Gu et al. BMC Public Health ~ (2024) 24:919 BMC Public Health
https://doi.org/10.1186/512889-024-18435-8

Check for
updates

Chronic diseases and determinants

of community health services utilization
among adult residents in southern China:
a community-based cross-sectional study
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Abstract

Background The burden of chronic diseases has become a major public health concern, and high-efficiency use
of community health services is essential in combating chronic diseases. This study described the status of chronic
diseases in southern China and explored the determinants of health service utilization among adult residents.

Methods Data were obtained from one part of community survey data from four counties in Ganzhou City, southern
China. A multistage, stratified random sampling method was used to conduct a cross-sectional survey between

2018 and 2020. Overall, 7430 valid questionnaires were collected. A lasso-linear regression analysis was performed to
explore the determinants of community health service utilization.

Results According to the study, most participants (44.6%) reported having relatively good health, while 42.1%
reported having moderate health. Chronic diseases were reported by 66.9% of the respondents. The three most
prevalent self-reported chronic diseases were hypertension (22.6%), hyperlipidemia (5.9%), and diabetes (5.9%).
Among residents with chronic diseases, 72.1% had one chronic disease, while the rest had multiple. Only 13.9% of
residents frequently utilized community health services, while 18.9% never used them. Additionally, among residents
who reported having chronic diseases, 14.1% had never attended community health services. Four categories of
factors were the key determinants of community health service utilization: (1) personal characteristics, age, and sex;
(2) health-related factors, such as family history, self-reported health conditions, and the number of chronic diseases;
(3) community health service characteristics, such as satisfaction with and accessibility to community health services;
and (4) knowledge of chronic diseases. Specifically, women tend to utilize healthcare services more frequently than
men. Additionally, residents who are advanced in age, have a family history of chronic diseases, suffer from multiple
chronic conditions, rate their self-reported health condition as poor, have a better knowledge about chronic diseases,
have better accessibility to community health services, and have higher the satisfaction with community health
services, tend to utilize them more frequently.
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Conclusions Given the limited healthcare resources, the government should promote the effective utilization of
community health facilities as a critical community-based strategy to combat the growing threat of chronic diseases
in southern China. The priority measures involve enhancing residents’access to and satisfaction with community
health services and raising awareness of chronic illnesses among older individuals with poor health status.
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Background

The disease spectrum of the Chinese population has
changed greatly because of socioeconomic develop-
ments, advances in medical and health services, and life-
style changes. Smallpox, sexually transmitted diseases,
and many other infections have either been eliminated
or decreased in incidence since 1949. However, the over-
all incidence of infectious diseases increased from 2004,
and the rate leveled off after 2009 [1, 2]. In contrast to the
traditional infectious diseases that threatened the health
of the Chinese populace, chronic diseases represent a
contemporary malady. The observational study displayed
that the prevalence of chronic diseases in China has risen
rapidly, from 17.0% in 1993 to 34.3% in 2018 [3].

Chronic diseases, also known as noncommunicable
chronic diseases (NCDs), are a group of diseases caused
by a combination of genetic, physiological, environmen-
tal, and behavioral factors with an insidious onset, long
duration, and a lack of definite etiological evidence [4].
Chronic diseases have emerged as a major public health
problem threatening the population’s health and impos-
ing a heavy disease burden. According to the World
Health Organization data [4], NCDs kill 41 million peo-
ple yearly, equivalent to 74% of all deaths globally. Each
year, 17 million people die from an NCD before age
70, and 77% of these deaths occur in low- and middle-
income countries.

The government organizes community health services
to meet the needs of the public and solve the basic health
problems of the community as primary health institu-
tions [5]. Developing the community healthcare service
system has an obvious positive effect on optimizing the
public health service system, achieving equity, control-
ling the rapid growth in the medical costs of public health
services, and improving the population’s health [5, 6]. A
study showed that community health centers are associ-
ated with a 2% reduction in age-adjusted mortality rates
among those aged 50 and above [7]. Currently, commu-
nity health services focus on chronic diseases among
community residents and are a key part of chronic dis-
ease management [5, 8].

Over the past decade, China has implemented substan-
tial healthcare reforms to enhance primary healthcare
services [5]. This effort has resulted in the establishment
of community health facilities and designated primary
healthcare providers as “gatekeepers [5] This effort has
yielded impressive results, as communities have taken

charge of primary healthcare, improving health outcomes
and reducing costs for chronic illnesses [9]. In 2009, the
Chinese government set aside 15 Yuan (approximately
2.2 USD, at 2009 conversion rates) per person yearly for
national public health intervention programs. By 2011,
this budget had increased to 25 Yuan (approximately 3.9
USD, at 2011 conversion rates) per person annually [10].
60% of these funds were designated for township health
centers in rural areas to carry out public health interven-
tions, with the remaining 40% allocated to village health
stations [10]. Within this budget, 18% was devoted to
managing patients with hypertension, and 7% was allot-
ted to managing patients with diabetes [10]. Nowadays,
prioritizing a community-focused strategy to address
NCDs has been recognized as a highly cost-efficient solu-
tion in China.

