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Background: Multimorbidity has become an essential public health issue that

threatens human health and leads to an increased disease burden. Primary care

is the prevention and management of multimorbidity by providing continuous,

comprehensive patient-centered services. Therefore, the study aimed to

investigate the determinants of primary care utilization and out-of-pocket

expenses (OOPE) among multimorbid elderly to promote rational utilization

of primary care and reduce avoidable economic burdens.

Methods: The study used data from CHARLS 2015 and 2018, which

included a total of 4,384 multimorbid elderly aged 60 and above. Guided

by Grossman theory, determinants such as education, gender, marriage,

household economy, and so on were included in this study. A two-part

model was applied to evaluate primary care utilization and OOPE intensity in

multimorbid populations. And the robustness testing was performed to verify

research results.

Results: Primary care visits rate and OOPE indicated a decline from 2015 to

2018. Concerning primary outpatient care, the elderly who were female (OR

= 1.51, P < 0.001), married (OR = 1.24, P < 0.05), living in rural areas (OR

= 1.77, P < 0.001) and with poor self-rated health (OR = 2.23, P < 0.001)

had a significantly higher probability of outpatient utilization, whereas those

with middle school education (OR = 0.61, P < 0.001) and better household

economy (OR = 0.96, P < 0.001) had a significantly less likelihood of using

outpatient care. Rural patients (β = −0.72, P < 0.05) may have lower OOPE,

while those with better household economy (β = 0.29, P < 0.05; β = 0.58, P <

0.05) and poor self-rated health (β = 0.62, P < 0.001) occurred higher OOPE.

Regarding primary inpatient care, adults who were living in rural areas (OR =

1.48, P < 0.001), covered by Urban Employee Basic Medical Insurance (UEBMI)

or Urban Rural Basic Medical Insurance (URBMI) (OR = 2.46, P < 0.001; OR =

1.81, P < 0.001) and with poor self-rated health (OR = 2.30, P < 0.001) had

a significantly higher probability of using inpatient care, whereas individuals

who were female (OR = 0.74, P < 0.001), with middle school education (OR

= 0.40, P < 0.001) and better household economy (OR = 0.04, P < 0.001) had

a significantly lower tendency to use inpatient care. Significantly, more OOPE

occurred by individuals who were women (β = 0.18, P < 0.05) and with better
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household economy (β = 0.40, P < 0.001; β = 0.62, P < 0.001), whereas those

who were covered by URBMI (β = −0.25, P < 0.05) and satisfied with their

health (β = −0.21, P < 0.05) had less OOPE.

Conclusion: To prompt primary care visits and reduce economic burden

among subgroups, more policy support is in need, such as tilting professional

medical sta� and funding to rural areas, enhancing awareness of disease

prevention among vulnerable groups and so on.

KEYWORDS

multimorbidity, primary care, out-of-pocket expenses, two-part model, grossman

theory, CHARLS, the elderly

Introduction

With changing lifestyles, increasing personal risk factors,

and aging populations, multimorbidity has replaced infectious

diseases as the major health burden in older adults, posing a

clear challenge to the public health systems in all countries

(1). Multimorbidity is defined as the coexistence of two or

more chronic diseases in a person (2, 3), with global prevalence

ranging from 12.9% (the whole population) to 95.1% (those aged

65 years and older) (4), while the prevalence in low-and-middle-

income countries (LMICs) is on the rise (5–7). Multimorbidity is

closely related to disability, decreased quality of life, premature

death, unplanned hospitalizations, and increased consumption

of health resources, which imposes a heavy strain on individuals

and healthcare systems (7, 8).

To address serious conditions caused by multimorbidity,

primary care has been strongly recommended as it placed an

emphasis on patient-centered comprehensive, integrated, and

continuous care services, which will be a critical link in the

prevention and management of chronic disease (9, 10), and

contribute to fulfill a large number of individual healthcare

demands and reduce potential economic catastrophe led by

multimorbidity. Currently, many countries are in the process of

reforming the primary healthcare system. The National Health

Service (NHS) in the UK is one of the most mature systems in

the world, characterized by a rigorous community-based first

visit and general practitioner based on referrals system (11).

In Japan, the government is trying to establish a community-

based integrated care system to provide supportive treatment,

as the boundaries between primary care and secondary and

tertiary care are blurred (10). In 2015, China implemented

a hierarchical medical system centered on primary diagnosis

and two-way referral to efficiently utilize medical resources.

However, the system has encountered challenges. Residents are

influenced by their own socioeconomic status or the service

capacity of medical facilities to bypass primary care institutions

for treatment at higher-level institutions (12, 13), causing

lower visits rate in primary care institutions. The national bed

occupancy rate in primary care institutions is just 54.7% (14). In

Shanghai, only 53.48% of the urban population went to primary

medical institutions for treatment (15), far lower than the 90%

visits rate in the UK. Under this context, it is in urgent need to

reveal the potential obstacles and economic burdens of primary

care utilization to alter the attitudes of older adults toward

primary medical institutions and revitalize medical resources.

Previous studies have scattered noted and made some

progress the factors of healthcare utilization and expenses in

different groups, which are age, gender, education, income, self-

rated health, health insurance, etc. On the one hand, age was

considered to be a key factor affecting the willingness to seek

medical treatment formultimorbid patients (3, 16), while related

studies showed no relationship between healthcare utilization

and age (17). Women (16, 18) and those covered by health

insurance (19) were generally more likely to use healthcare.

