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Abstract 

Background Traditional Chinese culture advocates home care be provided by family members. Home care can 
improve mental health and enjoy a familiar environment for older people. This study aimed to investigate the relation-
ship between signing contracts for family doctors and home care willingness, as well as the interaction effect of func-
tional limitations in this relationship.

Methods This study was based on the sixth National Health Service Survey of Shandong province, China in 2018. 
A total of 8,055 older adults aged ≥ 60 years were included in the study. The logistic regression models were employed 
to examine the role of functional limitations in the relationship between signing contracts for family doctors 
and home care willingness.

Results There were 6,891 (85.55%) participants had home care willingness in Shandong province, China. Com-
pared to respondents who did not have family doctors, older adults with family doctors were more likely to report 
higher levels of home care willingness after adjusted for covariates (OR = 1.45, 95% CI: 1.27, 1.66). The interaction 
effect between signing contracts for family doctors and functional limitation on choosing home care for older adults 
was statistically significant (OR = 0.68, 95% CI: 0.47, 0.97).

Conclusions The association between signing contracts for family doctors and home care willingness varies by func-
tional limitations. Therefore, there is a need to improve social security system and family doctor service policy to suit 
the care needs of older people, especially those without functional limitations. Social care institutions should also pro-
vide comfortable care to disabled older adults as an effective complement.
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Background
Globally, the population is experiencing rapid ageing 
and China has the largest ageing population in the world 
[1]. It is predicted that nearly 35.1% of the total popula-
tion will be aged over 60 in China by 2050 [2]. The long-
term care system faced enormous challenges as a result 
of the ageing population’s extraordinary growth. Under 
the influence of traditional filial piety in China, home 
care from family members is the predominant form of 
caring for the older adults [3]. Filial piety, a core value 
of the Chinese family system, requires children to ful-
fill their obligation to care and support for their parents 
[4]. Home care is services provided in the older individ-
ual’s own home, including daily care provided by rela-
tives (mainly spouses and adult children) and other care 
delivered in their homes [5, 6]. It is in line with Chinese 
cultural values and inherent mindset. The 14th Five-Year 
Policy Plan of China highlighted that strengthening the 
capacity of home and community care services and pro-
moting medical services into the home and community 
was of great significance [7]. Living with family mem-
bers in their home allows older adults to enjoy a familiar 
environment [8], feel at ease and improve mental health 
[9, 10]. To offer scientific support for the establishment 
of home care policy, it is important to identify the fac-
tors related to home care willingness so as to satisfy the 
health requirements of older adults and improve their 
quality of life.

Chinese government fully implemented family doc-
tor contract service (FDCS) as a key component of pri-
mary health care in 2016 [11]. Older adults and those 
with physical limitation were classified as priority groups 
in receiving family doctor contracted services [12]. The 
FDCS policy played a significant role in promoting self-
management behaviors and improving health-related 
quality of life for older adults [13, 14]. Previous litera-
ture has supported the vital role of family doctors in 
home care [15, 16]. Older adults with family doctors have 
access to get personalized daily health care and chronic 
illness management in their own homes instead of large 
general hospitals. This not only satisfies the older adults 
’ wish to age in place and the sense of belonging, but also 
bridges the gap in health care from informal caregivers. 
Lu et al. [17] indicated that the community care resources 
provided by the government were effective supplements 
to informal care and encouraged older adults to choose 
home care. Clarifying the relationship between signing 
contracts for family doctors and home care willingness 
is of great practical significance in improving primary 
care policies and rationally allocating resources for older 
adults. Nevertheless, most available studies have focused 
on the factors influencing the home care willingness 
in China [6, 18]. There is still a lack of direct research 

examining the relationship between signing contracts for 
family doctors and willingness to care at home.

Most older people would suffer from physical func-
tion decline as they get older [19]. Previous studies found 
that family doctors served as the gatekeepers to health 
services and provided essential medical assistance to 
people with disabilities [20, 21]. Furthermore, family 
doctors were able to adaptively address the physical bar-
riers faced by patients with disabilities in seeking medi-
cal care [22]. Different from healthy age groups, disabled 
older adults have a higher requirement for family doctor 
services [23]. Due to the deterioration of physical func-
tions, older adults with poorer physical function need 
more and urgent long-term care as compared to their 
peers [24]. Prior research indicated that home care was 
still the first choice for most older adults with functional 
limitations [25, 26]. However, another study conducted 
in Jiangsu province, China showed that older people with 
disabilities preferred institutional care [27]. At present, 
few studies have incorporated these factors in combina-
tion. It is unknown that the role of functional limitations 
in the link between signing contracts for family doctors 
and home care willingness.

The aim of this study is to examine the associations 
between signing contracts for family doctors and home 
care willingness, as well as the role of functional limita-
tions on the relationship between signing contracts for 
family doctors and home care willingness. We hypoth-
esize that older adults who signed up to family doctors 
were more likely to choose home care than those who 
were not, and the relationship between signing contracts 
for family doctors and home care willingness varied by 
functional limitations.

Method
Sample and study design
The data were obtained from the sixth Health Service 
Survey of Shandong province, China in 2018, which was 
one part of National Health Service Survey (NHSS). The 
NHSS is a nationally representative survey conducted 
at 5-year intervals since 1993 by the Nation Health and 
Family Planning Commission of China [28]. Shandong 
province ranks first in China for the number of older 
people, which has reached 21.22 million in 2020 [29]. The 
participants were selected using a multistage stratified 
cluster sampling method. Firstly, 20 counties were chosen 
at random from 137 counties in Shandong Province. In 
the second stage, five townships in each county were ran-
domly sampled, and two villages (communities) in each 
township were randomly included. Thirdly, 60 and more 
households were recruited in this survey in each village. 
A total of 100 townships and 200 villages were identi-
fied, with 12,938 households and 35,264 participants. All 
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household members were asked to complete a structured 
questionnaire by well-trained investigators using face-to-
face interview. This survey was conducted from Septem-
ber to October 2018 in 17 cities under the leadership of 
the Statistical Information Center of the National Health 
Commission and the Health Commission of Shandong 
province [29–31].