However, given the growing burden of chronic dis-
eases, health-service needs are not always met [11]. A
study of Chinese adults aged 45 years and older revealed
that the prevalence of unmet healthcare needs was 13.0%,
and it was more concentrated among people living with
multiple health conditions and mental health problems
[11]. Increasing investment in medical resources does
not fully match the growth of health [12]. Two princi-
pal causes are probably involved in the current dilemma:
inadequate health services and inefficient utilization of
health services, seriously limiting the effectiveness of
chronic disease management efforts [13, 14]. Although
the government has been allocating more resources to
health services, health resources are always limited, and
improving the efficiency of health service utilization is an
issue for government departments to consider [12, 13].

Although there is sufficient literature on the discussion
of health service inequities [12, 13, 15], further research is
needed to investigate the factors contributing to such dis-
parities in health service utilization. The previous study
found that illnesses like diabetes substantially increased
service utilization across the healthcare system [16]. A
study conducted among homeless adults revealed that
those who were 45 years or older, female, diagnosed with
a mental or substance use disorder, or had been home-
less for more than a year were more likely to use health
services frequently [17]. According to the 2008 Korean
Longitudinal Study of Ageing, health-related needs and
income were significant predictors of Korean elders’ use
of physician services [18]. Among Pakistani immigrants
in Maryland, USA, individuals with higher income, a
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longer stay duration, higher education level, and male
gender utilized health services more frequently [19]. In
China, data from the 2015 Migrant Dynamics Monitor-
ing Survey found that age, marital status, income, years of
residence, migration range, reasons for migration, friend
network size, health insurance, local health insurance
status, and chronic disease status were linked to health
services use among elderly migrants [20]. However, prior
research investigating the factors affecting healthcare uti-
lization has focused on specific diseases or certain groups
of people, limiting their findings’ generalizability. Sys-
tematic investigations into factors affecting utilization of
community healthcare services in China still need to be
completed.

Ganzhou City, located in the southern region of China
and the largest city in Jiangxi Province, boasts a moder-
ate economy. Despite its unique position as a “core city”
in inland provinces, Ganzhou does not benefit from the
economic radiation of developed cities around the Yang-
tze River Delta region, nor is it connected to the devel-
oped Pearl River Delta region, resulting in a relative lag
in economic development and primary healthcare ser-
vice system. Nevertheless, Ganzhou has made significant
efforts to reform its healthcare sector in recent years,
with the construction of close medical consortiums
launched across the city in 2019, ushering in a new stage
in the practice of the health service system. The commu-
nity health services offered in the region are a good repre-
sentation of those provided in Southern China. However,
Considering the lack of existing relevant research, there
is still a need to conduct a thorough study on the cur-
rent characteristics of community health services utili-
zation and the related determinants in Southern China
[21]. Thus, the current study aimed to describe the cur-
rent situation of chronic diseases among adult residents
in communities in Southern China, further explore the
key determinants affecting the utilization of community
health services, and provide a theoretical basis for com-
munity management of chronic diseases.

Methods

Design and participants

Data were obtained from one part of the community sur-
vey from four counties in Ganzhou City, southern China.
A multistage, stratified random sampling method was
used to conduct a cross-sectional survey between 2018
and 2020. Permanent residents aged 18 years and older
who had settled in the area for 6 months or more were
selected. A stratified sample of community residents in
the four selected counties was collected at different time
stages. Our research group conceived a survey project
concerning the official community questionnaires, imple-
mented after discussion and validation with relevant pro-
fessional experts and the Centers for Disease Control and
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Prevention (CDC) staff. The survey was conducted under
the guidance of the related county Health Commission
and organized by the County-level CDC in conjunction
with the township health centers.

Sampling methodology

The sampling methodology involved three stages. During
stage one, the townships in each district were divided into
three strata based on their economic status. Two town-
ships were then randomly selected from each stratum. In
stage two, one or two administrative villages or resident
committees were randomly chosen from the selected
townships. Finally, stage three randomly chose one or
two villagers or resident groups from the selected admin-
istrative villages or resident committees. The research
participants were then randomly selected from the cho-
sen villagers or resident groups for the investigation.

For details regarding the population under study, the
employed sampling method, and the sample size calcula-
tion, please refer to the relevant description in our previ-
ously published paper [21].