The impact of education, income and occupation on healthcare

utilization varies widely across countries. Studies in high-income

countries (HICs) investigated that such factors were not related

to primary care visits (20), while education and income were

positively correlated with primary care visits in LMICs (21, 22).

On the other hand, although age has also been pointed out as a

favorable factor affecting costs (23, 24), other studies opposed

the argument (25, 26). Patients who are married and living

in underdeveloped areas had higher medical expenses. Self-

rated health and socioeconomic factors such as income and

education played a vital role in medical expenditure (19). The

heterogeneity exhibited by the findings reflected the degrees of

multimorbidity and the differences in healthcare systems across

countries. To date, although previous research has focused on

the determinants of healthcare utilization and expenditures in

different groups, little detailed attention has been paid to the

utilization of primary outpatient and inpatient services among

the multimorbid elderly (5, 27). Additionally, research methods

are also homogeneous, with most analyses of medical costs

using multiple linear regression (28, 29) and quantile regression

(7, 30), which takes less account of the characteristics, namely

the presence of a small number of zeros and non-normal
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distribution, resulting in biased estimates (31). Finally, the

inclusion of factors on health care utilization and expenditure

is fragmented and lacks a comprehensive approach for overall

consideration in previous studies. Furthermore, ignoring the

impact of individual health demands, as an antecedent demand

(32), on utilization and expenditure behavior may give rise to

difficulties in screening the true and reasonable use and costs.

Therefore, to fill the research gaps as mentioned above, the

study will focus on the primary care utilization and expenses

among older adults with multimorbidity using a two-part

model, as well as validate determinants on utilization and

expenditures based on the Grossman theory. The outcome

of this study will benefit to understand the barriers and

financial burden of primary care utilization among multimorbid

groups, and provide targeted recommendations to further

promote appropriate utilization and avoid excessive medical

expenditures, ultimately contributing to rational allocation and

efficient use of primary medical resources.

Materials and methods

Theory

To overcome the shortcoming of ignoring the impact

of health demands on utilization and expenditure of health

services, it is more appropriate to investigate medical use

and expenditures in multimorbid groups from the perspective

of health demand. Thus, Grossman theory, which affirms

that healthcare utilization and spending behavior stems

from the individual demand, was applied in this study

to provide theoretical guidance to describe the factors

influencing healthcare utilization choices and expenditures

among multimorbid patients. This theory asserts that health can

be viewed as a durable stock of capital that declines with age

(32). In order to obtain or maintain health, individuals restore

health and improve work productivity through using healthcare

services and managing risk factor.

Due to the multi-layered and complex of medical services,

Grossman has hypothesized that health demand is influenced by

factors such as age, education, gender, marital status, income,

and personal behavior (such as smoking, diet, and exercise)

and so on (33, 34). The main assumptions have also been

confirmed by several empirical studies. (i) The increase in age

leads to a decline in personal health, which drives more medical

demands. A study using Grossman-PLS model to predict key

factors on the growth of healthcare spending in the middle

east region revealed that aging and the relative wage rate were

the statistically significant indicators (35). (ii) As individuals’

incomes increase, their health and medical demands increase.

Hartwig et al. (36) used macro panel data to test the validity of

Grossman theory and confirmed that real wages were considered

to be a robust predictor. (iii) More educated individuals have

less demand for medical services and lower health expenditures.

An analysis of health service demand in Costa Rica based on

Grossman theory found that the key determinants of health

care utilization were education level and self-assessed health

(37). A study of health equality in social groups through the

lens of health capital theory emphasized the deterministic role

of education on health (38). (iv) The intervention of health

insurance drives the patients’ medical demands. On the basis of

the health demand model, Sorkin argued that health insurance

not only played a certain part in reducing the health care price,

but also stimulated individual demand for medical services (39).

Data

The study used data from two waves of the China Health

and Retirement Longitudinal Study (CHARLS) in 2015 and

2018. CHARLS is a biennial follow-up survey conducted by

the National Development Research Institute at the Peking

University, targeting Chinese residents aged 45 or older and

their households. It is a comprehensive and informative database

that covers many aspects of socioeconomic status and personal

health status through one-to-one interviews with structured

questionnaires in China. The baseline survey was conducted in

2011 using the probability proportional to size (PPS) sampling

to select respondents from 150 counties, 450 villages, and

about 17,000 individuals across 28 provinces in China. More

detailed information can be found on the official CHARLS

website (https://charls.charlsdata.com/index/zh-cn.html).

According to the study design, samples from 2015 and 2018

were excluded if they met any of the following criteria. (i)

Individuals aged <60 years old. (ii) Individuals with one or

no chronic disease (more details were shown in 2.3.1 below).

(iii) Individuals seeking treatment due to violence, accident,

vaccination, etc. (iv) Individuals with incomplete sample

information. The final data set included 4,384 respondents in 2

waves, with 2,731 individuals in 2015 and 1,653 individuals in

2018, to form a pooled cross-sectional data. The details of the

process are shown in Figure 1.

Measurements

Chronic diseases and multimorbidity

A total of 14 chronic diseases were contained in the

CHARLS: hypertension, dyslipidemia [elevation of low-density

lipoprotein, triglycerides (TGs), and total cholesterol, or a

low high-density lipoprotein level], diabetes or high blood

sugar, cancer or malignant tumor (excluding minor skin

cancers), chronic lung diseases such as chronic bronchitis,

emphysema (excluding tumors, or cancer), liver disease (except

fatty liver, tumors, and cancer), heart attack (such as coronary

heart disease, angina, congestive heart failure, or other heart
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FIGURE 1

Sample inclusion flow chart.

problems), stroke, kidney disease (except for tumor or cancer),

stomach or other digestive disease (except for tumor or cancer),

emotional or psychiatric problems, memory-related disease,

arthritis or rheumatism, asthma. The question in CHARLS

regarding the presence of chronic diseases is “Have you ever

been diagnosed with these chronic diseases by a doctor?.” If

respondents answered two or more chronic diseases, they were

judged to be multimorbid.