Since our research focused on older adults, the inclu-
sion criteria were respondents who were 60 years or 
older. A total of 261 participants with dementia and 587 
participants with no information on the main variables 
were excluded from a total of 8,903 older adults inter-
viewed. Finally, 8,055 older adults were enrolled in this 
research. Figure S1 illustrates the flow chart of the study 
sample (see Additional file 1).

Measurements
Home care willingness
The dependent variable was the preference for home care 
in older individuals and was measured by the question 
“What is the most preferred way of ageing for you?” If 
the response was “home care”, this would be categorized 
as “yes”. The option of “institutional care” or “community 
care” was classified as “no”.

Signing contracts for family doctors
The status of the family doctor contracted service is 
measured by the following question “Did you contract for 
family doctor services?” Respondent was labelled as yes if 
she/he signed contracts for family doctors and the oppo-
site is no [30].

Functional limitations
Participants were asked to answer whether they had 
problems with eight self-care behaviors: (1) dressing; (2) 
feeding; (3) bathing; (4) going to the toilet; (5) transfer; 
(6) controlling urination and defecation; (7) doing house-
work; and (8) managing money [32, 33]. Responses were 
categorized as: “can do it myself”, “have some difficulties”, 
“need help” and “can’t do it”. To construct a binary vari-
able, functional limitations were described as having dif-
ficulty with one or more of the self-care behaviors items 
in this study.

Control variables
Previous studies have identified a range of predictors of 
home care [6, 34]. According to the Anderson model, 
covariates could be divided into the following three cat-
egories [35, 36]. (1) Predisposing characteristics, include 
demographic factors such as gender, age, marital status, 
educational level and employment status. (2) Enabling 
resources were residence, living arrangements, house-
hold income, health examination and social activities. (3) 

Need factors include chronic conditions, need caregiving 
and body mass index. In addition to the above variables, 
we also take health behavior factors into consideration, 
including smoking status (never, past, current), alco-
hol drinking status (never, past, current), exercise times 
weekly and teeth-brushing daily (< 2, ≥ 2).

Statistical analysis
This study was performed using Stata 16.0 (StataCorp, 
College Station, TX, USA). All tests were two-sided and 
p values less than 0.05 were considered significant. First 
of all, descriptive analyses were conducted to test study 
variables. The t-tests for continuous variables and chi-
square tests for categorical variables were used to exam-
ine group differences. Besides, logistic regression models 
determined the association between signing contracts for 
family doctors and home care willingness. In model 1, we 
considered only the signing contracts for family doctors. 
We added only the functional limitation in modal 2, and 
model 3 adjusted for all predisposing characteristics, ena-
bling resources, need factors and health behavior factors. 
Furthermore, a stratified analysis by different functional 
status was undertaken after controlling for all influential 
factors. Then, we added the interaction term of func-
tional limitations and signing contracts for family doctors 
into the regression model.

Results
Characteristics of participants
Of the 8,055 older adults in our survey, mean age was 
68.74 (± 6.80) years. A total of 6,891 (85.55%) partici-
pants had willingness for home care. The majority of 
older adults with willingness for home care were female, 
older, married, poorly educated, and unemployed, com-
pared to people who without home care willingness. The 
contracted rate of family doctors among older adults was 
66.83%. Further information on participant characteris-
tics can be found in Table 1.

Association between signing contracts for family doctors 
and home care willingness
Table 2 illustrates the influence of family doctor contract 
status on home care willingness among older individuals. 
In Model 1, older adults who signed contracts for fam-
ily doctors were more likely to choose home care than 
those who did not (OR = 1.51, 95% CI: 1.33, 1.72). After 
including covariates in Models 2 and 3, signing contracts 
for family doctors was still significantly associated home 
care willingness (Models 2: OR = 1.50, 95% CI: 1.32, 1.71; 
Models 3: OR = 1.45, 95% CI: 1.27, 1.66).
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Table 1 Descriptive statistics among older adults (N = 8,055)

Variable Total N (%) Home care willingness P-value

No N (%) Yes N (%)

Observation 8,055 1,164 (14.45) 6,891 (85.55)

Age, Mean (SD) 68.74 (6.80) 66.88 (5.78) 69.05 (6.90) < 0.001

Gender < 0.001

 Male 3,882 (48.19) 618 (15.92) 3,264 (84.08)

 Female 4,173 (51.81) 546 (13.08) 3,627 (86.92)

Education < 0.001

 Illiterate 2,511 (31.17) 250 (9.96) 2,261 (90.04)

 Elementary school 2,665 (33.09) 350 (13.13) 2,315 (86.67)

 Middle school or above 2,879 (35.74) 564 (19.59) 2,315 (80.41)

Residence 0.005

 Urban 3,858 (47.90) 513 (13.30) 3,345 (86.70)

 Rural 4,197 (52.10) 651 (15.51) 3,546 (84.49)

Marriage status 0.001

  Singlea 1,290 (16.01) 148 (11.47) 1,142 (88.53)

 Married 6,765 (83.99) 1,016 (15.02) 5,749 (84.98)

Employment status < 0.001

 Employed 2,358 (29.27) 379 (16.07) 1,979 (83.93)

 Retired 1,852 (22.99) 341 (18.41) 1,511 (81.59)

 Unemployed 3,845 (47.73) 444 (11.55) 3,401 (88.45)

Chronic conditions 0.015

 No chronic condition 3,594 (44.62) 484 (13.47) 3,110 (86.53)

 One chronic condition 2,825 (35.07) 410 (14.51) 2,415 (85.49)

 Multimorbidity 1,636 (20.31) 270 (16.50) 1,366 (83.50)

Household income b < 0.001

 Q1 4,469 (55.48) 588 (13.16) 3,881 (86.84)

 Q2 1,423 (17.67) 223 (15.67) 1,200 (84.33)

 Q3 1,023 (12.70) 145 (14.17) 878 (85.83)

 Q4 1,140 (14.15) 208 (18.25) 932 (81.75)

