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Chronic condition change and its longitudinal
association with health care utilization among
rural older adults: intergenerational financial
support as a possible moderator?
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Abstract

Background The prevalence of chronic conditions increases rapidly among older population. However, it is unclear
how different chronic conditions progression contributes to the health care utilization, and whether intergenerational
support modified this relationship. This study aimed to explore the longitudinal link between chronic condition
progression and health care utilization, and examine whether intergenerational financial support is a moderator in
this relationship among Chinese rural older people.

Methods Data was derived from the Shandong Rural Elderly Health Cohort (SREHC), which was conducted from
2019 to 2020. A total of 2,785 participants were included in this study. Kruskal-Wallis rank tests and generalized
estimating equation (GEE) models were employed to analyze the association between chronic condition progression
and health care utilization. Moderating effect analysis was performed using GEE model and margins plot.

Results Older people with progressive chronic conditions used more outpatient (no chronic condition to emerging
multimorbidity: OR=1.83; p=0.028; one chronic condition to emerging multimorbidity: OR=2.17; p <0.001; remained
multimorbidity while chronic conditions increased: OR=3.26; p <0.001) and inpatient services (no chronic condition
to emerging multimorbidity: OR=2.76; p <0.001; one chronic condition to emerging multimorbidity: OR=3.40;

p <0.001; remained multimorbidity while chronic conditions increased: OR=5.32; p <0.001) than those remained

no chronic conditions. Intergenerational financial support may alleviate outpatient utilization of older people with
multimorbidity (remained multimorbidity X intergenerational financial support: OR=0.40; p=0.013; remained
multimorbidity while chronic conditions increased X intergenerational financial support: OR=0.35; p=0.019).

Conclusion This study showed that the changes of chronic condition were associated with health care utilization,

and intergenerational financial support moderated this relationship. It is vital to continuously monitor and timely
intervene the chronic condition progression among rural older people.
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Introduction

With the rapid population aging and health care
improvement, the global epidemiological pattern has
progressively changed. Instead of acute diseases, most
people are living with chronic conditions, which pres-
ents a great challenge to healthcare system worldwide
[1]. One person with two or more types of chronic condi-
tions is defined as having multimorbidity [2]. The preva-
lence of multimorbidity is increasing rapidly, especially
among older population [3]. In China, there are 46% of
older adults living with multimorbidity [4], which leads
to poor quality of life, decrease in the ability of indepen-
dent life, and increase in health care needs and utilization
[5]. It brings great challenge and increasing burden to the
health care system. The association between chronic con-
dition and health care utilization among older adults has
been widely explored by previous literature. A Chinese
national study has indicated that the number of chronic
conditions was positively associated with increasing uti-
lization of outpatient and inpatient care [2]. Meanwhile,
research in developed country also found that people
with multimorbidity had higher consultation rates than
those without multimorbidity, especially in rural areas [3,
6]. However, previous study mainly discussed the present
status of chronic condition while neglecting the impli-
cation that different chronic condition progression on
health care utilization among older adults.

Deterioration of health-related functions accompanied
by multimorbidity was continuous and irreversible [7].
Studies have revealed the association between changes in
multimorbidity and increasing long-term mortality risks
among people with cardiovascular diseases [8] and can-
cer [9]. Stress process model revealed that the chronic
condition progression of older adults was one possible
stressor for their care provider, which was associated
with health-related outcomes and healthcare utilization
[10]. Without timely intervention and effective manage-
ment, the development of chronic condition could lead to
additional health problems [11], which might be related
to more health care needs, higher health care costs
and utilization among older people [1, 6, 12]. Previous
research focused on the association using a cross-sec-
tional study from a static perspective, and thus ignored
changes in multimorbidity over time. To our knowledge,
there is still a research gap in exploring the relationship
between chronic condition progression and health care
utilization in the longitudinal context. Chronic condi-
tion is a dynamic process, which has the possibility of
both keeping unchanged and being progressive over time
[13]. However, detailed knowledge about how chronic
condition progression affects health care utilization is
incomplete. To better understand the challenges on the
healthcare system, the impact of the chronic condition
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progression on health care utilization should be carefully
assessed [14].

In China, traditional filial piety culture plays an impor-
tant role in the development of old-age care. It empha-
sizes that children provide intergenerational support
including financial, labor, and emotional support for
their parents [15, 16]. Intergenerational financial support
refers to the economic support provided by offspring to
parents, which is an important component of social sup-
port for older people [15]. With rapid socio-economic
development and the trend of urbanization in Chinese
rural areas, more and more young laborers migrate to
urban areas while older adults are left behind. Children
who live separately from their older parents are unable
to provide labor and emotional support, and thus prefer
to provide financial support to fulfill filial piety to their
parents [15, 17]. Convoy Model of Social Relations pro-
posed that the association between health-related stress
and complicated medical regimens could be attenuated
with crucial social ties, while intergenerational relation-
ship was a vital social tie for older adults [18]. The inter-
generational financial support was one of social support,
and might impact the association between chronic condi-
tions and health care utilization, which has been clarified
in stress process model [10]. Higher level of intergenera-
tional financial support has a positive effect on physical
and mental health of older adults [17, 19]. But there is no
consensus conclusion yet about the relationship between
intergenerational support and health service utiliza-
tion among older adults. Some studies found the strong
association between weaker social relationships and
increased hospital readmission [20]. Another research
demonstrated that intergenerational financial support
could improve health service utilization among rural
older people [21]. However, few studies have examined
whether intergenerational financial support moderates
the relationship between chronic condition progression
and health care utilization in later life.