Instruments

This study collected respondents’ personal information,
chronic diseases, and determinants of community health
service utilization using an on-site questionnaire. The
questionnaire was developed in consultation with experts
and finalized through a pilot survey.

This study eliminated questionnaires with significant
mistakes, such as duplicate and unreliable questionnaires
with obvious inaccuracies in the respondents’ answers.
Overall, 7430 valid questionnaires were collected. The
current study’s questionnaire is readily available in
Appendix 1 of the supplementary file. Additionally, Table
S1 in the supplementary file presents the groupings,
assignments, and definitions of the variables used in this
study.

Quality assurance

A team of investigators comprising staff from the CDC,
township health centers, and the community conducted
the questionnaire survey. Our research group provided
comprehensive training for investigators on survey
respondent selection and questionnaire content to ensure
the accuracy of the results. The survey was conducted in
households, and an on-site review of the questionnaires
was performed to ensure completeness and logic. After
data collection, two personnel carried out data entry to
ensure accuracy. Personnel were compensated for their
work on questionnaire collection and entry. Our research
group organized and censored the entire data collection
and entry process.
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Statistical analysis

EpiData (version 3.1, USA) was used to collect data and
create a database. Descriptive analyzes was performed
using IBM SPSS software (version 20.0, USA) to summa-

rize the principal results.

Table 1 Characteristics of Respondents

Variables Grouping Frequency Valid
Percent-
age (%)

Age (years) <20 286 38

20-34 1566 211

35-49 2315 312

50-64 2021 27.2

>65 1242 16.7
Sex Men 3571 48.1

Women 3859 519
Education No formal school 564 7.6

education

Did not finish primary 928 126

school

Primary school 1412 19.1

Junior high school 2739 37.1

Senior high school and 1153 156

technical secondary

school

Junior college 384 52

Undergraduates and 201 2.7

above

The monthly aver- <500 288 43

age income per

capita (Yuan)

>500 and <1000 552 8.2

>1000 and <3000 2950 438

>3000 and <5000 2207 328

>5000 736 10.9
Medical Basic medical insurance 965 13.2
Insurance* for urban employees

Free medical care 32 04

Urban residents'basic 2875 39.2

health insurance

New rural cooperative 3403 46.4

medical scheme

Commercial medical 1M 1.5

insurance

The percentage <10% 5532 754

of annual income

spent on health

care

>10% and <30% 1458 19.9
>30% and < 50% 184 25
>50% and < 70% 60 0.8
>70% and <90% 31 05
>90% 68 09
Family history Yes 3203 432
No 4207 56.8

Note: *Multiple Options
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Traditional regression analysis models, such as multi-
ple linear, logistic, and Cox proportional risk regression
models, may struggle when predicting complex social
issues due to multicollinearity and high data dimension-
ality [22]. The commonly used coefficient compression
method of ridge regression can offer high computational
accuracy but cannot compress the coefficients to zero,
thus retaining all variables in the equation, making it
harder to explain the model [23]. In 1996, statisticians
proposed a new coefficient compression method called
LASSO (Least Absolute Shrinkage and Selection Opera-
tor) that effectively addresses the shortcomings of previ-
ous methods [24]. By introducing a penalty term (\) to
the model estimation, LASSO can effectively reduce
regression coefficients for unnecessary variables to zero,
ultimately removing them from the model and stream-
lining variable screening [25]. An appropriate value of A
can compress some of the regression coefficients to mini-
mize the sum of squares of the residuals, and even some
regression coefficients could be reduced to zero, thus
eliminating them from the model [24].

A lasso-linear regression analysis was performed using
SPSS and Stata 17.0 software. LASSO regression was
used to exclude collinear variables and statistically non-
significant. These screen variables considerably affected
community health service utilization and ranked the
coeflicients of variables to obtain factors initially. Mul-
tivariate linear stepwise regression was then employed
to select the factors influencing health service utiliza-
tion. Finally, the regression model can achieve strong
and concise explanatory power. p<0.05 was statistically
significant.

Results

As summarized in Table 1, there were 3859 women and
3571 men, accounting for 51.9% and 48.1% of the respon-
dents, respectively. The average age of respondents was
47.28+16.51 years, 46.86+16.53 years for men, and
47.67+16.48 years for women, with a relatively even
distribution by the age group. Overall, the educational
level is relatively poor, and only 2.7% (201) of the respon-
dents had an undergraduate or higher level of educa-
tion. Approximately 43.8% of the respondents had an
average monthly income per capita of 21000 and <3000
Yuan, and 32.8% had >3000 and <5000 Yuan. Most of the
population were covered by at least one type of health
insurance.

