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Objective: The aim of this meta-analysis was to examine the effect of family
doctor contract service on managing non-communicable diseases (NCDs)
among elderly patients.

Methods: Chinese and English articles published up to 15 July 2022 were
systematically searched. Relevant randomized controlled studies (RCTs) were
extracted from seven databases: PubMed, Coherence, Embase, Web of
Science, CNKI, Wanfang Data, and WeiPu. All these studies have evaluated the
effect of family doctor contract services on chronic disease management
among the elderly. A meta-analysis was conducted using either random or
fixed effects. Mean difference and risk ratio were used to analyze quantitative
and qualitative data, respectively.

Results: We identified that 25 independent studies, involving 4,046 elderly
patients with chronic diseases across China, were eligible for meta-analysis.
The results from these RCTs indicated that family doctors could disseminate
knowledge about NCDs to elderly patients, improve their disease management
abilities (including drug compliance, healthy diet, regular exercise, non-
smoking, and non-drinking), lower blood pressure and blood glucose levels,
reduce BMI, and increase quality of life and patient satisfaction (P < 0.05).
Conclusion: Family doctor contract services could improve health management
for elderly patients with NCDs and should be promoted in China.

KEYWORDS

family doctor contract service, health management, non-communicable diseases, the
elderly, meta-analysis

Background

Global population aging has picked up its pace. By 2050, the number of people
aged 60 years or older is expected to exceed 2 billion (1). In 2021, 14.2% of China’s
population was aged 65 years and older, an increase from 7% two decades earlier. In
May 2020, the UN General Assembly declared the period from 2021 to 2030 as the
Decade of Healthy Aging, emphasizing the health concern regarding older adults.
Non-communicable diseases (NCDs) are common among the elderly, and their
prevalence keeps on increasing (2, 3). In 2016, NCDs were responsible for
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approximately 40.5 million out of 56.9 million global deaths
(71%). Of them, (58%) were
individuals aged 70 years and older (4). NCDs pose a
significant threat to the health of the elderly (5, 6).

Health management is crucial for preventing and treating NCDs

an estimated 23.6 million

in elderly individuals. The demand for family medical services has
increased in recent years (5, 7). Most patients with NCDs,
particularly the elderly, lack knowledge about their conditions and
often exhibit lower compliance and self-management abilities (8,
9). In response, various interventions have been developed to
manage NCDs among the elderly, including “Internet + chronic
disease” management and community home care (10). Among
them, family doctor contract services have shown positive effects
on NCD management (11-13). The WHO Implementation Road
Map 2023-2030 that
stakeholders should collaborate to ensure universal access to NCD

emphasizes various partners and
services and integrate these services into a primary healthcare
framework. The 2030 Healthy China Plan also envisions the
primary healthcare system as a means of addressing the burden of
chronic NCDs (14, 15).

At present, more than 50 countries and regions have
introduced a family medical service system, which has achieved
remarkable outcomes in improving the health of the general
population, reducing medical expenses, and allocating medical
resources. This system offers comprehensive guidance and
medical services to both patients and their family members for
managing NCDs (13, 16). Family doctor contract services have
been implemented in China for many years, but little is known
about their potential impact on NCD management among
elderly patients.

Here, we conducted a meta-analysis to evaluate the direct and
indirect effect of family doctor contract services on NCD
management across five aspects, including health education, self-
management, physiological health, quality of life, and satisfaction.
Our findings are expected to provide theoretical guidance for
improving NCD management among the elderly in China.

Methods
Search strategy

We identified, selected, and analyzed randomized controlled
trials (RCTs) that assessed the impact of family doctor contract
services on the management of NCDs in the elderly, following
the guidelines of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) (17). Using the systematic
search strategy, we searched the following English and Chinese
literature databases as of 15 July 2022: PubMed, Cochrane,
Embase, Web of Science, CNKI, Wanfang Data, and WeiPu. We
included only studies published in English and Chinese prior to
15 July 2022. The search terms included a combination of
subject and free words. To maximize the coverage of our study,
we also reviewed the references cited in the identified RCTs
for additional relevant studies. The retrieval strategies are as
follows (Table 1).
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TABLE 1 Retrieval strategies.

Search __ searchterms

#1 Family doctor OR primary care doctor OR general practitioner OR
primary doctors OR family physician OR primary medical workers OR
primary health worker OR family doctors OR village doctor OR family
physicians

#2 Chronic disease OR comorbidity OR multimorbid OR complicated OR
disease OR multiple OR TNF OR multi-morbid OR illness OR chronic
OR chronic disease

#3 Ageing OR age related OR the elderly OR aged OR old people OR elder
#4 #1 AND (#2 OR #3)
#5 Effect OR effectiveness OR consequence

Selection criteria

Inclusion and exclusion criteria were determined according to
the Principles of the Cochrane Systematic Review Manual (PICOS).
The inclusion criteria were as follows:

(1) Population: The participants were elderly patients with
chronic diseases.