According to stress process model and convoy model of
social relations, the present study was to determine: (1)
whether different chronic condition progression is asso-
ciated with health care utilization. Specifically, how the
chronic condition progression respectively contributes to
the changes in health care utilization? (2) whether inter-
generational financial support is a moderator in chronic
condition progression-health service utilization relation-
ship. Based on the findings of the current study, we can
further confirm the crux of healthcare service delivery
among rural older adults, and provide effective targeted
intervention.
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Methods

Study design and sample

We used data from the Shandong Rural Elderly Health
Cohort (SREHC), an ongoing longitudinal study con-
ducted in the second-most populous province in China.
The baseline survey was conducted in 2019 and 3243
participants were recruited, and 2785 participants were
included in the 2nd data collection in 2020.

A three-stage stratified random sampling method was
employed to select participants at baseline. Firstly, based
on GDP per capita in 2018, all counties of Shandong
province were divided into three groups and 3 counties
were randomly selected as the study sites (Rushan, Qufu,
Laoling, respectively presented as high, medium, and
low-level counties). Secondly, 5 townships were randomly
chosen from each sampled county, and 4 villages were
chosen randomly from each township. In each sample
village, older people aged >60 years were chosen by using
random numbers. Finally, we recruited 3600 respon-
dents. After data cleansing, 3243 participants completed
the whole baseline survey, with a valid response rate of
90.05%. 2785 participants completed two rounds of sur-
vey (Supplementary Fig. 1). The response rate of follow-
up survey was 85.88% (2785/3243). All variables have no
significant difference between the respondents included
in this study and those not.

Procedure

We collected information by employing a piloted struc-
tured questionnaire. Well-trained investigators con-
ducted both two surveys via a face-to-face way after
providing informed consent. Completed questionnaires
checked by the supervisors each day to ensure quality.
The research protocol was approved by the Ethical Com-
mittee of authors’ University.

Measures

Health care utilization

In this study, health care utilization included: outpatient
utilization, inpatient utilization, and unmet hospital-
ization needs. Outpatient utilization was measured by
question: “Have you received any outpatient care in the
past two weeks?” The answers included Yes (1) and No
(0) [2, 22]. Inpatient utilization was measured by: “Have
you received any inpatient care in the past year?” The
options were Yes (1) and No (0) [2, 22]. The answer of
“Yes” represented the utilization of outpatient service and
inpatient service. Unmet hospitalization needs were mea-
sured by: “In the past year, have there been a doctor sug-
gesting that you need inpatient care, but you did not get
hospitalized?” The answers included Yes (1) and No (0)
[22, 23]. The answer of “Yes” represented that the respon-
dent had unmet hospitalization needs. The measurement
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mentioned above had been widely used to assess health
care utilization among Chinese population.

To validate the information quality in this study, the
outpatient and inpatient record in the health manage-
ment system was used by village doctors in the sampling
villages to confirm the accuracy of self-reported health
care utilization. Specifically, we implemented a two-
step validation process. First, village doctors from the
sampled villages were asked to retrieve outpatient and
inpatient records from the health management system,
which was regularly updated and maintained as part of
routine health care services. Then, these records were
cross-referenced with the self-reported data provided
by the respondents. Any discrepancies between the self-
reported data and health management system records
were reviewed [22, 24]. Specifically, we implemented a
two-step validation process. First, village doctors from
the sampled villages were asked to retrieve outpatient
and inpatient records from the health management sys-
tem, which was regularly updated and maintained as part
of routine health care services. Then, these records were
cross-referenced with the self-reported data provided
by the respondents. Any discrepancies between the self-
reported data and health management system records
were reviewed [22, 24].

Chronic conditions

We used the number of chronic diseases to represent
chronic conditions, because the stable or increase num-
ber of chronic conditions was a directly perceived indi-
cator of chronic condition progression. According to the
recommendations of Chinese Centers for Disease Con-
trol and Prevention, a total of 12 types of chronic condi-
tions (hypertension, diabetes, stroke, etc.) were included,
which were self-reported by respondents [25].

To ensure the accuracy and consistency of the chronic
condition information, a two-step validation process was
conducted. First, respondents were asked to self-report
their diagnosed chronic conditions. Subsequently, village
doctors in the sampled villages were requested to retrieve
corresponding chronic condition information from the
health management system, which was a centralized sys-
tem regularly updated with medical records from local
healthcare providers. This system records diagnosed
cases of chronic conditions as part of the national pub-
lic health management program. The village doctors
compared the self-reported chronic conditions with the
records in the health management system. Any discrep-
ancies identified between the self-reported data and
the system records were addressed by re-contacting the
respondents for clarification. If discrepancies remained
unresolved, additional checks were conducted, such as
consulting with local healthcare providers or reviewing
historical medical records in the system. This thorough
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validation process ensured that the chronic condition
data used in our study was both accurate and reliable
[24].