Specifically, there was a high coverage of officially
organized basic medical insurance, with 46.4% of resi-
dents participating in the new rural cooperative medi-
cal scheme, 39.2% involved in the urban resident’s basic
health insurance, and 13.2% in basic medical insurance
for urban employees. Additionally, approximately 1.5%
of residents purchased commercial medical insurance,



Gu et al. BMC Public Health (2024) 24:919

and 0.4% enjoyed free medical care; 75.4% of residents
reported spending less than 10% of their income on
health services annually. Overall, 3202 (43.2%) residents
had a family history of hypertension.

Chronic diseases

As shown in Fig. 1, most residents reported that their
health was relatively good (44.6%) or moderate (42.1%),
with 5.8% of residents considering their health bad
(Fig. 1A). Chronic diseases affect 66.9% of the respon-
dents (Fig. 1B). The most prevalent self-reported chronic
diseases were hypertension (22.6%), hyperlipidemia
(5.9%), diabetes (5.9%), coronary artery disease (2.3%),
chronic bronchitis (2.3%), osteoporosis (1.9%), and stroke
(1.2%), as seen in the Fig. 1C). Among the residents with
chronic diseases, 72.1% had one of the aforementioned
chronic diseases, 21.1%, 5.4%, 1.0%, 0.3%, and 0.2% had
two, three, four, five, and six, respectively (Fig. 1D).

.. Il Very good
How do you assess your health condition? B Good
Bl Moderate
39.(0.5%) e Bl
431 (5.8%) 519 (7%) s Very bad

\

3117 (42.1%)
3303 (44.6%)

25
22.6

)
S

59 59

Self-reported prevalence (%)
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Community health services

As shown in Fig. 2A, the awareness rate of residents
regarding community health service facilities was 95.9%
(Question: are you aware of the health center or com-
munity health service center/ station near your home?).
The survey results on the accessibility of health services
showed that 41.1% of residents reportedly spent more
than 15 min walking to a health service provider (Ques-
tion: how long does it take to walk from home to the health
center or community health service center/ station?).
However, to collect information on health service utiliza-
tion, the study asked the participants, “have you ever vis-
ited a health center or community health service center/
station for medical care?” The results showed that 13.9%
of residents visited frequently, 67.2% visited only once or
twice, and 18.9% never visited.

The community health services offered were rated good
by 83.7% of the respondents, while 16.2% and only 0.1%
rated them as moderate and poor, respectively (Fig. 2B).
Furthermore, of the residents who reported having

Are you suffering from a chronic disease?

I ves

I No

33.1%

20 (1.0%) 5 (0.3%)
108 (5.4%) \ /3 (02%)

NO. of chronic diseases

419 (21.1%)
\ K

[

1435 (72.1%)

D

Fig. 1 Chronic diseases. (A) self-reported health condition; (B) Are you suffering from a chronic disease; (C) Self-reported chronic diseases; (D) Number

of chronic diseases
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Have you or your family ever visited a health center or
ity health c ion (for medical care)?

nily
(13.9%)

Never
(18.9%)

Utilization

How long does it take to walk from home to the health center or
community health center/station?

Accessibility < 15 minutes =15 mimues (41.1%)

Are you aware of the health center or
community health service center/station near your house?

Awareness Not sure

Valid percentage (%)
A

Fig. 2 Community health services
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Fig. 3 LASSO regression. (A) LASSO coefficient paths plot; (B) 10-fold cross-val

chronic diseases, 14.1% of the respondents had never
attended community health service.

Lasso-linear regression
The dependent variable was community health service
utilization, which took the values of 1, 2, and 3 as dis-
crete quantitative data, and linear regression was used
to analyze its principal influencing factors. The analysis
was categorized into two parts: (1) considering its rela-
tively multiple factors and possible collinearity concerns,
LASSO regression was initially employed to select the
main variables; (2) the selected independent variables
were included in the linear regression analysis to analyze
the determinants of health service utilization.
Supplementary Table 1 (Table S1) of the supplementary
files listed 13 potential influencing factors in the Lasso
regression for variable selection. The Lasso coefficient
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Evaluation of Community Health Services
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paths plot (Fig. 3A) and 10-fold cross-validation (CV)
plot (Fig. 3B) was constructed, and the seed number was
set to 123,456. In the coefficient paths plot, the coefficient
of variables was suppressed to zero under the penalty
coefficient A continuously grows. In the cross-validation
plot, the red line marks the value of the best A (A\=0.0202)
after Lasso 10-fold cross-validation, when the CV mean
prediction error was smallest. Finally, nine variables
were selected and ranked by variable coefficients as fol-
lows: age (0.0239), number of chronic diseases (0.0213),
satisfaction with community health services (-0.0200),
family history (0.0141), chronic disease or not (0.0098),
self-reported health conditions (0.0055), sex (-0.0020),
accessibility to community health services (-0.0006), and
knowledge of chronic diseases (0.0002).