Dependent variables

The outcome variables included in this study are primary

outpatient care utilization and OOPE, primary inpatient

care utilization and OOPE. The primary outpatient care

utilization was measured by “Which medical provider did

you visit most recently for outpatient care during the past

month?” The primary inpatient care utilization was evaluated

by “Which type of health facilities did you most recent

visit for last inpatient care (hospital admissions) in the

past year?” If they visited a community healthcare center,

township hospital, health care post, or village clinic/private

clinic, respondents were defined as having primary outpatient

or inpatient care utilization and continued to ask about

the OOPE.

The OOPE of primary outpatient and inpatient, defined as

the expenditure after being reimbursed by health insurance,

was measured by “How much did you pay out of pocket,

after reimbursement from insurance for last outpatient care

in the past month?” and “How much did you pay out

of pocket for your last hospitalization in the past year?”

in CHARLS. The first part of primary care utilization is a

dichotomous variable (used/not used), and the second part

of medical expenditure is a continuous variable (≥0). Those

who did not use primary care were excluded from the

second part.

Independent variables

Based on Grossman theory, this research selected ten

variables from CHARLS: gender, age (60∼69, 70∼79, 80∼),

education (illiterate, primary school, middle school, high school

and above), marital status, residence, household economy

(monthly per capita household consumption expenditure),

health insurance [uninsured, UEBMI (Urban Employee Basic

Medical Insurance), URBMI (Urban Rural Basic Medical

Insurance), more than one, other insurance.], self-rated health

(very good, good, fair, and poor), health satisfaction, and

exercise. This study adopted household economy, which was

considered more reliable, rather than personal income. Previous

studies have shown that most rural older adults have unstable

or almost no income, whereas the household economy can

faithfully reflect the financial support that patients’ families can

provide during treatment (40, 41). Besides, there was a lack of

personal income in the data.
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Statistical analysis

Descriptive analysis was used to summarize primary care

utilization and expenditures among multimorbid adults with

different characteristics in reporting results as the frequency and

percentage. Differences in categorical variables between groups

were assessed by a chi-square test. A two-part model was applied

to estimate determinants affecting the utilization and OOPE of

primary care among multimorbid patients, by adjusted robust

standard errors, odds ratios (OR), and coefficients of GLM.

In addition, multiple imputation of Monte Carlo simulations

was performed on the missing data to obtain the interpolated

dataset, and each interpolated data set was analyzed to verify

the robustness of the original model. Use the TPM command

for data analysis and the margin command to obtain marginal

effects in STATA 16.0 (Stata Corp.). The level of statistical

significance was set as P = 0.05.

Previous studies have confirmed that medical expenditures

are semi-continuous quantitative data, including zero and

non-zero positive values with highly right-biased distribution

(42, 43). In this case, the two-part model is more suitable

than linear regression. Linear regression requires satisfying

diverse regression assumptions, and its use may lead to biased

estimates of the relationship between the outcome variables

and observed variables. In contrast, two-part models are highly

flexible and combine the advantages of parametric and non-

parametric regressions (44), without the requirement to follow

normal distribution and homoskedasticity criteria, facilitating

the handling of highly complex medical costs and obtaining

best-fit and unbiased estimations.

The two-part model divided the decision-making process

into two steps. The first step applied a logit model to estimate the

probability of using primary outpatient or inpatient services, and

the second step adopted a GLM with gamma distribution and a

logit link function to analyze the determinants of OOPE. Since

the GLMdirectly provides estimates without any transformation

(42). During data processing, 61 outpatients and 21 inpatients

with zero medical expenditures, due to health insurance paid for

all of the patients’ medical expenses. The subsequent solution

was to add a constant of 1 to the presence of true zeros so as to

ensure that these samples entered the second stage of modeling

(29, 45). The two-part model was as follows:

Pr (ci > 0/xi) = eα+βXi/1+ eα+βXi

Pr denotes individual healthcare decision-making behavior,

xi denotes sociodemographic and health factors influencing

primary care utilization. Pr is a binary variable, if ci > 0 means

that patients seek treatment from primary care institutions, Pr =

1; if otherwise, it is Pr = 0.

GLM with a logit link : ci = eα+βXi+εi

ci denotes the logarithm of primary outpatient and inpatient

expenses; xi denotes determinants of primary care utilization

and expenses. εi is the random error term.

The final form of the two-part model is given by:

E (ci/xi) = Pr (ci > 0/xi)E (ci/xi, ci > 0)

Patient and public involvement

The Biomedical Ethics Review Committee of Peking

University approved CHARLS (IRB00001052-11015). No

participants were involved in designing the study, analyzing the

results, or writing the paper.

Results

Demographic characteristics

Table 1 presents the characteristics of the multimorbid

elderly. A total of 4,384 elderly with multimorbidity, with the

largest number of two chronic diseases (39.14%), followed by

three chronic diseases (23.36%). Among the elderly, 41.54%were

70∼79 years old, 51.05% were women, 77.74% were married

and 74.11% were rural patients. In terms of education, 28.10%

were illiterate, and 52.37% had primary education, implying

that the vast majority of multimorbid patients had a low

level of education. Concerning health insurance, 21.72% were

uninsured, 9.58% had UEBMI, and 62.68% had URBMI. Nearly

90% reported that their health was fair or poor, 60.79% were

satisfied with their health, and 49.5% exercised regularly.