Smoking status 0.038

 Never 5,880 (73.00) 814 (13.84) 5,066 (86.16)

 Past 602 (7.47) 98 (16.28) 504 (83.72)

 Current 1,573 (19.53) 252 (16.02) 1,321 (83.98)

Alcohol drinking status 0.194

 Never 5,766 (71.58) 813 (14.10) 4,953 (85.90)

 Past 392 (4.87) 53 (13.52) 339 (86.48)

 Current 1,897 (23.55) 298 (15.72) 1,599 (84.29)

Exercise times weekly < 0.001

 0 3,933 (48.83) 488 (12.41) 3,445 (87.59)

 1–5 980 (12.17) 134 (13.67) 846 (86.33)

 ≥ 6 3,142 (39.01) 542 (17.25) 2,600 (82.75)

Teeth-brushing daily < 0.001

 < 2 6,457 (80.16) 874 (13.54) 5,583 (86.46)

 ≥ 2 1,598 (19.84) 290 (18.15) 1,308 (81.85)

Health examination 0.235

 No 2,230 (27.68) 339 (15.20) 1,891 (84.80)

 Yes 5,825 (72.82) 825 (14.16) 5,000 (85.84)

Social activities 0.019

 No 6,287 (78.05) 878 (13.97) 5,409 (86.30)
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The interaction effects between signing contracts 
for family doctors and functional limitations on home care 
willingness
Firstly, we conducted logistic regression model to 
examine the association between signing contracts 
for family doctors and home care willingness for with 
and without functional limitations separately. Among 
older adults without functional limitations, the effect 
of older adults signing contracts for family doctors on 
home care willingness was significant (OR = 1.56; 95% 
CI: 1.35, 1.82). In contrast, there was no effect of sign-
ing contracts for family doctors on home care willing-
ness among older adults with functional limitations 
(OR = 0.98; 95% CI: 0.70, 1.39). Then, we included an 
interaction term of signing contracts for family doctors 
and functional limitations to further explore whether 
the associations between signing contracts for family 
doctors and home care willingness vary by functional 
limitations. Older people with functional limitations 
who signed contracts for family doctors had a lower 
willingness to care at home compared to those without 
functional limitations (OR = 0.68, 95% CI: 0.47, 0.97). 
More details could be found in Table 3.

Discussion
To the best of our knowledge, the current study exam-
ines the role of functional limitations in the relationship 
between signing contracts for family doctors and home 
care willingness. Our results indicated that older adults 
who signed contracts for family doctors were more will-
ing to choose home care. Among the functional limita-
tion group, however, older adults signed contracts for 
family doctors had less home care willingness.

Our study found that 78.26% older adults would prefer 
to choose home care. It was higher than the proportion 
in other Chinese cities, such as Chongqing (55.9%) [34], 
Beijing (67.3%) [37], and Chengdu(54.9%) [38]. The pos-
sible reason might be the cultural differences within the 
country. Shandong is the birthplace of Confucianism, and 
the culture of filial piety is deeply rooted in the choose of 
how to care for the older adult [39]. Filial piety is a funda-
mental part of traditional Chinese society, which essen-
tially emphasizes social responsibility and obligation of 
children in providing support and care for parents, and 
respects the older person [40]. Based on the idea of rear-
ing children for old age, most senior people in Shandong 
province might think that they have been abandoned and 

Table 1 (continued)

Variable Total N (%) Home care willingness P-value

No N (%) Yes N (%)

 Yes 1,768 (21.95) 286 (16.18) 1,482 (83.82)

Living arrangements 0.258

 Alone 898 (11.15) 141 (15.70) 757 (84.30)

 With others 7,157 (88.85) 1,023 (14.29) 6,134 (85.71)

BMI c 0.005

 Underweight 469 (5.82) 44 (9.38) 425 (90.62)

 Normal weight 3,616 (44.89) 522 (14.44) 3,094 (85.56)

 Overweight 2,909 (36.11) 451 (15.50) 2,458 (84.50)

 Obese 1,061 (13.17) 147 (13.85) 914 (86.15)

Need caregiving 0.042

 No 7,228 (89.73) 1,064 (14.72) 6,164 (85.28)

 Yes 827 (10.27) 100 (12.09) 727 (87.91)

Functional limitations < 0.001

 No 6,399 (79.44) 971 (15.17) 5,428 (84.83)

 Yes 1,656 (20.56) 193 (11.65) 1,463 (88.35)

Signing contracts for family doctors < 0.001

 No 2,672 (33.17) 481 (18.00) 2,191 (82.00)

 Yes 5,383 (66.83) 683 (12.69) 4,700 (87.31)
a Singles include those who are unmarried, divorced and widowed
b Quartile 1 (Q1) was the poorest and Quartile 4 (Q4) was the richest
c BMI body mass index
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their own children are not filial if they choose social care 
like institutional care [39].

This study found that signing contracts for family doc-
tors was positively associated with home care willing-
ness. Older adults who had signed up with family doctors 
had a greater willingness to choose home care than those 
who had not. Generally, informal care from family mem-
bers is typically favored as a care alternative for the older 
adults in China. The family doctor contracted services as 

a form of formal care is a supplement to informal care 
[41]. Contracting family doctors increases the accessibil-
ity of healthcare services for older adults when they need 
healthcare. When older adults seeking medical treat-
ment, they are often restricted in their ability to move 
around in space due to the poor physical condition [42]. 
Family doctors can meet the basic or ordinary health 
needs for the majority of older adults, such as chronic 
diseases [43]. Furthermore, health management for older 

Table 2 Association between signing contracts for family doctors and home care willingness among older adults

Variable Model 1 Model 2 Model 3

OR（95% CI） P-value OR（95% CI） P-value OR（95% CI） P-value

Signing contracts for family doctors (reference = No) 1.51 (1.33, 1.72) <0.001 1.50 (1.32, 1.71) <0.001 1.45 (1.27, 1.66) <0.001

Functional limitations (reference = No) 1.35 (1.15, 1.60) <0.001 1.04 (0.86, 1.26) 0.707