The results of the linear regression are generally con-
sistent with those of the LASSO regression. As presented
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in Table 2, eight variables, namely, satisfaction with com-
munity health service (f=-0.098, p<0.001), family his-
tory (5=0.090, p<0.001), Age ((8=0.071, p<0.001)),
the number of Chronic diseases (£=0.095, p<0.001),
self-reported health condition (8=0.067, p<0.001),
knowledge of chronic diseases (5=0.046, p<0.001), the
accessibility of community health service (5=-0.045,
p<0.001), and sex (5=-0.039, p<0.001) were identified as
significantly contributing factors to health service utiliza-
tion. Specifically, the female residents, the higher the sat-
isfaction with community health services, the higher the
family history of chronic diseases, the older the person,
the greater the number of chronic diseases, the worse
the self-reported health condition, the richer the knowl-
edge about chronic diseases, the better the accessibility
to community health services, and the greater the health
service utilization.

It can be simplified into four categories of determi-
nants (Fig. 4): (1) personal characteristics, age, and sex;
(2) health-related factors, such as family history, self-
reported health condition, and the number of chronic
diseases; (4) community health service characteristics,
such as satisfaction with and accessibility to community
health services; and (4) knowledge of chronic diseases.

Discussion

Chronic diseases have emerged as major public health
challenges in modern society [26, 27]. A community-
based cross-sectional study was conducted using a large
random sample to investigate the self-reported preva-
lence of common chronic diseases among adults in Gan-
zhou, a city in southern China. The results showed that
66.9% of the residents had chronic diseases. This data
is even higher than other studies reporting the preva-
lence of chronic diseases in the middle-aged and elderly
(44.27%) [28]. The prevalence of chronic diseases would
only be higher, considering undetected cases. Most
residents reported that their health was relatively good
(44.6%) or moderate (42.1%). The top three prevalences
of self-reported chronic diseases were hypertension

Table 2 Linear regression results
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(22.6%), hyperlipidemia (5.9%), and diabetes (5.9%). This
disease ranking is similar to the findings of the elderly
in a place in Zhejiang Province, China, in which the top
three chronic disease prevalence rates were hyperten-
sion (40.2%), dyslipidemia (8.4%), and diabetes (7%)
[29]. Thus, the high prevalence of chronic diseases in the
region is a severe threat to the health of residents, and
common chronic diseases such as hypertension, hyper-
lipidemia, and diabetes should be priorities for primary
care services.

In this study, 95.9% of the respondents were aware of
the local community health facilities, indicating that
community health services have been widely promoted.
There is still work to be done to improve the accessibil-
ity of health services, especially in rural areas, since
41.1% of residents reported walking more than 15 min
to a health service provider. Additionally, of the resi-
dents who reported having chronic diseases, 14.1% of the
respondents had never attended community health ser-
vices, indicating that the utilization of community health
service resources needs to be enhanced. A systematic
analysis revealed that providing community health ser-
vices to rural elderly residents had improved remarkably
in mainland China; however, multiple factors, from the
individual to the system level, resulted in low access and
utilization [30].

Eight factors clustered into four categories of deter-
minants were included: personal characteristics, health-
related factors, community health service characteristics,
and knowledge of chronic diseases.

The results showed that personal factors such as age
and sex were associated with residents’ health service uti-
lization. As age grows, the greater the need for health ser-
vices, the greater the utilization of health services. This
result is comparable to those of similar previous stud-
ies [31], in which patients’ choice of community health
services for their first treatment was influenced by age,
with the elderly being more likely to prefer community
health services. Interestingly, we found that women were
more likely to use health services than men. One possible

Variables B Standardized Coefficients(B) t p 95% Cl for B
Lower Upper
Constant 2125 58.072 <0.001 2.053 2.196
The satisfaction of community health service -0.102 -0.098 -6.643 <0.001 -0.132 -0.072
Family history 0.075 0.090 5.990 <0.001 0.051 0.100
Age (years) 0.026 0.071 4.248 <0.001 0.014 0.038
NO. of Chronic disease 0.050 0.095 5.691 <0.001 0.033 0.067
Self-reported health condition 0.035 0.067 4.059 <0.001 0.018 0.052
Knowledge of chronic diseases 0.011 0.046 3.048 <0.01 0.004 0.019
Accessibility of community health service -0.017 -0.045 -3.034 <0.01 -0.028 -0.006
Sex -0.031 -0.039 -2.672 <0.01 -0.055 -0.008

Note: B, Unstandardized Coefficients; Cl, Confidence Interval
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Health-related
factors, such as
Sfamily history,
self-reported health
condition, and
number of chronic
diseases

o

services

Fig. 4 Determinants of community health services utilization

explanation for this is that women have a stronger per-
ception of the risk of disease that drives access to health
services. Gender is crucial in shaping risk perceptions
and coping strategies, reflecting the predisposition of the
public to accept health interventions and take precau-
tionary measures [32]. The study found that when faced
with risks such as the COVID-19 crisis, women’s percep-
tion of risk was higher and more in line with government
guidelines [32], and this point should be applied to health
risks such as chronic diseases.