Based on previous studies, we defined multimorbid-
ity as the condition that two or more chronic condi-
tions occurred to one person [12, 25]. Chronic condition
progression was mainly divided into two categories:
unchanged or progressive [11, 13]. Each category was
further divided into detailed processions. Specifically,
unchanged chronic conditions included three categories:
remained no chronic condition, remained one chronic
condition, and unchanged multimorbidity (the number
of chronic conditions not increased). Progressive chronic
conditions included four categories: no chronic condition
to one chronic condition, no chronic condition to emerg-
ing multimorbidity, one chronic condition to emerging
multimorbidity, and progressive multimorbidity (the
number of chronic conditions increased).

Intergenerational financial support

Intergenerational financial support was defined as regu-
lar/non-regular economic and in-kind support from the
children, which was consistent with previous research
[26]. In this study, intergenerational financial support was
measured by question: “In the past 12 months, have your
children ever given you (or your living spouse) money,
food, or gifts?” The answers included Yes (1) and No (0)
[27]. The answer of “Yes” represented that the respondent
received intergenerational financial support.

Covariates

Covariates related to health care utilization were mainly
sociodemographic characteristics, socioeconomic status,
and health-related variables [22, 23, 28—30]. Sociodemo-
graphic characteristics included gender, age, marital sta-
tus (single, married. single included unmarried, divorced,
and widowed), and family residence. Socioeconomic
status included the highest education level (illiteracy,
primary school, and junior school or above), household
income per capita (Quartile 1 was the poorest and Quar-
tile 4 was the richest), and employment status (unem-
ployed, agricultural work, and non-agricultural work).
Health-related variables included health insurance cov-
erage, distance to the nearest medical clinic, activities of
daily living (ADL).

Statistical analysis

First, descriptive analysis was used to explore the char-
acteristics of all respondents in the baseline. Then, we
employed chi-square tests, Kruskal-Wallis rank tests,
and univariate ordinal logistic regression to compare
the respondents’ characteristics across different chronic
condition groups. Next, we compared the difference in
health care utilization across different chronic conditions
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by using Kruskal-Wallis rank tests. Further, considering
the correlations of repeated measurements that appeared
in the longitudinal study, the generalized estimating
equation (GEE) model was employed to investigate the
association between chronic condition progression and
health care utilization. Time points (year) was one of
the covariates to account for the probability of health
care utilization changed over time. Finally, we explored
whether intergenerational financial support is a potential
moderator in this relationship. We included interaction
terms (chronic condition progression X intergenerational
financial support) in the GEE model to test moderating
effects of intergenerational financial support. To explore
the differential effect in population groups, we did sub-
group analyses, stratified by whether received intergen-
erational financial support and basic characteristics,
using the same regression analysis but with the stratifi-
cation variable removed. Additionally, the margins plot
would illustrate the prediction of health care utilization
by chronic condition progression categories and inter-
generational financial support. All statistical analyses set
a statistically significant threshold with P-value<0.05,
two-tailed. STATA 14.2 (Stata Corp, College Station, TX,
USA) was employed for all analyses.

Results

Characteristics of participants

Table 1 presents the general characteristics of older
people with different chronic conditions in the baseline
survey. Of the 3243 respondents, 27.7% had no chronic
conditions, 37.2% had one chronic condition, and 35.1%
had multimorbidity. Older adults with one or more
chronic conditions were more likely to be female, illiter-
ate, with agricultural work, with health insurance cover-
age, and with higher ADL score.

Association between chronic condition progression and
health care utilization

Chronic conditions were associated with health care uti-
lization in the baseline survey (Supplementary Table 1).
Compared to those without chronic conditions, older
people with one or more chronic conditions were more
likely to use outpatient and inpatient services, especially
those with multimorbidity.

As shown in Figs. 1 and 1953 (70.1%) of the respon-
dents’ chronic condition unchanged, and 832 (29.9%) of
the respondents’ chronic condition progressed. Supple-
mentary Tables 2 and Table 2 present the results from
crude and adjusted GEE models. Older people remained
no chronic conditions were chosen as the reference
group. After adjustment for confounders, the results
showed the odds ratio (OR) of outpatient, inpatient, and
unmet hospitalization in those older people with differ-
ent chronic condition progression. Specifically, older
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Table 1 General characteristics of participants included in baseline survey