Utilization and OOPE of primary care

Figure 2 demonstrates the changes of the visit rate and

OOPE from 2015 to 2018. The primary outpatient visits rate of

multimorbid patients decreased from 29.48% in 2015 to 25.83%

in 2018, and the inpatient rate diminished from 14.02 to 11.92%.

The outpatient OOPE reduced from 279 RMB in 2015 to 243

RMB in 2018, and inpatient OOPE dropped from 1,457 to 1,271

RMB.

Table 2 shows the sample characteristics regarding

utilization and OOPE of primary outpatient care. There were

1,232 multimorbid elderly using primary outpatient care.

Individuals who were 60∼69 years old, female, less educated,

married, covered by EUBMI, with poor self-rated health, and

occasional exercises used more primary outpatient care. The

chi-square test proved that there were significant differences

in primary outpatient services utilization among all variables.

The OOPE was higher for patients who were over 80 years

old, male, better educated, married, living in urban areas, had
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TABLE 1 Characteristics among the multimorbid elderly.

Variables N Percent (%)

Age 60∼69 1,680 38.32

70∼79 1,821 41.54

80∼ 883 20.14

Gender Man 2,146 48.95

Woman 2,238 51.05

Education Illiterate 1,232 28.10

Primary school 2,296 52.37

Middle school 337 7.69

High school and above 519 11.84

Marital status Unmarried 976 22.26

Married 3,408 77.74

Residence Central of city/town 815 18.59

Urban–rural integration area 304 6.93

Rural area 3,249 74.11

Special area 16 0.36

Health insurance No insurance 952 21.72

UEBMI 420 9.58

URBMI 2,748 62.68

Two and above 195 1.57

Other 69 4.45

Household economy 0∼299 1,036 23.63

299∼657 1,049 23.93

657∼880 1,394 31.80

880∼1,510 905 20.64

Self-rated health Very good 166 3.79

Good 278 6.34

Fair 1,929 44.00

Poor 2,011 45.87

Health satisfaction No 1,719 39.21

Yes 2,665 60.79

Exercise No 2,214 50.50

Yes 2,170 49.50

Obs 4,384 100.00

URBMI or without insurance, better household economy, poor

self-rated health, dissatisfied with health status, and occasional

exercises. Further, the average OOPE differed greatly in certain

variables. Patients aged over 80 years spent 1.5 times as much

as those aged 70∼79 years. Those with a high school and above

education spent about twice as much as those were illiterate.

Urban patients spent∼2.4 times more than rural patients.

Table 3 illustrates the characteristics concerning use and

OOPE of primary inpatient care. A total of 580 multimorbid

elderly used primary inpatient care. Older adults who were

70∼79 years old, less educated, married, living in rural areas,

insured, better household economy, fair or poor self-rated

health, and dissatisfied with their health used more primary

inpatient services. The chi-square test showed that except for

gender and age, other variables were greatly associated with the

utilization of primary inpatient care. Patients who were 60∼69

years old, less educated, uninsured, better household economy,

and dissatisfied with their health occurred higher OOPE.

Notably, the elderly with the best household economy spent

∼1.6 times as much as those with the worst household economy.
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FIGURE 2

Primary care utilization and OOPE among the multimorbid elderly from 2015 to 2018.

Predictors of primary care utilization and
OOPE

Table 4 shows the predictors of primary outpatient and

OOPE. Older adults, especially those over 80 years old, were

significantly less likely to use primary outpatient services (OR

= 0.80, P < 0.05). It is of great significance that participants

who were women (OR = 1.51, P < 0.001), married (OR =

1.24, P < 0.05) and living in rural areas (OR = 1.77, P <

0.001) were more likely to use primary outpatient care. And

the OOPE was significantly lower for those who lived in urban-

rural integration areas (β = −0.66, P < 0.05) or rural areas

(β = −0.72, P < 0.05) compared to those who lived in rural

areas. Older people with fair or poor self-rated health were

1.9 times or 2.23 times more likely to use primary outpatient

care than those with very good self-rated health (OR = 1.90,

P < 0.001; OR = 2.23, P < 0.001), and the former had

significantly higher OOPE than the latter (β = 0.62, P <

0.001). In addition, patients with middle school education had a

significantly lower propensity to use primary outpatient services

and occurred lower OOPE compared to illiterate patients (OR

= 0.61, P < 0.001; β = −0.47, P < 0.001). Besides, patients

with better household economy were significantly less likely

to use primary outpatient care (OR = 0.96, P < 0.001), but

may incur higher OOPE (β = 0.29, P < 0.05; β = 0.58,

P < 0.05).

Marginal effect of primary outpatient care manifested that

the cost of patients aged 70∼79 years was significantly less than

those aged 60∼69 years by 13 RMB. The expenditures for adults

with middle school education were of remarkable significance

lower than that of illiterate by 38 RMB. Patients covered by

UEBMI or other insurance paid significantly less than those

without health insurance by 30 and 35 RMB, respectively. The

cost for women was of great significance higher than that

for men by 20 RMB. It is significant that respondents with

better household economy spent 105 RMB more than those

with the worst household economy. Compared to those with

good self-rated health, the expenses of respondents with fair or

poor self-rated health were significantly higher by 22 and 64

RMB, respectively.