Health-related factors are closely associated with health
service utilization. Our study found that residents with
higher health risks—specifically, a family history of the
disease, poor self-perceived health, and a greater num-
ber of chronic conditions—were more likely to seek health
services. This finding is consistent with the results of pre-
vious studies, which revealed that perceived health status
was significantly associated with the use of health ser-
vices [33] and that respondents with chronic conditions
were more likely to use community health services than
their counterparts [34]. Among urban residents aged >45
years, disease condition counts were positively correlated

Personal
characteristics,
such as older age
and women

Community Health
Service Utilization

Community health
service characteristics,
such as satisfaction and
accessibility of
community health
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Ul

Knowledge of
chronic diseases

with outpatient or inpatient service use [35]. This is easily
understood as health service utilization will only occur
if there is a health service need, especially when arising
from the disease itself.

The evaluation of health services is an important con-
sideration for patients in selecting health services [31].
The level of community health services here, measured
by the level of satisfaction and accessibility of health ser-
vices to residents, determines whether residents would
use health services. Studies have shown that travel time
to the nearest Health Facility is significantly associated
with health service utilization, and promoting access to
health services at an affordable cost will possibly result
in better utilization of healthcare services [33]. A study
of medical care revealed that satisfaction was a one-way
explanatory factor for utilization [36]. Collectively, com-
munity health-service providers can facilitate health-ser-
vice accessibility while improving residents’ satisfaction
with health services to drive health-service utilization.

The role of residents’ disease knowledge should not
be ignored, as we aimed to improve the efficiency of
the utilization of health services. As noted in an online
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cross-sectional study, knowledge may correlate with the
utilization of mental health services among Black adults
[37]. Health service providers should focus on health
education efforts to promote disease knowledge acqui-
sition among residents, which, in turn, promotes health
service utilization.

In summary, the threat of chronic diseases among adult
residents of southern China has become a concern as
society evolves, and hypertension, hyperlipidemia, and
diabetes should be priorities for primary care services.
Promoting the utilization of community health services
is a fundamental strategic measure in the context of lim-
ited health service resources. To address the challenge of
increasingly prevalent chronic diseases, relevant govern-
ment departments should focus on the roles of personal
characteristics, health-related factors, health service lev-
els, and disease knowledge in community health service
utilization to develop an efficient health service utiliza-
tion model that fits the local situation. Specifically, the
priority measures involve enhancing residents” access to
and satisfaction with community health services and rais-
ing awareness of chronic illnesses among older individu-
als with poor health status.

However, this study has some limitations. (1) In the
present study, community health services (Y, outcome
variable) evaluated the overall utilization of health ser-
vices rather than only those related to non-communi-
cable diseases (NCDs), which could introduce bias in
the study. However, China’s community health services
serve as the “gatekeeper,” primarily focusing on managing
chronic diseases among residents. Therefore, our find-
ings may have some minor biases, but they are insignifi-
cant; (2) Although a large random sample was collected,
it was concentrated in a city in Southern China, and the
cross-sectional study was relatively weaker in explain-
ing causality than the cohort study, which will somewhat
limit the generalization of the findings; (3) Health service
utilization is a socio-disciplinary issue, and its determi-
nants may not work individually but synergistically with
multiple factors, which should be explored further in
future research; (4) Part of the data was collected during
the COVID-19 pandemic in 2020, potentially influencing
the findings. Despite this, given that the research site was
relatively unaffected by the pandemic and the meticulous
approach to sampling and quality control, the findings
presented in this paper are only slightly influenced by the
COVID-19 pandemic.

Abbreviations

NCDs Noncommunicable chronic diseases

CDC Centers for Disease Control and Prevention
LASSO  Least absolute shrinkage and selection operator
(@Y% Cross-validation

Page 9 of 10

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512889-024-18435-8.

[ Supplementary Material 1 ]

Acknowledgements

We thank the participants, project staff, and Centers for Disease Control and
Prevention staff for their participation and contribution. Thanks to the editors
and reviewers for their precious time and constructive comments.