Age 1.05 (1.04, 1.06) <0.001

Gender (reference = Male) 1.10 (0.92, 1.31) 0.296

Education (reference = Illiterate)

 Elementary school 0.83 (0.69, 1.00) 0.051

 Middle school or above 0.64 (0.53, 0.78) <0.001

 Residence (reference = Urban) 0.96 (0.94, 0.97) <0.001

 Marriage status (reference = Single) 0.79 (0.61, 1.02) 0.070

Employment status (reference = Employed)

 Retired 0.97 (0.77, 1.21) 0.768

 Unemployed 1.18 (1.00, 1.39) 0.050

Chronic conditions (reference =No chronic condition)

 One chronic condition 0.85 (0.73, 0.99) 0.032

 Multimorbidity 0.69 (0.58, 0.82) <0.001

Household income (reference = Q1)

 Q2 0.92 (0.77, 1.10) 0.296

 Q3 1.09 (0.87, 1.36) 0.707

 Q4 0.86 (0.68, 1.08) 0.183

Smoking status (reference = Never)

 Past 0.91 (0.70, 1.18) 0.468

 Current 0.94 (0.77, 1.14) 0.517

Alcohol drinking status (reference = Never)

 Past 1.31 (0.95, 1.80) 0.104

 Current 1.12 (0.93, 1.34) 0.222

Exercise times weekly (reference = 0)

 1-5 0.97 (0.78, 1.20) 0.787

 ≥6 0.72 (0.62, 0.83) <0.001

 Teeth-brushing daily (reference = <2) 0.84 (0.71, 0.99) 0.042

 Health examination (reference = No) 0.88 (0.76, 1.02) 0.089

 Social activities (reference = No) 0.92 (0.79, 1.07) 0.253

 Living arrangements (reference = Alone) 1.61 (1.24, 2.10) <0.001

BMI (reference = Underweight)

 Normal weight 0.81 (0.58, 1.13) 0.213

 Overweight 0.85 (0.61, 1.20) 0.358

 Obese 0.99 (0.68, 1.43)

Need caregiving (reference = No) 0.93 (0.73, 1.19)
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adults also requires the involvement of family members 
[44]. Collaborative work and life support by family mem-
bers could bolster the doctor-patient interaction, and 
facilitate a mutually beneficial partnership among the 
family doctors, the older person and their family mem-
bers [15, 45]. Therefore, FDCS can fulfill the daily care 

needs of older adults and address the lack of in-home 
care, which in turn promotes the choice of home care for 
older adults to some extent.

We also found that the relationship between signing 
contracts for family doctors and the home care willing-
ness varied by functional limitations among older adults. 

Table 3 The physical functional status difference in the effect of signing contracts for family doctors on home care willingness among 
older adults

Variable Model 4 No functional 
limitations

Model 5 Functional 
limitations

Model 6 Interaction

OR（95% CI） P-value OR（95% CI） P-value OR（95% CI） P-value

Signing contracts for family doctors (reference = No) 1.56 (1.35, 1.82) <0.001 0.98 (0.70, 1.39) 0.919 1.55 (1.33, 0.79) <0.001

Functional limitations (reference = No) 1.33 (0.98, 1.80) 0.066

Signing contracts for family doctors × Functional limitations 0.68 (0.47, 0.97) 0.033

Age 1.04 (1.03, 1.06) <0.001 1.07 (1.04, 1.10) <0.001 1.05 (1.04, 1.06) <0.001

Gender (reference = Male) 1.06 (0.87, 1.29) 0.546 1.25 (0.83, 1.90) 0.289 1.10 (0.92, 1.31) 0.305

Education (reference = Illiterate)

 Elementary school 0.73 (0.59, 0.90) 0.988 1.23 (0.83, 1.82) 0.295 0.83 (0.69, 1.00) 0.052

 Middle school or above 0.55 (0.44, 0.69) 0.214 1.09 (0.68, 1.73) 0.733 0.62 (0.53, 0.78) <0.001

 Residence (reference = Urban) 0.96 (0.94, 0.98) <0.001 0.94 (0.90, 0.98) 0.006 0.96 (0.94, 0.97) <0.001

 Marriage status (reference = Single) 0.70 (0.52, 0.94) 0.017 1.20 (0.72, 1.99) 0.480 0.79 (0.61, 1.02) 0.072

Employment status (reference = Employed)

 Retired 1.00 (0.79, 1.27) 0.988 0.74 (0.37, 1.44) 0.371 0.97 (0.70, 1.18) 0.804

 Unemployed 1.12 (0.94, 1.34) 0.214 1.47 (1.00, 2.17) 0.053 0.94 (0.77, 1.14) 0.047

Chronic conditions (reference =No chronic condition)

 One chronic condition 0.82 (0.70, 0.97) 0.016 1.12 (0.75, 1.67) 0.566 0.85 (0.73, 0.98) 0.029

 Multimorbidity 0.63 (0.52, 0.77) <0.001 1.05 (0.70, 1.57) 0.823 0.69 (0.58, 0.82) <0.001

Household income (reference = Q1)

 Q2 0.91 (0.75, 1.11) 0.351 0.90 (0.57, 0.41) 0.636 0.91 (0.76, 1.09) 0.328

 Q3 1.03 (0.81, 1.31) 0.826 1.50 (0.78, 2.88) 0.222 1.09 (0.87, 1.36) 0.471

 Q4 0.81 (0.63, 1.03) 0.086 1.35 (0.69, 2.67) 0.382 0.86 (0.68, 1.07) 0.176

Smoking status (reference = Never)

 Past 0.87 (0.65, 1.16) 0.333 1.08 (0.59, 1.97) 0.814 0.91 (0.70, 1.18) 0.474

 Current 0.95 (0.77,1.18) 0.664 0.85 (0.52, 1.41) 0.535 0.94 (0.77, 1.14) 0.522

Alcohol drinking status (reference = Never)