Page 5 of 13

Total (%) Chronic conditions
N=3243 No chronic condi-  One chronic condi- Multimorbidity P

tion (n=897) tion (n=1205) (n=1141)
Gender <0.001
Male 1180 (36.39) 361 (40.25) 457 (37.93) 362 (31.73)
Female 2063 (63.61) 536 (59.75) 748 (62.07) 779 (68.27)
Age 0.001
60-65 825 (25.44) 256 (28.54) 315 (26.14) 254 (22.26)
65-70 989 (30.50) 251 (27.98) 363 (30.12) 375(32.87)
70-75 822 (25.35) 213 (23.75) 286 (23.73) 323(2831)
>75 607 (18.72) 77 (19.73) 41 (20.00) 89 (16.56)
Marital status 0.342
Married 2415 (7447) 678 (75.59) 880 (73.03) 857 (75.11)
Single 828 (25.53) 219 (24.47) 325(26.97) 284 (24.89)
Education
lliteracy 1353 (41.72) 391 (43.59) 513 (42.57) 449 (39.35) 0.002
Primary school 1258 (38.79) 309 (34.45) 468 (38.84) 481 (42.16)
Junior school or above 632 (19.49) 197 (21.96) 224 (18.59) 211 (18.49)
Economic status 0.099
Quartile 1 (Poorest) 815 (25.13) 240 (26.76) 295 (24.48) 280 (24.54)
Quartile 2 804 (24.79) 84 (20.51) 346 (28.71) 274 (24.01)
Quartile 3 815(25.13) 211 (23.52) 303 (25.15) 301 (26.38)
Quiartile 4 (Richest) 809 (24.95) 262 (29.21) 61 (21.66) 286 (25.07)
Employment status <0.001
Unemployed 1365 (42.09) 339(37.79) 489 (40.58) 537 (47.06)
Agricultural work 1618 (49.89) 469 (52.29) 624 (51.78) 525 (46.01)
Non-agricultural work 260 (8.02) 89 (9.92) 92 (7.63) 79 (6.92)
Health insurance coverage 0.035
Yes 3227(99.51) 888 (99.00) 1202 (99.75) 1137 (99.65)
No 16 (0.49) 9(1.00) 3(0.25) 4(0.35)
Intergenerational financial support 0.001
Yes 1851 (57.08) 469 (52.29) 694 (57.59) 688 (60.30)
No 1392 (43.92) 428 (47.71) 511 (4247) 453 (39.70)
Distance to the nearest medical clinic 0479
<1km 2934 (90.47) 808 (90.08) 1088 (90.29) 1038 (90.97)
>1km 309 (9.53) 89(9.92) 117 (9.71) 103 (9.03)
ADL, M (P25, P75) 16 (14,18) 15(14,17) 16 (14, 18) 16 (14, 19) <0.001
Family residence <0.001
Qufu 1006 (31.02) 323 (36.01) 383 (31.78) 300 (26.29)
Laoling 1181 (36.42) 333(37.12) 465 (38.59) 383 (33.57)
Rushan 1056 (32.56) 241 (26.87) 357 (29.63) 458 (40.14)

Note: ADL, activities of daily living

M, Median; P25, 25th percentile; P75, 75th percentile

people with different chronic conditions progression
used more outpatient services than those remained no
chronic conditions (remained one chronic condition:
OR=1.72; 95%CI=1.23, 2.40; p=0.002; unchanged mul-
timorbidity: OR=2.39; 95%CI=1.74, 3.29; p<0.001; no
chronic condition to emerging multimorbidity: OR=1.83;
95%CI=1.07, 3.13; p=0.028; one chronic condition
to emerging multimorbidity: OR=2.17; 95%CI=1.50,
3.14; p<0.001; progressive multimorbidity: OR=3.26;
95%CI=2.18, 4.87; p<0.001). Inpatient utilization of

those older adults with different chronic condition pro-
gression were more than those remained no chronic
conditions (remained one chronic condition: OR=1.93;
95%CI=1.43, 2.61; p<0.001; unchanged multimorbidity:
OR=3.83; 95%CI=2.88, 5.09; p<0.001; no chronic condi-
tion to emerging multimorbidity: OR=2.76; 95%CI=1.63,
4.64; p<0.001; one chronic condition to emerging multi-
morbidity: OR=3.40; 95%CI=2.47, 4.67; p<0.001; pro-
gressive multimorbidity: OR=5.32; 95%CI=3.69, 7.68;
»<0.001). Compared to those remained no chronic
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Bageline Follow-up

No chronic condition
N=457 (16 4%)

One chronic condition
N-209 (7.5%)

No chronic condition
N-897 (27.7%)

Multimorbidity
N=89 (3.2%)

One chronic condition
N=672 (24 2%)

One chronic condition
N=1205 (37.2%)

Multimorbidity
N=355(12.7%)

Multimorbidity
(mumber unchanged}
N=824 (29.6%)

Multimorbidity
N=1141 (35.1%)

Multimorbidity

(number increased)
N=179 (6 4%)

11 1111]
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Chronic conditions progression

| Unchanged chronic condition |

| Progressive chronic condition I

_ ) — Unchanged chronic condition
Progressive chronic condition

N-1953 (70.1%)

| Unchanged chronic condition |

| Progressive chronic condition

Progressive chronic condition

N=832 (29.9%)