Table 5 revealed the predictors of primary inpatient care.

Women were less likely than men to be hospitalized (OR =

0.74, P < 0.001), but may occur higher OOPE (β = 0.18,

P < 0.05). Individuals with middle school education (OR =

0.40, P < 0.001) and better household economy (OR = 0.04,

P < 0.001) had a significantly lower propensity to use primary

inpatient care. Regarding cost, OOPE was significantly lower

for those with high school or higher education (β = −0.41, P

< 0.001) whereas higher OOPE may occur among those with

better household economy (β = 0.40, P < 0.001; β = 0.62, P <

0.001). The likelihood of using primary inpatient care for those

who had UEBMI (OR= 2.46, P < 0.001), URBMI (OR= 1.81, P

< 0.001), and other insurance (OR = 2.15, P < 0.05) were 2.46,

1.81, and 2.15 times than the uninsured group. And OOPE was

significantly lower in the URBMI group than in the uninsured

group (β = −0.25, P < 0.05). It is significant that seniors who

living in rural areas (OR= 1.48, P < 0.001), with poor self-rated

health (OR = 2.30, P < 0.001) were more greatly likely to use

primary inpatient care, and those who were satisfied with their

health would have lower OOPE (β =−0.21, P < 0.05).

Marginal effects of primary inpatient care indicated that

patients with middle school education or high school and

above education spent significantly less than illiterate patients

by 135 and 84 RMB, respectively. It is of great significance

that participants who were satisfied with their health had lower

expenditures of 45 RMB than those who were dissatisfied with

their health. The cost for those who exercised regularly was

significantly lower than for those who exercised occasionally by

42 RMB. It is of great significance that rural patients spent 30

RMB more than urban persons. Individuals with better or best

household economy cost significantly more than those with the

worst household economy by 29 and 50 RMB, respectively. It is
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TABLE 2 Characteristics of primary outpatient care utilization and OOPE among the multimorbid elderly (N = 1,232).

Variables N Outpatient rate (%) P-value Mean OOPE(RMB)

Age <0.001

60∼69 518 30.83 241

70∼79 515 28.28 219

80∼ 199 22.54 407

Gender <0.001

Man 505 23.53 280

Woman 727 32.48 243

Education <0.001

Illiterate 400 32.47 229

Primary school 669 29.14 282

Middle school 54 16.02 322

High school and above 109 21.00 447

Marital status <0.001

Unmarried 202 20.70 240

Married 1,030 30.22 262

Residence <0.001

Central of city/town 144 30.83 522

Urban–rural integration area 58 19.08 230

Rural area 1,027 31.61 221

Special area 3 18.75 825

Health insurance <0.001

No insurance 215 22.58 267

UEBMI 88 20.95 213

URBMI 864 31.44 268

Two and above 41 21.03 205

Other 24 34.78 98

Household economy <0.001

0∼298 177 17.08 204

299∼656 182 17.35 188

657∼879 761 54.59 269

880∼1,510 112 12.38 376

Self-rated health <0.001

Very good 23 13.86 160

Good 54 19.42 173

Fair 490 25.40 183

Poor 665 33.07 324

Health satisfaction <0.001

No 538 31.30 273

Yes 694 26.04 247

Exercise <0.001

No 714 32.25 204

Yes 518 23.87 334
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TABLE 3 Characteristics of primary inpatient care utilization and OOPE among the multimorbid elderly (N = 580).

Variables N Inpatient rate (%) P-value Mean OOPE(RMB)

Age 0.180

60∼69 212 12.62 1,437

70∼79 261 14.33 1,256

80∼ 107 12.12 1,328

Gender 0.151

Man 300 13.98 1,210

Woman 280 12.51 1,470

Education <0.001

Illiterate 189 15.34 1,454

Primary school 317 13.81 1,331

Middle school 17 5.04 1,209

High school and above 57 10.98 1,004

Marital status 0.007

Unmarried 104 10.66 1,327

Married 476 13.97 1,337

Residence <0.001

Central of city/town 74 9.08 1,351

Urban–rural integration area 30 9.87 1,499

Rural area 475 14.62 1,319

Special area 1 6.25 3,001

Health insurance <0.001

No insurance 67 7.04 1,660

UEBMI 74 17.62 1,354

URBMI 413 15.03 1,285

Two and above 14 7.18 1,300

Other 12 17.39 1,195

Household economy <0.001

0∼298 68 6.56 959

299∼656 68 6.48 1,322

657∼879 394 28.26 1,368

880∼1,510 50 5.52 1,599

Self-rated health <0.001

Very good 10 6.02 1,303

Good 16 5.76 1,857

Fair 200 10.37 1,261

Poor 354 17.60 1,355

Health satisfaction <0.001

No 284 16.52 1,409

Yes 296 11.11 1,265

Exercise <0.001

No 378 17.07 1,339

Yes 202 9.31 1,210
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TABLE 4 Predictors of primary outpatient care utilization and OOPE among the multimorbid elderly.