Author contributions

GJW, WQ and QW conceived this study and designed the questionnaire.

QXQ supervised the study and contributed to manuscript conceptualization,
interpretation, and revision. GJW and WQ performed data analysis, interpreted
the results, and wrote the paper. GJW, WQ and QW collected and entered the
relevant data, WCM contributed to the interpretation of the results. All authors
have read and approved the final manuscript.

Funding

This work was supported by the Science and Technology Project of Jiangxi
Province Educational Department of China (NO. GJJ201547), and the Science
and Technology Project of Gannan Medical University (NO. XN202021).

Data availability
Data are available from the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

The study protocol was approved by the ethics committee of the Gannan
Medical University, and the study was performed in accordance with the
tenets of the Declaration of Helsinki and relevant policies in China. Informed
consent was obtained from all subjects and their legal guardian(s) before data
collection and their personal information was maintained anonymously.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Epidemiology and Health Statistics, School of Public
Health, Guangxi Medical University, No. 22 Shuangyong Road,
530021 Nanning, Guangxi, China

2School of Public Health and Health Management, Gannan Medical
University, 341000 Ganzhou, Jiangxi, China

Received: 20 March 2023 / Accepted: 26 March 2024
Published online: 28 March 2024

References

1. Yang S,WuJ, Ding C, CuiY, Zhou Y, Li Y, et al. Epidemiological features of
and changes in incidence of infectious diseases in China in the first decade
after the SARS outbreak: an observational trend study. Lancet Infect Dis.
2017;17(7):716-25.

2. Hipgrave D. Communicable disease control in China: from Mao to now. J
Glob Health. 2011;1(2):224-38.

3. Xuel, CaiM,LiuQ Ying X, Wu S.Trends and regional variations in chronic
diseases and their risk factors in China: an observational study based on
National Health service surveys. Int J Equity Health. 2023;22(1):120.

4. Noncommunicable diseases. https://www.who.int/news-room/fact-sheets/
detail/noncommunicable-diseases [Access from 10 February 2023].

5. HuangW,LongH,LiJ, Tao S, Zheng P, Tang S, et al. Delivery of public health
services by community health workers (CHWSs) in primary health care settings
in China: a systematic review (1996-2016). Glob Health Res Policy. 2018;3:18.


https://doi.org/10.1186/s12889-024-18435-8
https://doi.org/10.1186/s12889-024-18435-8
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases

Gu et al. BMC Public Health

20.

21

22.

23.

(2024) 24:919

Liu Q, Li B, Mohiuddin M. Prediction and Decomposition of Efficiency Dif-
ferences in Chinese Provincial Community Health Services. Int J Environ Res
Public Health 2018, 15(10).

Bailey MJ, Goodman-Bacon A. The War on Poverty's experiment in Public
Medicine: Community Health Centers and the mortality of older americans.
Am Econ Rev. 2015;105(3):1067-104.

Heumann M, Rohnsch G, Hamel K. Primary healthcare nurses'involvement in
patient and community participation in the context of chronic diseases: an
integrative review. J Adv Nurs. 2022;78(1):26-47.

Hu H, Liang H, Wang H. Longitudinal study of the earliest pilot of tiered
healthcare system reforms in China: will the new type of chronic disease
management be effective? Soc Sci Med. 2021;285:114284.

Xiao N, Long Q, Tang X, Tang S. A community-based approach to non-
communicable chronic disease management within a context of advancing
universal health coverage in China: progress and challenges. BMC Public
Health. 2014;14(Suppl 2):S2.

Gao Q, Prina M, Wu YT, Mayston R. Unmet healthcare needs among middle-
aged and older adults in China. Age Ageing 2022, 51(1).

Zhang X, Ning N, Zhou H, Shan L, Hao Y, Jiao M, et al. Inequity in Health ser-
vices utilization in economically underdeveloped regions of Northeast China.
Front Public Health. 2022;10:850157.

Sun J, Luo H. Evaluation on equality and efficiency of health resources
allocation and health services utilization in China. Int J Equity Health.
2017;16(1):127.

Li B, Mohiuddin M, Liu Q. Determinants and Differences of Township Hospital
Efficiency among Chinese provinces. Int J Environ Res Public Health 2019,
16(9).

Fu X, Sun N, Xu F, Li J, Tang Q, He J, et al. Influencing factors of inequity in
health services utilization among the elderly in China. Int J Equity Health.
2018;17(1):144.

O'Neill KN, McHugh SM, Tracey ML, Fitzgerald AP, Kearney PM. Health

service utilization and related costs attributable to diabetes. Diabet Med.
2018;35(12):1727-34.