Unchanged chronic condition

| Progressive chronic condition

Fig. 1 Chronic condition progression from the baseline survey to the follow-up survey

conditions, older people with different chronic condi-
tions progression have increased likelihood of unmet
hospitalization (remained one chronic condition:
OR=3.31; 95%CI=1.26, 8.73; p=0.016; unchanged mul-
timorbidity: OR=5.17; 95%CI=2.04, 13.12; p=0.001; no
chronic condition to one chronic condition: OR=3.22;
95%CI=1.02, 10.16; p=0.047; no chronic condition to
emerging multimorbidity: OR=6.09; 95%CI=1.87, 19.86;
p=0.003; one chronic condition to emerging multimor-
bidity: OR=6.69; 95%CI=2.52, 17.64; p<0.001; pro-
gressive multimorbidity: OR=9.75; 95%CI1=3.57, 26.68;
p=0.028). Outpatient (OR=0.732, p<0.001) and inpa-
tient utilization (OR=0.780, p<0.001) in 2020 were less
than in 2019, and unmet hospitalization needs in 2020
were 1.951 times (p<0.001) higher than in 2019.

Moderating role of intergenerational financial support

Table 3 shows that the intergenerational financial sup-
port moderated the association between chronic condi-
tion progression and outpatient during the last two years.
Specifically, the significant interaction term (Unchanged
multimorbidity X intergenerational financial support:
OR=0.40; 95%CI=0.20, 0.83; p=0.013. Progressive
multimorbidity X intergenerational financial support:
OR=0.35; 95%CI=0.15, 0.84; p=0.019) suggested that
intergenerational financial support alleviated the possi-
bility of outpatient utilization among rural older adults
with multimorbidity (no matter unchanged or progres-
sive). It was apparent from Fig. 2 that intergenerational

financial support moderated the association between
chronic condition progression and outpatient utilization.

Subgroups analysis

As shown in Supplementary Table 3, the population was
divided into two subgroups, including those with and
without intergenerational financial support. The outpa-
tient and inpatient utilization differences between the
subgroups mainly manifest in progressive chronic con-
dition groups. In detail, compared to the group with
intergenerational financial support, significant associa-
tion between no chronic condition to one chronic con-
dition and outpatient use (OR=2.582, P=0.030) was
found among people without intergenerational financial
support. The association between no chronic condi-
tion to emerging multimorbidity and inpatient use was
significant (OR=3.302, P<0.001) among older people
with intergenerational financial support. The association
between remained no chronic condition and unmet hos-
pitalization needs was significant (OR=3.446, P=0.012)
among older people with intergenerational financial
support.

Meanwhile, the interactions that were significant still
reflected in unchanged multimorbidity and progressive
multimorbidity groups. Specifically, the characteristic of
subgroups with significant interactions including: female
(Unchanged multimorbidity x Intergenerational financial
support: OR=0.344, P=0.014), above 75 years age group
(Progressive multimorbidity x Intergenerational financial
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Table 2 Association between chronic conditions changes and health care utilization among older people in rural Shandong, China

(N=2785) (adjusted model)

Outpatient Inpatient Unmet hospitalization
needs

OR [95% Cl] P OR [95% Cl] P OR[95% Cl] P
Chronic conditions
Unchanged chronic conditions
Remained no chronic condition 1.000 1.000 1.000
Remained one chronic condition 1.717 [1.227,2.404] 0.002 1.9321[14292612] <0.001 3.309[1.255,8.726] 0.016
Unchanged multimorbidity (chronic conditions 2392 [1.741,3.287] <0.001 3.828[2.877,5093] <0.001 5.172[2.038,613.124] 0.001
unchanged)
Progressive chronic conditions
No chronic condition— One chronic condition 1.359[0.841,2.198] 0.210 1.485[0.982,2.246] 0.061 3.215[1.018,10.157]  0.047
No chronic condition— Emerging multimorbidity 1.831[1.069,3.134] 0.028  2.761[1.643,4.640] <0.001 6.083[1.867,19.857] 0.003
One chronic condition— Emerging multimorbidity 6[1.496,3.137] <0.001 3.395([2.469,4669] <0.001 6.668[2.520,17.648] <0.001
Progressive multimorbidity (chronic conditions 3.255[2.176,4869] <0.001 5319([3.685,7679] <0.001 9.754[3.566,26.682] <0.001
increased)
Covariates
Gender
Male 1.000 1.000 1.000
Female 1.666[1.338,2.075] <0.001 0.898[0.755,1.069] 0.225 1.0811[0.722,1.616] 0.705
Age
60-65 1.000 1.000 1.000
65-70 0.887[0.691,1.138] 0.347 0.96410.772,1.204] 0.747 1.042 [0.644, 1.685] 0.867
70-75 0.671[0.511,0.882] 0.004  1.210[0.963,1.521] 0.102 0.604[0.353,1.034]  0.066
>75 0.778[0.575,1.053] 0.104 1.262[0.975,1.634] 0.077 0.544[0.295,1.003]  0.051
Education
lliteracy 1.000 1.000 1.000
Primary school 1.22410.987,1.518] 0.065 1.07310.893,1.289] 0454 1.177[0.766, 1.808] 0.458
Junior school or above 1.388[1.052,1.830] 0.020 1.191[0.940,1.508]  0.149 0.999 [0.575, 1.734] 0.997
Economic status
Quartile 1 (Poorest) 1.000 1.000 1.000
Quartile 2 1.042[0.809, 1.342]  0.750 1.03310.840,1.272]  0.756 1.07810.682,1.702]  0.749
Quartile 3 1.133[0.880, 1.459]  0.331 1403[1.142,1.724]  0.001  0.808[0.495,1.321] 0396
Quartile 4 (Richest) 1.158[0.891,1.505] 0.273 1.383[1.117,1.711]  0.003 0.672[0.399, 1.135] 0.137
Intergenerational financial support
No 1.000 1.000 1.000
Yes 1.0391[0.843,1.279] 0.720 0.902[0.761,1.069]  0.233 0.992[0.634, 1.551] 0.970
Distance to the nearest medical clinic
<1km 1.000 1.000 1.000
>1km 1.144 [0.854,1.532] 0.368 1.336[1.063,1.678] 0.013  2014[1.222,3320]  0.006
ADL, M (P25, P75) 1.027 [1.010, 1.045] 0.002 1.043[1.028,1.059] <0.001 1.015[0.989, 1.042] 0.252
Year
2019 1.000 1.000 1.000
2020 0.732[0.615,0.871] <0.001 0.780[0.680,0.895] <0.001 2.951[1.956,4.452] <0.001