Variables Logit Glm Marginal effect

OR RE Coef. RE dy/dx

Age (ref 60∼69)

70∼79 0.92** 0.08 −0.14 0.10 −13*

80∼ 0.80** 0.09 0.11 0.18 −2

Gender (ref man)

Woman 1.51*** 0.12 0.04 0.01 20***

Education (ref illiterate)

Primary school 0.95 0.08 0.11 0.11 6

Middle school 0.61*** 0.11 −0.47** 0.20 −38***

High school and above 0.78* 0.11 −0.15 0.18 −1

Marital status (ref unmarried)

Married 1.24** 0.13 −0.06 0.14 5

Residence (ref central of city/town)

Urban–rural integration area 0.98 0.19 −0.66** 0.33 −48

Rural area 1.77*** 0.21 −0.72** 0.29 31

Special area 1.05 0.77 0.22 0.74 28

Health insurance (ref no insurance)

UEBMI 0.78 0.13 −0.38* 0.23 −30**

URBMI 1.17 0.11 −0.04 0.15 3

Two and above 0.91 0.29 −0.91 0.24 −29

Other 1.58* 1.10 −0.44*** 0.32 −35**

Household economy (ref 0∼298)

299∼656 1.10 0.13 −0.01 0.16 3

657∼879 0.96*** 0.62 0.29** 0.15 105***

880∼1,510 0.91 0.13 0.58** 0.26 21

Self-rated health (ref very good)

Good 1.64* 0.45 0.05 0.29 14

Fair 1.90*** 0.44 0.14 0.20 22***

Poor 2.23*** 0.54 0.62*** 0.23 64***

Health satisfaction (ref no)

Yes 1.10 0.09 −0.09 0.11 −2

Exercise (ref no)

Yes 0.92 0.07 −0.30*** 0.11 18

Constant 0.40*** 0.13 5.75*** 0.37

Obs 4,384 1,232

Prob > chi2 <0.001

Pseudo R2 16.17

***Significant at 1%; **significant at 5%; *significant at 10%.

significant that patients with poor self-rated health had higher

spending of 88 RMB than those with very good self-rated health.

Robustness test

In order to further verify the robustness of the above

findings, this study performed multiple imputation on missing

data and obtained some datasets, regressed each dataset

separately and verified the robustness of the results. The results

indicated that the relationship between the observed variables

and utilization and cost is more consistent with the original

conclusions, which strongly validated the reliability of the

original outcomes. The regression results for the interpolated

data also demonstrated that gender, education, household

economy, and self-rated health were all associated with primary

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1057595
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Chen and Liu 10.3389/fpubh.2022.1057595

TABLE 5 Predictors of primary inpatient care utilization and OOPE among the multimorbid elderly.

Variables Logit Glm Marginal effect

OR RE Coef. RE dy/dx

Age (ref 60∼69)

70∼79 1.18 0.13 −0.16 0.10 −6

80∼ 1.13 0.09 –−0.03 0.12 11

Gender (ref man)

Woman 0.74*** 0.07 0.18** 0.09 −8

Education (ref illiterate)

Primary school 0.86 0.08 −0.05 0.10 −31

Middle school 0.40*** 0.11 −0.27 0.17 −135***

High school and above 0.78 0.11 −0.41*** 0.15 −84***

Marital status (ref unmarried)

Married 0.87 0.11 0.03 0.11 −14

Residence (ref central of city/town)

Urban–rural integration area 1.11 0.26 0.17 0.22 45

Rural area 1.48 0.22 −0.12 0.22 30**

Special area 0.81 0.95 0.86*** 0.22 148

Health insurance (ref no insurance)

UEBMI 2.46*** 0.48 −0.19** 0.18 95**

URBMI 1.81*** 0.26 −0.25** 0.13 37

Two and above 0.93 0.30 −0.34* 0.24 44

Other 2.15** 0.84 −0.38 0.25 −52

Household economy (ref 0∼298)

299∼656 1.03 0.18 0.33* 0.17 26

657∼879 0.04*** 0.73 0.40*** 0.23 29***

880∼1,510 0.99 0.20 0.62*** 0.12 50**

Self-rated health (ref very good)

Good 0.85 0.36 0.11 0.30 19

Fair 1.49 0.51 0.13 0.22 26

Poor 2.30*** 0.80 0.29 0.22 88**

Health satisfaction (ref no)

Yes 0.94 0.10 −0.21** 0.10 −45**

Exercise (ref no)

Yes 0.69*** 0.69 −0.04 0.09 −42**

Constant 0.04** 0.01 7.38*** 0.32

Obs 4,384 580

Prob > chi2 <0.001

Pseudo R2 14.54

***Significant at 1%; **significant at 5%; *significant at 10%.

care utilization, while education, residence, household economy,

self-rated health and so on were associated with OOPE of

primary care (shown in Table 6).

Discussion

Globally, health systems are increasingly challenged to

care for older adults with complex multimorbidity. The

study used nationally representative data and a two-part

model to clarify current primary care utilization, OOPE

and its associated impacts on the multimorbid elderly.

The primary outpatient visits rate of multimorbid patients

dropped from 29.48% in 2015 to 25.83% in 2018, and

the inpatient rate reduced from 14.02 to 11.92%. The

outpatient OOPE declined from 279 RMB in 2015 to

243 RMB in 2018, and inpatient OOPE decreased from

1,451 to 1,271 RMB. On the one hand, primary outpatient

and inpatient utilization were both influenced by gender,

marital status, education, self-rated health and household
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TABLE 6 Robustness test.

Variables Outpatient Inpatient

OR Coef. OR Coef.