 Past 1.43 (0.99, 2.08) 0.058 0.98 (0.50, 1.93) 0.965 1.31 (0.95, 1.81) 0.103

 Current 1.12 (0.92, 1.36) 0.256 1.20 (0.71, 2.01) 0.490 1.12 (0.93, 1.34) 0.231

Exercise times weekly (reference = 0)

 1-5 1.07 (0.85, 1.36) 0.564 0.64 (0.38, 1.05) 0.078 0.97 (0.79, 1.20) 0.803

 ≥6 0.75 (0.64, 0.88) 0.001 0.63 (0.44, 0.90) 0.010 0.72 (0.62, 0.83) <0.001

 Teeth-brushing daily (reference = <2) 0.92 (0.76, 1.10) 0.343 0.83 (0.34, 0.81) 0.003 0.84 (0.71, 0.99) 0.042

 Health examination (reference = No) 0.88 (0.75, 1.04) 0.146 0.93 (0.65, 1.34) 0.693 0.88 (0.58, 0.82) 0.094

 Social activities (reference = No) 0.89 (0.75, 1.04) 0.141 1.27 (0.79, 2.04) 0.318 0.91 (0.78, 1.06) 0.236

 Living arrangements (reference = Alone) 1.65 (1.23, 2.23) 0.001 1.53 (0.87, 2.67) 0.138 1.61 (1.24, 2.09) <0.001

BMI (reference = Underweight)

 Normal weight 0.63 (0.40, 0.99) 0.044 1.24 (0.73, 2.10) 0.431 0.81 (0.58, 1.13) 0.209

 Overweight 0.68 (0.43, 1.06) 0.091 1.24 (0.71, 2.17) 0.452 0.85 (0.61, 1.20) 0.363

 Obese 0.75 (0.46, 0.22) 0.245 1.95 (0.99, 3.82) 0.053 0.99 (0.68, 1.43) 0.953

 Need caregiving (reference = No) 0.75 (0.53, 1.05) 0.096 1.06 (0.74, 1.52) 0.735 0.94 (0.74, 1.20) 0.624
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For older adults without functional limitations, signing 
contracts for family doctors increased the likelihood of 
willingness for home care. However, the influence of sign-
ing up for family doctors on the home care willingness 
was decreased for older adults with functional limita-
tions. There are three possible reasons for this finding as 
follows. First, given the large number of older adults with 
functional limitation and the long duration of disability, 
disabled older adults showed a greater appetite for reha-
bilitation training. However, it’s possible that the family 
doctor teams were lack of relevant rehabilitation services 
and facilities to meet the diverse rehabilitation care needs 
of the older adults with disabilities [23]. Second, there 
was a growing phenomenon of the reduced family sizes 
and the dual pressures of family and work on adult chil-
dren in China [46]. There were several shortcomings of 
family members in the provision of care knowledge and 
professional skills for older adults with disabilities. Bet-
ter care for older patients with functional impairments 
was also limited by the size and number of family doctors 
[23]. Family and community care resources were increas-
ingly incapable to provide the prompt and adequate care 
to meet the needs of the older adults with functional 
limitations. Last, residents who had family doctors were 
more likely to referral to specialists through family doc-
tors [47]. Thus, older adults with functional limitations 
may be referred to a healthcare institution for profes-
sional treatment and care under the assistance of their 
family doctor.

These findings provide some insight into improving 
the FDCS policy and the eldercare system. In the context 
of filial piety, most older people still choose home care. 
The governments need improve social security system 
and FDCS policy to ensure living care and medical assis-
tance for older people without function limitations at 
home. The policymakers should improve incentive policy 
to increase the supply of family doctors. And the fam-
ily doctors should enhance own professional skills and 
establish a strong collaborative relationship with older 
people and their caregivers, so as to provide multi-level 
and multi-dimensional services for older people. More-
over, eldercare institutions and rehabilitation hospitals 
should design age-friendly services and arrange adequate 
professional staffs to provide better services to disabled 
older adults.

Nevertheless, some limitations in the current study 
need to be taken into consideration. First, this study 
adopted cross-sectional data, which could not interpret 
the causal relationship of signing contracts for family 
doctors with home care willingness. It could be further 
validated in a longitudinal and experimental study in 
the future. Second, all variables were self-reported by 
the respondents, which recall bias might be present. 

Third, Shandong province has a distinctive cultural 
context, hence, the generalization of our results to 
other regions requires further validation.

Conclusion
In conclusion, our study implied a relationship between 
family doctor contract services and home care willing-
ness, and this association varied by functional limita-
tions. Governments and policymakers need to create 
age-friendly social environment, improve social secu-
rity system and FDCS policy for older people at home, 
especially those without functional limitations. Besides, 
as an effective complement to home care, social care 
institutions should also provide adequate professional 
staffs and comfortable care to meet diverse need among 
disabled older adults.

Abbreviations
FDCS  Family doctor contract service
NHSS  National health service survey

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12875- 024- 02661-5.

Additional file 1.

Acknowledgements
We thank the officials of health agencies, all participants and staffs at the study 
sites for their cooperation.

Authors’ contributions
Study concept and design: CZ. Acquisition of data: JS, PL and DZ. Analysis and 
interpretation of data: SC, XW, XW, JL and JL. Drafting of the manuscript: SC. 
Critical revision of the manuscript for important intellectual content: CZ, DZ 
and TG. All authors reviewed the manuscript. And all authors have approved 
the submitted version of this manuscript and agreed both to be personally 
accountable for the author’s own contributions and to ensure that questions 
related to the accuracy or integrity of any part of the work, even ones in 
which the author was not personally involved, are appropriately investigated, 
resolved, and the resolution documented in the literature.

Funding
This work was supported by the National Science Foundation of China (grant 
numbers 72274109, 71774104, 71974117). The study sponsor has no role in 
study design, data analysis and interpretation of data, the writing of manu-
script, or the decision to submit the paper for publication.

Data availability
The datasets used and analyzed during the current study are not publicly 
available due to the confidential policy, but are available from the correspond-
ing author on reasonable request.