Note: ADL, activities of daily living
M, Median; P,, 25th percentile; P, 75th percentile.

support: OR=0.082, P=0.043),

single

(Unchanged

multimorbidity X Intergenerational financial support:
OR=0.087, P=0.025), Q1 (Progressive multimorbidity x
Intergenerational financial support: OR=0.073, P=0.012)
and Q2 economic status (Unchanged multimorbid-
ity x Intergenerational financial support: OR=0.119,
P=0.011), illiteracy (Unchanged multimorbidity x Inter-

generational financial support:

OR=0.328, P=0.049;

Progressive multimorbidity X Intergenerational financial

support: OR=0.155, P=0.008).

Discussion
The current study examined the link between chronic
condition progression and health care utilization among
Chinese rural older people. After adjusting for poten-
tial confounders, the results revealed that the change of
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Table 3 The moderating effect of intergenerational financial support on the relationship between chronic condition changes and

health care utilization among Chinese older people

Characteristic Outpatient

OR [95% Cl] P
Chronic conditions
Unchanged chronic conditions
Remained no chronic condition 1.0 0.012
Remained one chronic condition 2.342[1.204, 4.556] <0.001
Unchanged multimorbidity (chronic conditions unchanged) 4583 [2.441,8606] <0.001
Progressive chronic conditions
No chronic condition— One chronic condition 2.366 [1.032, 5421] 0.042
No chronic condition— Emerging multimorbidity 2.210[0.765, 6.387] 0.143
One chronic condition— Emerging multimorbidity 3.309 [1.627, 6.730] 0.001
Progressive multimorbidity (chronic conditions increased) 7.019[3.263, 15.098] <0.001
Intergenerational financial support
No 1.0
Yes 1.846 [0.965, 3.532] 0.064
Interaction term
Chronic conditions x Intergenerational financial support
Unchanged chronic conditions x Intergenerational financial support
Remained no chronic condition X Intergenerational financial support 1.0
Remained one chronic condition x Intergenerational financial support 0.639[0.298, 1.369] 0.249
Unchanged multimorbidity (chronic conditions unchanged) x Intergenerational financial support 0.402 [0.195, 0.826] 0.013
Progressive chronic conditions x Intergenerational financial support
No chronic condition— One chronic condition X Intergenerational financial support 0406 [0.1 135] 0.086
No chronic condition— Emerging multimorbidity x Intergenerational financial support 0.758 [O 21 7 2. 651} 0.665
One chronic condition— Emerging multimorbidity X Intergenerational financial support 0.544[0.239, 1.243] 0.149
Progressive multimorbidity (chronic conditions increased) X Intergenerational financial support 0.349[0.145,0.841] 0.019
Covariates
Gender
Male 1.0
Female 1.684[1.363,2.081] <0.001
Age
60-65 1.0
65-70 0.877 [0.686,1.121] 0.295
70-75 0.679[0.524,0.879] 0.003
>75 0.802[0.611,1.052] 0.112
Education
llliteracy 1.0
Primary school 1.117[0.911, 1.369] 0.287
Junior school or above 1.258 [0.973, 1.627] 0.080
ADL 1.029[1.011, 1.046] 0.001
Year
2019 1.0
2020 0.73110.613,0.870] <0.001

chronic conditions were closely associated with health
care utilization. Our results also revealed that intergen-
erational financial support moderated the chronic con-
ditions progression-outpatient utilization relationship.
To our knowledge, the patterns of association between
chronic condition changes and healthcare utilization
have not been explored. This is the first study to inves-
tigate the changes of chronic condition and its influence
on health care utilization from a dynamic perspective,

and revealed the role of intergenerational financial sup-
port in moderating this relationship.

