher income was also 
associated with a lower prevalence of unmet healthcare 
needs, as reported previously reports [45, 46]. Middle-
aged and older adults with social medical insurance dem-
onstrated a lower probability of unmet healthcare needs, 
similar to previous reports [47, 48]. Individuals with 
depression were significantly more likely to have unmet 
healthcare needs, as previously reported [16, 49, 50]. 
This finding underscored the potential negative impact of 
mental health conditions on access to necessary health-
care services. Respondents with one or multiple chronic 
diseases were less likely to have unmet needs for outpa-
tient and physical examination services but more likely 
to not use hospitalization services. The possible reason is 
that individuals with chronic diseases may have more fre-
quent healthcare visits for the management of their con-
ditions, thereby reducing the probability of unmet needs 
for outpatient and physical examination services. How-
ever, the unmet need for hospitalization services may be 
due to barriers related to affordability, accessibility, or 
other factors.

Inequality of unmet healthcare needs and its 
decomposition
Overall, the unmet healthcare needs showed pro-poor 
inequality, indicating that middle-aged and older adults 
with lower socioeconomic status are more likely to have 
unmet healthcare needs, as previously reported [19, 29]. 
Our research findings indicate that the pro-poor inequal-
ity of unmet outpatient service needs among middle-
aged and older adults was declining between 2008 and 
2018. However, urban residents demonstrated a pro-rich 
inequality from 2008 to 2018. A possible explanation is 
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that urban dwellers with higher socioeconomic status 
tend to have higher expectations for healthcare services 
compared to rural individuals. Nonetheless, the current 
outpatient service system in urban China faces issues 
such as overcrowded medical resources, long waiting 
times, and lower quality of care, leading to unmet out-
patient service needs for urban middle-aged and elderly 
populations. In contrast, rural residents demonstrated a 
stable pro-poor inequality, indicating that rural middle-
aged and older residents with low income were more 
likely to not use outpatient services. The degree of pro-
poor inequality was not very high; however, targeted 
interventions and policies were still needed to address 
the challenges faced by vulnerable middle-aged and 
older adults residing in rural areas. Factors, such as liv-
ing in rural areas, self-reported health status, having 
one or multiple chronic diseases, and high income are 
major positive contributors to the pro-poor inequality of 
unmet outpatient services needs. Hence, policies aimed 
at reducing these inequalities should address these socio-
economic factors, such as implementing strategies that 
narrow the income gap, optimize urban and rural health 
resources, and strengthen the prevention and control of 
chronic diseases.

There was significant pro-poor inequality of unmet 
inpatient service needs; middle-aged and older adults 
with low income are more likely to have unmet needs for 
inpatient services. We found that the pro-poor inequal-
ity substantially declined during the progression toward 
UHC in urban areas; however, the pro-poor inequal-
ity persisted in rural areas. Low income, poor health 
resources, and low quality of healthcare available in rural 
areas may have contributed to this disparity. Therefore, 
strategies for narrowing the income gap between urban 
and rural areas and improving the allocation and qual-
ity of healthcare resources in rural areas may be practi-
cal for alleviating the pronounced pro-poor inequality of 
unmet inpatient services need. Major positive contribu-
tors to the inequality of unmet inpatient services needs 
were high income, depression, and living in rural areas. 
High income emerged as the primary contributor to the 
inequality. This underscores the significance of income as 
a factor underlying unequal access to healthcare. Finan-
cial considerations may hinder individuals from seek-
ing necessary hospital care, resulting in unmet inpatient 
needs and exacerbation of the inequality. Thus, policies 
designed to address these inequalities should prioritize 
the economic risks of diseases among middle-aged and 
older populations. Finally, the unmet need for physi-
cal examination services also demonstrated a pro-poor 
inequality among middle-aged and older adults. Com-
pared with 2008, it significantly decreased in 2013 and 
2018, indicating progress in addressing suboptimal access 
to preventive healthcare services and inequity among 

middle-aged and older adults since NHCR in China. 
High income, unemployment, and living in rural areas 
positively contributed to the observed inequality.

This study innovatively adopts UHC as its research per-
spective, using data from 2008 to 2018, covering China’s 
progression toward UHC since the NHCR. It focuses on 
middle-aged and older adults, a crucial segment given 
China’s aging population. Considering the significant 
advancements in UHC in Eastern China [31, 51, 52], 
these findings provide invaluable insights for the devel-
opment of healthcare systems in other regions of China 
and other developing countries. Some limitations of our 
study must be acknowledged. Firstly, our study only con-
sidered individuals who perceived a need for healthcare 
but did not receive it. Consequently, the prevalence of 
unmet healthcare needs may have been underestimated 
to some extent since we did not take into account those 
who did not perceive the need. Secondly, pooled cross-
sectional data used in this study did not allow for causal 
conclusions.

Conclusion
Our findings revealed that the prevalence of unmet needs 
for outpatient services among middle-aged and older 
adults in eastern China increased from 2008 to 2018. In 
contrast, the prevalence of unmet needs for inpatient ser-
vices was maintained low over the same duration. Nota-
bly, the unmet needs for physical examinations among 
middle-aged and older adults demonstrated a remark-
able decrease from 2008. Individuals residing in rural 
areas exhibited a higher prevalence of unmet needs for 
inpatient services and physical examinations than their 
urban counterparts. The unmet healthcare needs were 
disproportionately predominant among the poor. The 
pro-poor inequalities of the unmet healthcare needs were 
mitigated during the progression toward UHC; however, 
those for outpatient and inpatient services persist among 
middle-aged and older adults residing in rural areas. 
Several socioeconomic factors have been associated 
with unmet healthcare needs and related inequalities. 
Therefore, policy interventions aimed at reducing unmet 
healthcare needs and associated inequalities should 
address the socioeconomic determinants of healthcare 
utilization among middle-aged and older adults.
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