Declarations

Ethics approval and consent to participate
The research protocol was approved by the Institutional Review Board 
(Academic Research Ethics Committee) of Shandong University School of 
Public Health. All procedures were in accordance with the ethical standards of 
the Helsinki Declaration. Each participant signed informed consent prior and 
ethical approval.

https://doi.org/10.1186/s12875-024-02661-5
https://doi.org/10.1186/s12875-024-02661-5


Page 9 of 10Chai et al. BMC Primary Care          (2024) 25:422  

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Centre for Health Management and Policy Research, School of Public 
Health, Cheeloo College of Medicine, Shandong University, Jinan 250012, 
China. 2 Shandong Health Commission Medical Management Service Center, 
Jinan 250012, China. 3 NHC Key Lab of Health Economics and Policy Research, 
Shandong University, Jinan 250012, China. 4 Institute of Health and Elderly 
Care, Shandong University, Jinan 250012, China. 

Received: 25 January 2024   Accepted: 21 November 2024

References
 1. Hsu MC, Liao PJ, Zhao M. Demographic change and long-term growth 

in China: past developments and the future challenge of aging. Rev Dev 
Econ. 2018;22:928–52. https:// doi. org/ 10. 1111/ rode. 12405.

 2. United Nations. World population ageing 2017: highlights. 2017. Avail-
able from: https:// www. un. org/ en/ devel opment/ desa/ popul ation/ publi 
catio ns/ pdf/ ageing/ WPA20 17_ Highl ights. pdf.

 3. Zhan HJ, Montgomery RJV. Gender and elder care in China - the influ-
ence of filial piety and structural constraints. Gender Soc. 2003;17:209–29. 
https:// doi. org/ 10. 1177/ 08912 43202 250734.

 4. Bedford O, Yeh KH. The history and the future of the psychology of filial 
piety: Chinese norms to contextualized personality construct. Front 
Psychol. 2019;10. https:// doi. org/ 10. 3389/ fpsyg. 2019. 00100.

 5. Liu LJ, Fu YF, Qu L, Wang Y. Home health care needs and willingness to 
pay for home health care among the empty-nest elderly in Shanghai, 
China. Int J Gerontol. 2014;8:31–6. https:// doi. org/ 10. 1016/j. ijge. 2013. 01. 
013.

 6. Xia Y, Xu LZ, Sun L, Li JJ, Qin WZ, Zhang J, et al. Rural-urban differences in 
home-based care willingness among older adults: a cross-sectional study 
in Shandong, China. Int J Qual Health Care. 2020;32:126–34. https:// doi. 
org/ 10. 1093/ intqhc/ mzz132.

 7. The State Council. "14th Five-Year Plan" national aging project develop-
ment and plan for the elderly service system. 2022. Available from: http:// 
www. gov. cn/ zheng ce/ zheng ceku/ 2022- 02/ 21/ conte nt_ 56748 44. htm.

 8. Wiles JL, Leibing A, Guberman N, Reeve J, Allen RES. The meaning of 
aging in place to older people. Gerontologist. 2012;52:357–66. https:// 
doi. org/ 10. 1093/ geront/ gnr098.

 9. Silverstein M, Cong Z, Li SZ. Intergenerational transfers and living arrange-
ments of older people in rural China: consequences for psychological 
well-being. J Gerontol B Psychol Sci Soc Sci. 2006;61:S256–66. https:// doi. 
org/ 10. 1093/ geronb/ 61.5. S256.

 10. Wu ZY, Li J, Xu SL. A comparative study on mental health of elderly peo-
ple receiving different kinds of care. Chin J Gerontol. 2003;23:713–5.

 11. Wang C, Yan SJ, Jiang H, Nie ZQ, Miller M, He Y, et al. Residents’ willing-
ness to maintain contracts with family doctors: a cross-sectional study 
in China. J Gen Intern Med. 2021;36:622–31. https:// doi. org/ 10. 1007/ 
s11606- 020- 06306-y.

 12. The State Council. Guiding opinions on promoting family doctor contract 
services. 2016. Available from: http:// www. gov. cn/ gongb ao/ conte nt/ 
2016/ conte nt_ 51243 73. htm.

 13. Romskaug R, Skovlund E, Straand J, Molden E, Kersten H, Pitkala KH, et al. 
Effect of clinical geriatric assessments and collaborative medication 
reviews by geriatrician and family physician for improving health-related 
quality of life in home-dwelling older patients receiving polypharmacy: 
a cluster randomized clinical trial. JAMA Intern Med. 2020;180:181–9. 
https:// doi. org/ 10. 1001/ jamai ntern med. 2019. 5096.

 14. Yan C, Yuan YM, Zhao D, Li J, Fu PP, Chen Y, et al. Family doctor contract 
services and awareness of blood pressure measurement among hyper-
tension patients: A cross-sectional study in rural Shandong, China. Front 
Public Health. 2022;10. https:// doi. org/ 10. 3389/ fpubh. 2022. 757481.

 15. Tu J, Liao J. Primary care providers’ perceptions and experiences of family-
centered care for older adults: a qualitative study of community-based 

diabetes management in China. BMC Geriatr. 2021;21:438. https:// doi. 
org/ 10. 1186/ s12877- 021- 02380-x.

 16. Silliman RA. Caring for the frail older patient: the doctor-patient-family 
caregiver relationship. J Gen Intern Med. 1989;4:237–41. https:// doi. org/ 
10. 1007/ bf025 99531.

 17. Lu JH, Zhang L, Zhang KY. Care preferences among Chinese older adults 
with daily care needs: individual and community factors. Res Aging. 
2021;43:166–76. https:// doi. org/ 10. 1177/ 01640 27520 939321.

 18. Wang CC, Zhang FY, Pan C, Guo SY, Gong XH, Yang D. The willingness of 
the elderly to choose nursing care: evidence from in China. Front Psychol. 
2022;13:13. https:// doi. org/ 10. 3389/ fpsyg. 2022. 865276.

 19. Zhao YN, Duan YZ, Feng H, Nan JH, Li XY, Zhang HY, et al. Trajectories of 
physical functioning and its predictors in older adults: a 16-year longitu-
dinal study in China. Front Public Health. 2022;10:923767. https:// doi. org/ 
10. 3389/ fpubh. 2022. 923767.