In this study, we found that once the older people had
suffered from chronic condition, they would use more
health care services than those without chronic condi-
tions, which was consistent with previous studies [1, 5,
6, 12]. Literature in different regions demonstrated that
older adults with chronic condition, especially with mul-
timorbidity, were 2 times and above more likely to use
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Fig. 2 The moderating role of intergenerational financial support in the association between chronic conditions progression and outpatient utilization

health care services than those without chronic condi-
tions, which had lower risks than our findings [2, 6, 12,
31, 32]. The reason for the research difference might
be that this study focused on the rural rather than the
national population, thereby the impact of chronic condi-
tions on healthcare utilization could be more significant
[2]. Since the chronic condition progression is irrevers-
ible and has a long duration, older adults with poor
health status might exhibit regularity of health care seek-
ing behaviors [33-35]. According to the dynamic and
recursive health behavior model, the health outcomes
have multiple influences on health service utilization,
including subsequent predisposing factors and perceived
health care needs, which could further reduce disease
severity and improve health status [36]. For older people
with chronic conditions, especially those with multimor-
bidity, their health care utilization would be maintained
at a certain level, and obviously higher than those who
were in a relatively healthy status. These findings empha-
sized that rural older people with one or more chronic
conditions should be regarded as the key group of health
care service provision. Regular health assessments and
personalized care plans should be developed by family
doctors or community health workers.

According to the disease progression network, some
older people may remain in the current state, while oth-
ers may progress to the next state with aging and physi-
cal function decline [13]. That is to say, chronic condition
might change from the status without chronic condition
to having one or more chronic conditions, or the num-
ber of chronic conditions increased [1, 4]. No significant
changes in health care utilization were observed among
older adults when they progressed from a healthy state to
with one chronic condition. The possible reason was that
chronic condition was in its initial stage, and the symp-
toms were not so severe to draw older adults’ attention
[31]. Therefore, their health care utilization might not
be influenced because of habit strength [37]. However,
health care utilization increased when the health status of
older people progressed from without chronic condition
to emerging multimorbidity, or the number of chronic
conditions increased. According to the stress process
theory, when the relatively healthy status progressed to
with multimorbidity, the sudden deterioration of health
status would impact older adults a lot, which became
the stressor of them and their caregiver, thus causing the
older adults to pay more attention to their physical condi-
tions [10]. In order to slow disease progression and con-
trol the deterioration of health status, health care needs
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of those older people would increase [2, 31], and might
be more than those with unchanged chronic conditions
[38]. Therefore, older people who progress to multimor-
bidity status should be the focus of health management.
It was effective for family doctors to regularly monitor
the progression of chronic conditions by using hospital
information systems, and intervene the older people with
progressive chronic conditions promptly. Establishing a
protocol for regular check-ins with older adults showing
signs of disease progression, either through home visits
or telemedicine, could ensure timely intervention and
management.

Although older adults with pre-existing or emerging
chronic conditions use more outpatient and inpatient
services than those who stay healthy, higher unmet hos-
pitalization needs still existed among them. Previous
study has demonstrated that multimorbidity was associ-
ated with more likelihood of experiencing ADL limita-
tion [39], which could become a barrier to access regular
health care services. Further, older adults who suffered
from multimorbidity, especially those in rural areas, were
more likely to refuse the hospitalized advices due to the
heavy economic burden, traffic inconvenience, and lim-
ited knowledge of diseases [3, 29]. These findings implied
that the accessibility (including economic and geographi-
cal) of health care services among rural older adults
needs to be further improved. Policymakers should
expand the proportion of medical insurance reimburse-
ment for rural older people with multiple diseases or dis-
abilities, or provide appropriate economic subsidies to
promote economic accessibility [22]. For rural older peo-
ple with limited mobility, the family doctor teams should
promptly include them in the key groups of management,
and provide scheduled on-site follow-up and basic exam-
ination services to improve geographical accessibility.

Compared with the health care utilization in 2019,
older people’s outpatient and inpatient use in 2020
were decreased, and unmet hospitalization needs were
increased. After the outbreak of COVID-19, older adults
with multimorbidity were found to miss scheduled medi-
cal appointments for chronic conditions care, decrease
the admission rate, and reduce the number of procedures
[40, 41]. Generally, chronic conditions were mild and
persistent, which would not deteriorate rapidly during a
short time. Considering the infection risk when access-
ing health services, older adults could be less urgent for
health care utilization to control chronic conditions, thus
causing the delay or miss in accessing health care ser-
vices. Digital healthcare tools that are suitable for rural
older adults should be further developed to address the
issue of delayed health services utilization in the context
of normalized epidemic situations.