Age (ref 60∼69)

70∼79 0.95** −0.14 1.78 −0.23

80∼ 0.74** 0.22 2.57 −0.03

Gender (ref man)

Woman 2.58*** 0.04 0.74*** 0.28**

Education (ref illiterate)

Primary school 0.92 0.22 0.67 −0.05

Middle school 0.74*** −0.47** 0.73*** −0.27

High school and above 0.65** −0.25 0.85** −0.42***

Marital status (ref unmarried)

Married 2.37** −0.06 0.95 0.03

Residence (ref central of city/town)

Urban–rural integration area 0.98* −0.65** 2.46 0.27

Rural area 2.94*** −0.73** 2.73 −0.22

Special area 2.02 0.28 0.78 0.86***

Health insurance (ref no insurance)

UEBMI 0.72 −0.32* 2.78*** −0.29**

URBMI 2.25 −0.23 2.92*** −0.25**

Two and above 0.82 −0.84 1.23 −0.34*

Other 2.67* −0.44*** 2.34** −0.38

Household economy (ref 0∼298)

299∼656 2.28 0.02 2.03 0.36**

657∼879 0.94*** 0.30** 0.04*** 0.37***

880∼2,520 0.92** 0.67** 0.99** 0.45***

Self-rated health (ref very good)

Good 2.45** 0.05 1.45 0.22

Fair 2.98*** 0.24** 1.91** 0.23*

Poor 2.27*** 0.64*** 2.21*** 0.29**

Health satisfaction (ref no)

Yes 2.35 −0.09 0.94 −0.22**

Exercise (ref no)

Yes 0.98 −0.30*** 0.69*** −0.12

Constant 0.40*** 5.75*** 0.04** 7.38***

Obs 6,065 6,065

Prob > chi2 <0.001 <0.001

Pseudo R2 13.37 12.35

***Significant at 1%; **significant at 5%; *significant at 10%.

economy, whereas health insurance and exercise frequency

also were related to inpatient utilization. On the other hand,

education, residence, household economy, self-rated health and

exercise frequency were associated with primary outpatient

expenditures, as well as gender, education, health insurance,

household economy and health satisfaction were relevant to

primary inpatient expenses.

In this study, primary care visit rates and OOPE trended

downward from 2015 to 2018. Yang et al. (46) observed

a decreasing trend in primary outpatient visits whereas an

increasing trend in large hospital outpatient visits among

the middle-aged and older adults in Chinese referral system.

Ganguli et al. (47) surveyed primary care utilization among

commercially insured adults and found a 24.2% decrease in
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primary care visits and a $9.4 increase in OOPE per visit.

But there are some studies confirmed that a sound primary

care service system is conducive to the reduction of OOPE

(48, 49). It is well-known that the primary care improves

health outcomes and reduces economic burden. Despite a series

of favorable policies to launch a hierarchical medical system

in China, the dearth of decentralization of professionals and

medical technology to the primary healthcare facilities (50), and

the lack of change in perceptions of primary care visits have led

to a decline in the utilization of primary care services. Possible

explanations for the shrinkage in OOPE are that the continuity

treatment in primary care institutions prevents the escalation

of disease severity among multimorbid patients and higher

health insurance reimbursement in primary care institutions

than in secondary and tertiary hospitals (51), thereby reducing

the financial burden on patients.

Factors related to primary outpatient care
utilization and OOPE

This study reported that older adults aged 80 and above

used fewer primary outpatient services. Due to biological

aging, decline in physiological function, and exposure and

accumulation of risk factors throughout the lifespan, the elderly

place higher expectations on healthcare (52). Furthermore, this

study also reported that patients who are female, married,

and living in rural areas tended to utilize more primary

outpatient care, which was in line with the result of a Swedish

study that females more frequently use primary care (53). The

plausible reasons may be that women have strong perceptions of

illness for their physical vulnerability (28), and the convenient

accessibility of primary care facilities stimulates them to use

primary outpatient care. Thirdly, as demonstrated in this study,

married populations were more likely to use primary outpatient

care, which was supported by a longitudinal study that assessed

the relationship between marriage and multimorbidity across

countries (54). The benefit of marriage is that spouses may

provide adequate financial and psychological support, and

promptly urge and accompany them to receive the necessary

treatment (55). Fourthly, consistent with a prior study (56), the

result suggested that rural residents were more likely to use

primary outpatient services. In most cases, patients who lived in

rural areas are susceptible to transportation restrictions, and are

trust in primary physicians with fewer communication barriers

such as professionalism and terminology understanding (57),

which increase primary outpatient care visits by rural patients.

Finally, the results from this study suggested that the impact of

education and household economy were negative for frequent

primary outpatient utilization. Since the healthcare system in

China allows patients freely to choose any healthcare institution

(58), patients with higher education and better household

economy are more likely to choose large hospitals where they

can provide better care.

The research assumed that rural patients had lower OOPE

than urban patients. Compared to urban areas, rural primary

care facilities are mostly equipped with drugs from the national

essential drug list and have relatively more low-priced drugs

(12), so the cost may be reduced. Additionally, as reported

in this study, since more educated patients with better health

literacy are able to effectively reduce the risk of multimorbidity

and improve physical function by managing health risk factors,

education was negatively associated with OOPE. And some

prior studies indicated that household economy is one of the

powerful factors affecting expenses (59, 60).Wealthy households

have more disposable funds and are less constrained by medical

prices during treatment, which in turn consumes more and

more expensive drugs or tests resulting in higher OOPE. Besides,

this study also demonstrated that patients who perceived

themselves to be in better health and exercised regularly had

lower OOPE. The plausible reason may be that the ones who

have positive attitudes toward their health, and proactively

regulate their lifestyle and mindset, tends to achieve protective

health outcomes by reducing functional impairment through

moderate health activities (61), which subsequently reduce

healthcare costs.