 20. Memel D. Chronic disease or physical disability? The role of the general 
practitioner. Br J Gen Pract. 1996;46:109–13.

 21. Gething L, Fethney J. The need for disability awareness training among 
rurally based Australian general medical practitioners. Disabil Rehabil. 
1997;19:249–59. https:// doi. org/ 10. 3109/ 09638 28970 91665 35.

 22. McColl MA, Aiken A, Schaub M. Do people with disabilities have difficulty 
finding a family physician? Int J Environ Res Public Health. 2015;12: 4638. 
https:// doi. org/ 10. 3390/ ijerp h1205 04638.

 23. Zhang RY, Zhang ZY, Peng YC, Zhai SQ, Zhou JJ, Chen JJ. The multi-
subject cooperation mechanism of home care for the disabled elderly 
in Beijing: a qualitative research. BMC Prim Care. 2022;23:186. https:// doi. 
org/ 10. 1186/ s12875- 022- 01777-w.

 24. Zhang QL, Wu YL, Liu ER. Influencing factors of undermet care needs of 
the Chinese disabled oldest old people when their children are both car-
egivers and older people: A cross-sectional study. Healthc (Basel). 2020;8. 
https:// doi. org/ 10. 3390/ healt hcare 80403 65.

 25. Yue LR, Jia CX, Hu B, Zhang ZZ, Bai M, Wang SS, et al. Caregiving stress 
among family caregivers of older adults living with disabilities in China. 
Geriatr Nurs. 2022;47:226–31. https:// doi. org/ 10. 1016/j. gerin urse. 2022. 07. 
017.

 26. Zhou JF, Yang L. Who is taking care of the Chinese functionally impaired 
older people? The characteristics of family caregivers from China health 
and retirement longitudinal study. Australas J Ageing. 2021;40:E143–54. 
https:// doi. org/ 10. 1111/ ajag. 12859.

 27. Chen N, Li X, Yuan N, Zhou CC, Wang CQ. Utilization willingness of 
institutional care between disabled and non-disabled seniors: evidence 
from Jiangsu, China. BMC Health Serv Res. 2019;19:410. https:// doi. org/ 
10. 1186/ s12913- 019- 4259-y.

 28. Meng Q, Xu L, Zhang YG, Qian JC, Cai M, Xin Y, et al. Trends in access to 
health services and financial protection in China between 2003 and 2011: 
a cross-sectional study. Lancet. 2012;379:805–14. https:// doi. org/ 10. 1016/ 
s0140- 6736(12) 60278-5.

 29. Zhao D, Li J, Gao TT, Sun JJ, Wang Y, Wang Q, et al. Do older adults with 
multimorbidity prefer institutional care than those without multimorbid-
ity? The role of functional limitation. BMC Geriatr. 2022;22:126. https:// doi. 
org/ 10. 1186/ s12877- 022- 02812-2.

 30. Luo JJ, Zhao D, Gao TT, Sun JJ, Li PL, Wang XH, et al. Activities of daily 
living limitations and family doctor contract services among overweight 
and obese older adults: Is there a rural-urban difference? BMC Prim Care. 
2023;24. https:// doi. org/ 10. 1186/ s12875- 023- 02177-4.

 31. Zhang SM, Wang Q, Zhao D, Fu PP, Qi KL, Wang XY, et al. Association of 
sensory impairment with institutional care willingness among older 
adults in urban and rural China: An observational study. Innov Aging. 
2023;7. https:// doi. org/ 10. 1093/ geroni/ igad0 13.

 32. Zhao YW, Haregu TN, He L, Lu SR, Katar A, Wang HP, et al. The effect 
of multimorbidity on functional limitations and depression amongst 
middle-aged and older population in China: a nationwide longitudinal 
study. Age Ageing. 2021;50:190–7. https:// doi. org/ 10. 1093/ ageing/ afaa1 
17.

 33. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of illness in 
the aged - the index of ADL - a standardized measure of biological and 
psychosocial function. JAMA. 1963;185:914–9. https:// doi. org/ 10. 1001/ 
jama. 1963. 03060 12002 4016.

 34. Zhao RR, Zhou HX, Zhu JC. Factors associated with willingness to choose 
the way for old-age care: a population-based cross-sectional study in 

https://doi.org/10.1111/rode.12405
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Highlights.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Highlights.pdf
https://doi.org/10.1177/0891243202250734
https://doi.org/10.3389/fpsyg.2019.00100
https://doi.org/10.1016/j.ijge.2013.01.013
https://doi.org/10.1016/j.ijge.2013.01.013
https://doi.org/10.1093/intqhc/mzz132
https://doi.org/10.1093/intqhc/mzz132
http://www.gov.cn/zhengce/zhengceku/2022-02/21/content_5674844.htm
http://www.gov.cn/zhengce/zhengceku/2022-02/21/content_5674844.htm
https://doi.org/10.1093/geront/gnr098
https://doi.org/10.1093/geront/gnr098
https://doi.org/10.1093/geronb/61.5.S256
https://doi.org/10.1093/geronb/61.5.S256
https://doi.org/10.1007/s11606-020-06306-y
https://doi.org/10.1007/s11606-020-06306-y
http://www.gov.cn/gongbao/content/2016/content_5124373.htm
http://www.gov.cn/gongbao/content/2016/content_5124373.htm
https://doi.org/10.1001/jamainternmed.2019.5096
https://doi.org/10.3389/fpubh.2022.757481
https://doi.org/10.1186/s12877-021-02380-x
https://doi.org/10.1186/s12877-021-02380-x
https://doi.org/10.1007/bf02599531
https://doi.org/10.1007/bf02599531
https://doi.org/10.1177/0164027520939321
https://doi.org/10.3389/fpsyg.2022.865276
https://doi.org/10.3389/fpubh.2022.923767
https://doi.org/10.3389/fpubh.2022.923767
https://doi.org/10.3109/09638289709166535
https://doi.org/10.3390/ijerph120504638
https://doi.org/10.1186/s12875-022-01777-w
https://doi.org/10.1186/s12875-022-01777-w
https://doi.org/10.3390/healthcare8040365
https://doi.org/10.1016/j.gerinurse.2022.07.017
https://doi.org/10.1016/j.gerinurse.2022.07.017
https://doi.org/10.1111/ajag.12859
https://doi.org/10.1186/s12913-019-4259-y
https://doi.org/10.1186/s12913-019-4259-y
https://doi.org/10.1016/s0140-6736(12)60278-5
https://doi.org/10.1016/s0140-6736(12)60278-5
https://doi.org/10.1186/s12877-022-02812-2
https://doi.org/10.1186/s12877-022-02812-2
https://doi.org/10.1186/s12875-023-02177-4
https://doi.org/10.1093/geroni/igad013
https://doi.org/10.1093/ageing/afaa117
https://doi.org/10.1093/ageing/afaa117
https://doi.org/10.1001/jama.1963.03060120024016
https://doi.org/10.1001/jama.1963.03060120024016