Among those older people without intergenerational
financial support, no matter whether they were suffering
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from unchanged or progressive chronic conditions, they
were more likely to use outpatient service. While others
with intergenerational financial support would have more
inpatient utilization regardless of the changes in chronic
conditions. It could be explained that hospitalization
costs were generally higher than outpatient expenses
[22, 42]. The economic status would be improved if older
adults received financial support, and thereby they were
more likely to choose inpatient services, which with
higher cost but were more effective and comprehensive
than outpatient services [22, 42, 43]. Although intergen-
erational financial support was not related to outpatient
utilization, the moderating effect of intergenerational
financial support became significant among those with
multimorbidity (no matter unchanged or increased).
These findings could be supported by Convoy Model of
Social Relations, which emphasized the importance of
social ties in the relationship between health problems
and healthcare utilization, especially the offsetting effect
on redundant healthcare utilization [18]. Lower levels
of self-rated health status were reported among older
people who were dissatisfied with the quantity and qual-
ity of their social relationships. Those older adults would
consult health service provider and seek medical assis-
tance more frequently to satisfy unmet need for interper-
sonal interaction and relieve the feeling of isolation [20].
That was, poor relationships of older adults might lead
to inappropriate consultations with health profession-
als, which indicated that avoidable health care utilization
could be prevented by strengthening social relationships
[20, 44]. In the Chinese filial piety context, intergenera-
tional support was a vital social relationship for the older
adults, which possibly played an important role in avoid-
ing unnecessary health care utilization. Moreover, older
adults who received intergenerational financial support
were more likely to purchase long-term care services,
which would meet basic health-related needs and pro-
mote the management of chronic conditions, thereby
reducing the use of outpatient services [45]. For older
adults with multimorbidity, their health care demand
and burden were more than those without multimorbid-
ity. Therefore, the moderating effect of intergenerational
financial support on health care utilization reflected in
older adults with multimorbidity. Children should be
encouraged to provide appropriate financial support
to their older parents, which could reduce unneces-
sary healthcare utilization and alleviate the pressure on
healthcare systems. Tax incentives or subsidies should
be provided for families who offer regular financial assis-
tance to their older members. It was beneficial for allevi-
ating the economic burden on older adults, and reducing
their reliance on healthcare services. Additionally, health
education could be launched to raise awareness about
the importance of intergenerational support, not just for
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economic reasons, but also for maintaining strong social
ties that contribute to better health outcomes.

Existing research about the chronic condition pro-
gression mainly focused on the specific type of chronic
diseases [46]. Others explored the association between
chronic conditions and health care utilization at a single
point of time [6, 12]. Chronic condition progression and
its association with health care utilization in this study
highlighted the importance of monitoring chronic con-
dition progression regularly among rural older adults.
Meanwhile, the role of intergenerational financial sup-
port in the relationship between chronic condition pro-
gression and health care utilization has been further
confirmed. Despite the contributions, there were sev-
eral limitations. First, key variables were self-reported,
which might exist recall bias. Even though we had con-
firmed the information accuracy of chronic conditions
and health care utilization, there might still be unavoid-
able record omissions. And intergenerational financial
support could not be validated by other objective mea-
sure. Second, there might be selection bias associated
with the attrition, because we only included older adults
who completed both baseline and follow-up research.
Third, the number of chronic conditions was one of the
dimensions. The duration, severity, and patterns of mul-
timorbidity should be further considered [47]. And the
intergenerational financial support information about
healthcare-cost and non-direct costs has not been col-
lected. The specific dimensions of chronic condition and
intergenerational financial support would be collected
and explored in our future research. Fourth, the COVID-
19 pandemic might influence health care utilization of
older people. Although we have included time points
(year) as one of the covariates, the COVID-19 pandemic
as a stressful event, was possibly associated with the
changes in health care utilization [48]. And the change in
the main characteristics of older people might not be sig-
nificant because of the short follow-up period. We would
continue to monitor the changes in the subsequent fol-
low-up survey. Finally, the generalizability of the results
was limited based on the rural sample in one province.

Conclusion

In this prospective study, we found that the change of
chronic conditions was closely associated with more
health care utilization and higher unmet hospitaliza-
tion needs among Chinese rural older adults. Intergen-
erational financial support moderated the relationship
between chronic condition progression and outpatient
utilization. The discovery provided the dynamic perspec-
tive of chronic condition, and clarified the differences
in health service utilization related to various progres-
sions, while recognizing the importance of intergenera-
tional support in alleviating health system burden. These
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findings provided several implications for policy and
practice. First, it was indicated that older people’s chronic
condition progression need continuously monitoring and
timely intervention by family doctors of primary health
institutions, especially for those with progressive chronic
condition. Second, efforts should be taken to control the
prevalence of multimorbidity and improve the health
care services accessibility of rural older adults. Promot-
ing information synchronization among medical insti-
tutions at all levels is one of the effective management
modes. Different medical institutions should use family
doctors as the hub to timely synchronize the chronic dis-
eases progression and the utilization of health services
among older adults by using health management system,
in order to provide prompt intervention. Third, appropri-
ate intergenerational financial support was beneficial to
ease the medical system burden. Promoting intergenera-
tional support such as strengthening policy publicity and
providing subsidies were considerable measurements for
policymakers to fill the gap between the large health care
needs of older adults and the limited medical resources.
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