Factors related to primary inpatient care
utilization and OOPE

This study confirmed the results of previous research that

women were significantly less likely to use inpatient services

thanmen (62). The plausible reasonmay be that many women in

China are fully engaged with families and do not have sufficient

income to afford the relatively expensive inpatient expenses

(63). Besides, similar to previous studies (59, 64), those with

higher education and better household economy were negatively

correlated with primary inpatient care utilization. Although

some other prior research indicated a positive association

between income and healthcare utilization in LMICs (65), this

pattern is more applicable to secondary and tertiary hospitals

than to primary hospitals. This is because the purchasing power

of patients with better education and higher incomes increase

their access to healthcare in secondary or tertiary hospitals.

Additionally, this study also demonstrated that different types of

health insurance had different effects on primary inpatient care

utilization, which was consistent with previous findings (30, 66).

Patients with health insurance generally had a higher utilization

than those uncovered by any health insurance, because health

insurance improves their affordability by paying a proportion of

total health expenditure (67, 68). Similar to existing empirical

study (66), those with health insurance were more likely

to utilize primary inpatient care while health insurance was
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insignificant in driving primary outpatient use. The rational

explanation is that outpatient claims cover fewer types of illness

and lower reimbursement rates for outpatient care (28). Finally,

in conformity with prior studies (69, 70), individuals who lacked

exercise and had poorer self-rated health used healthcare more

frequently than those who exercise in moderation. A reasonable

explanation is that inadequate exercise or poor self-rated health

can directly affect health outcomes in older adults, leading to

more primary hospitalization utilization.

Similar to the results of previous studies (62, 71), women

have significantly higher OOPE than men. Compared with men,

women have a higher probability to delay hospitalization for

family or financial reasons, increasing the severity of diseases

and causing more complications, which result in an escalation

of expenditures. Moreover, this study also found that OOPE

was higher for those with better household economy. This is

because patients with better household economy place more

value on the quality of medical care provided by medical

institutions and post-treatment health outcomes than on

medical expenses (72, 73). In accordance with previous research

(74), the study also proved that the OOPE of patients with

health insurance was significantly lower than those uncovered

by any health insurance. The reason is that a proportion

of medical expenses can be reimbursed by health insurance,

which will directly reduce the economic burden related to

hospitalization. Besides, patients with UEBMI had higher OOPE

than those with URBMI in this study. Empirical studies in

China (75), Germany (76) and Thailand (77) also reported a

similar situation, that is, medical insurance with more generous

reimbursement is prone to occur higher OOPE. And UEBMI

targets groups with relatively higher social status and easier

access to treatment. In addition, the finding of this study

suggested that individuals who were more satisfied with their

health status could better control medical expenses, as positive

attitudes occur more health-promoting behaviors and decrease

expenses (78).

Policy implications

By 2050, the elderly population in China will account

for half of the total population (79), which may result

in an epidemic of chronic diseases in the elderly. Thus,

the country needs to adjust its disease management

strategies in advance to prevent the prevalence of complex

multimorbidity. Then, focus on vulnerable groups such

as women, less educated and poorer self-rated health, and

take targeted interventions to enhance their awareness

of disease prevention and reduce inappropriate medical

expenses. Since the geographical constraints and urban-rural

disparities would exacerbate inequality in medical services

and expenses, consequently local governments or other

social organizations need to provide additional financial,

professional and equipment support to bridge the gap in

the quality of health services between rural and urban

areas. Finally, given the prevalence of multimorbidity and

healthcare systems still oriented toward a single disease, patient-

centered care should be reconsidered and emphasized to more

effectively manage comorbidities and improve the quality of

life (80, 81).

Strengths and limitations

The strengths of this study were as follows. First,

since few studies has emphasized and segmented primary

outpatient and inpatient service utilization and expenditure

among elderly patients with multimorbidity, focusing on

the multimorbid groups with severe disease burden can fill

the corresponding research gap. And it will also benefit

strengthening of primary management of chronic diseases

and advancing the construction of an orderly hierarchical

medical system. Second, guided by the health demand

model of Grossman theory to screen variables, this study

ensures that the variable selection takes into account the

influence of health demand on subsequent behavior and

the scientific factor inclusion, which will overcome the

shortcoming of ignoring the impact of health demand.

Finally, a two-part model was introduced to investigate the

determinants of primary care utilization and expenses so

as to systematically capture the current utilization status

and economic burden among the multimorbid elderly. Two-

part models have the flexibility to deal with the highly

skewed and some zeros of health expenses to compensate

for the shortcomings of single method such as linear

regression (82, 83).

However, this study also had some limitations. First,

the cross-sectional studies have their limitations in drawing

causality conclusions. Future research will be recommended

to implement data collection at different time points to

improve causal inference. Furthermore, some variables

in CHARLS were subjective judgments of participants,

such as self-rated health and health satisfaction, hence

the recall bias and the effect of social desirability can’t be

ruled out.

Conclusion

Guided by Grossman theory, this study applied a two-

part model to validate the determinants affecting primary care

utilization and expenditures among the multimorbid elderly.

The primary care visit rates and OOPE declined from 2015

to 2018. Determinants, such as gender, education, residence,

health insurance, household economy and self-rated health

were strongly associated with primary care utilization and
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expenditures. Other factors, such as health satisfaction, exercise

frequency had fewer impacts on these. The findings will provide

new evidence for developing targeted policies and interventions

to promote rational utilization of primary care and reduce

avoidable economic burdens.
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