Mitchell RJ, Karin E, Power J, Foung H, Jones N, Nielssen O. Health service
use and predictors of high health service use among adults experiencing
homelessness: a retrospective cohort study. Aust N Z J Public Health 2022.
Park JM. Health status and health services utilization in elderly koreans. Int J
Equity Health. 2014;13:73.

Khan SA, Manzoor K. Determinants of health service utilization among
Pakistani immigrants in Maryland, USA. J Ayub Med Coll Abbottabad.
2014;26(4):568-70.

Zhang X, Yu B, He T, Wang P Status and determinants of health services
utilization among elderly migrants in China. Glob Health Res Policy. 2018;3:8.
Gu J,Wang Q, QiuW, Lin F,Wu C, Hao M, et al. Prevalence of hypertension
and Associated Factors among residents aged > 18 years in Ganzhou, China: a
cross-sectional study. Int J Hypertens. 2023;2023:5486139.

Daoud JI. Multicollinearity and regression analysis. In: Journal of Physics:
Conference Series: 2017: I0P Publishing; 2017: 012009.

Marquardt DW, Snee RD. Ridge regression in practice. Am Stat 1975:3-20.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

Page 10 of 10

Tibshirani R. Regression shrinkage and selection via the lasso. J Royal Stat Soc
Ser B: Stat Methodol. 1996;58(1):267-88.

Tibshirani R, Saunders M, Rosset S, Zhu J, Knight K. Sparsity and smoothness
via the fused lasso. J Royal Stat Soc Ser B: Stat Methodol. 2005;67(1):91-108.
Wang M, Xu PS, Liu W, Zhang C, Zhang X, Wang L et al. Prevalence and
changes of BMI categories in China and related chronic diseases: Cross-
sectional National Health Service Surveys (NHSSs) from 2013 to 2018.
EClinicalMedicine 2020, 26:100521.

Wang Y, Wang L, Qu W. New national data show alarming increase in
obesity and noncommunicable chronic diseases in China. Eur J Clin Nutr.
2017;71(1):149-50.

Zhang YL, Wu BJ, Chen P, Guo Y. The self-rated health status and key influenc-
ing factors in middle-aged and elderly: evidence from the CHARLS. Med
(Baltim). 2021;100(46).e27772.

Gao L, Wang B, Yang X, Pan 'Y, Feng W, Pei X, et al. Can the organization of
health resource integration be analyzed in terms of the current state of
unmet demand for health services? Take the health needs of the elderly

in a place in Zhejiang province, China, as an example. BMC Prim Care.
2022;23(1):288.

Deng S, Zhang C, Guo X, Lv H, Fan Y, Wang Z, et al. Gaps in the Utilization

of Community Health Services for the Elderly Population in Rural areas of
Mainland China: a systematic review based on cross-sectional investigations.
Health Serv Insights. 2022;15:11786329221134352.

Tang C, Luo Z, Fang P, Zhang F. Do patients choose community health
services (CHS) for first treatment in China? Results from a community health
survey in urban areas. J Community Health. 2013;38(5):864-72.

Rana IA, Bhatti SS, Aslam AB, Jamshed A, Ahmad J, Shah AA. COVID-19 risk
perception and coping mechanisms: does gender make a difference? Int J
Disaster Risk Reduct. 2021;55:102096.

Jemal J, Hagos T, Fentie M, Zenebe GA. Utilization of health services and
associated factors among fee waiver beneficiaries in Dawunt district, North
Wollo Zone, Ethiopia. Public Health. 2022;205:110-5.

Wu D, Lam TP, Lam KF, Zhou XD, Sun KS. Public views towards community
health and hospital-based outpatient services and their utilisation in Zheji-
ang, China: a mixed methods study. BMJ Open. 2017;7(11):e017611.

Chen H, Cheng M, Zhuang Y, Broad JB. Multimorbidity among middle-aged
and older persons in urban China: prevalence, characteristics and health
service utilization. Geriatr Gerontol Int. 2018;18(10):1447-52.

Roghmann KJ, Hengst A, Zastowny TR. Satisfaction with medical care: its
measurement and relation to utilization. Med Care 1979:461-79.

Pederson AB, Tsai AC, Hawkins D, Moskowitz JT, Dixon L. Understanding the
Association between Mental Health Knowledge and Mental Health Service
utilization among black adults. Community Ment Health J. 2023;59(1):57-67.

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



	﻿Chronic diseases and determinants of community health services utilization among adult residents in southern China: a community-based cross-sectional study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Design and participants
	﻿Sampling methodology
	﻿Instruments
	﻿Quality assurance
	﻿Statistical analysis

	﻿Results
	﻿Chronic diseases
	﻿Community health services
	﻿Lasso-linear regression

	﻿Discussion
	﻿References