Page 10 of 10Chai et al. BMC Primary Care          (2024) 25:422 

Chongqing. China Inq. 2021;58:58. https:// doi. org/ 10. 1177/ 00469 58021 
10201 96.

 35. Fu YY, Guo Y, Bai X, Chui EWT. Factors associated with older people’s 
long-term care needs: a case study adopting the expanded version of 
the Anderson model in China. BMC Geriatr. 2017;17:38. https:// doi. org/ 10. 
1186/ s12877- 017- 0436-1.

 36. Andersen R, Newman JF. Societal and individual determinants of medi-
cal care utilization in United-States. Milbank Mem Fund Q Health Soc. 
1973;51:95–124. https:// doi. org/ 10. 2307/ 33496 13.

 37. Zhang D. Analysis of the willingness of elderly people to care in Beijing 
and the influencing factors. World Surv Res. 2016;19–25. https:// doi. org/ 
10. 13778/j. cnki. 11- 3705/c. 2016. 08. 004.

 38. Deng Y, Li NX, Liu ZJ, Yang WZ, Wu XP, Wang Y. A study on the influenc-
ing factors in the choice of elderly care model. Chin J Public Health. 
2003;19:103–4.

 39. Qian YY, Chu J, Ge DD, Zhang L, Sun L, Zhou CC. Gender difference in 
utilization willingness of institutional care among the single seniors: 
evidence from rural Shandong, China. Int J Equity Health. 2017;16:77. 
https:// doi. org/ 10. 1186/ s12939- 017- 0577-z.

 40. Zhang LW, Han Y, Ma YH, Xu ZX, Fang Y. Eastern perspectives on roles, 
responsibilities and filial piety: a case study. Nurs Ethics. 2021;28:327–45. 
https:// doi. org/ 10. 1177/ 09697 33020 934143.

 41. Lin W. The relationship between formal and informal care among Chinese 
older adults: based on the 2014 CLHLS dataset. BMC Health Serv Res. 
2019;19:323. https:// doi. org/ 10. 1186/ s12913- 019- 4160-8.

 42. Li Z, Gao YY, Yu L, Choguill CL, Cui WY. Analysis of the elderly’s preferences 
for choosing medical service facilities from the perspective of accessibil-
ity: a case study of tertiary general hospitals in Hefei, China. Int J Environ 
Res Public Health. 2022;19:9432. https:// doi. org/ 10. 3390/ ijerp h1915 9432.

 43. Xie WY, Fan RP. Towards ethically and medically sustainable care for the 
elderly: the case of China. HEC Forum. 2020;32:1–12. https:// doi. org/ 10. 
1007/ s10730- 019- 09391-7.

 44. Ris I, Schnepp W, Imhof RM. An integrative review on family caregivers’ 
involvement in care of home-dwelling elderly. Health Soc Care Commu-
nity. 2019;27:e95–111. https:// doi. org/ 10. 1111/ hsc. 12663.

 45. Rosland AM, Piette JD. Emerging models for mobilizing family support for 
chronic disease management: a structured review. Chronic Illn. 2010;6:7. 
https:// doi. org/ 10. 1177/ 17423 95309 352254.

 46. Zhan HJ, Liu G, Guan X, Bai H-g. Recent developments in institutional 
elder care in China: changing concepts and attitudes. J Aging Soc Policy. 
2006;18:85–108. https:// doi. org/ 10. 1300/ J031v 18n02_ 06.

 47. Ding LL, Jing ZY, Feng YJ, Tang X, Zhou CC. Influencing factors of referral 
intention among rural residents with contracted family doctor service in 
Shandong province: a theory of planned behavior-based study. Chin J 
Public Health. 2021;37:713–8.

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

https://doi.org/10.1177/00469580211020196
https://doi.org/10.1177/00469580211020196
https://doi.org/10.1186/s12877-017-0436-1
https://doi.org/10.1186/s12877-017-0436-1
https://doi.org/10.2307/3349613
https://doi.org/10.13778/j.cnki.11-3705/c.2016.08.004
https://doi.org/10.13778/j.cnki.11-3705/c.2016.08.004
https://doi.org/10.1186/s12939-017-0577-z
https://doi.org/10.1177/0969733020934143
https://doi.org/10.1186/s12913-019-4160-8
https://doi.org/10.3390/ijerph19159432
https://doi.org/10.1007/s10730-019-09391-7
https://doi.org/10.1007/s10730-019-09391-7
https://doi.org/10.1111/hsc.12663
https://doi.org/10.1177/1742395309352254
https://doi.org/10.1300/J031v18n02_06

	Signing contracts for family doctors, functional limitations and home care willingness among older adults: a cross-sectional study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Method
	Sample and study design
	Measurements
	Home care willingness
	Signing contracts for family doctors
	Functional limitations
	Control variables

	Statistical analysis

	Results
	Characteristics of participants
	Association between signing contracts for family doctors and home care willingness
	The interaction effects between signing contracts for family doctors and functional limitations on home care willingness

	Discussion
	Conclusion
	Acknowledgements
	References