(2) Interventions: The study provided a clear description of
family doctor contract service.

(3) Comparison: After a period of intervention with family
doctor contract services, relevant indicators were measured
and compared between the intervention group and the
control group.

(4) Outcomes: The indicators measured after intervention by
a family doctor were related to one or more of the
following aspects: health education, self-management,
physiological health, quality of life, and safety.

(5) Design: The study followed a randomized controlled
trial design.

The exclusion criteria were as follows:

(1) Population: The research participants were not elderly or
did not have NCDs.

(2) Interventions: Studies did not use family doctor contract
services as an intervention measure or did not provide a
clear description of the intervention.

(3) Outcomes: After a period of intervention, none of the
above-mentioned five aspects were measured.

(4) Design: The studies were reviews, meeting summaries,
case reports, animal experiments, or other non-RCTs.

Data extraction

Two reviewers independently extracted data from the full texts
of potentially eligible articles, including the first author, publication
year, study period, study location, sample size, types of chronic
diseases, and evaluation indices, all following uniform criteria for
each screening step. The reviewers resolved any inconsistencies
through discussion. After reaching a consensus at each screening
stage, the reviewers proceeded to the next step.

First, we imported all literature from the databases into
Endnote X9 (Thomson Reuters, New York, NY, USA) to
automatically detect and remove duplicates. Second, after two
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rounds of manual screening, we identified the RCTs that met our
criteria. In the first round of screening, we reviewed the titles
and abstracts of articles, excluding those unrelated to our study
topic or research type; in the second round, we examined the full
texts and checked them against the remaining criteria.

Quality assessment of included studies

Using Review Manager 5.4 software, literature quality was
evaluated based on the bias risk assessment tool outlined in the
Cochrane Reviewers Handbook, involving random sequence
generation, allocation concealment, blinding of participants and
personnel, blinding of outcome assessment, incomplete outcome
data, selective reporting, and other biases. All contents were
evaluated from three aspects: “low risk,” “unclear risk,” and
“high risk.”

Statistical analysis

The effectiveness of family doctor contract services was
evaluated across five aspects: health education, self-management,

10.3389/frhs.2025.1462806

physiological indicators, quality of life, and safety. Heterogeneity
was assessed using the Cochran Q-test, P-value, and I? statistics.
A P-value of less than 0.1 indicated statistically significant
heterogeneity. We employed both fixed-effects and random-
effects models to estimate the effectiveness of the five aspects.
We used mean difference (MD) with confidence intervals (CI) to
compare continuous variables and risk ratio (RR) with CI for
categorical variables. When I° statistics exceeded 50%, the
random-effects model was applied. All analyses were conducted
using Review Manager 5.4.

Results

Study selection

We searched a total of 15,777 records across various databases:
1,911 from PubMed, 5,201 from Cochrane, 887 from Embase, 6,786
from Web of Science, 698 from CNKI, 54 from Wanfang, and 240
from WeiPu. After removing duplicates and irrelevant records, we
screened 14,650 entries based on their titles and abstracts.
Subsequently, we conducted a full-text review for 349 articles.

Among these, 324 articles were eliminated due to outcomes from

Additional records
identified through other
sources (n=0)

Duplicates (n=1036)and conference

abstracts (n=91) removed

Records excluded(n=14301)
(1)Systematic reviews, animal

experiments, post hoc analyses,

case reports
(2)Study unrelated to contracted
services with family doctors or

chronic diseases in the elderly

Records excluded (n=324)

(1)Study comes from other country
(2)Study design is not appropriate

for inclusion: no access, non-
randomized controlled trial
(3)Study without date on evaluating
indicator

Records identified through
database searching
c (n=15777)
xe]
@
g I
: l
[}
ko]
Total records
(n=15777)
(o)}
£
c
[}
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@ A 4
Title and abstract
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FIGURE 1
Flow of article selection for the systematic review
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TABLE 2 Characteristics of the 25 included studies.

Authors Location  Year  Sample size of the | Sample size of | Type of chronic Aspect 2: self- Aspect 4:
intervention group the control disease management physiological | quality of
(qualified rate %) group (qualified education
rate %)
Liu (18) Jiangsu 2020 36 36 Hypertension \/
Wu (19) Guangdong | 2019 215 215 Hypertension \/
Hu (20) Guangdong | 2021 54 54 Hypertension/diabetes/ v
coronary heart disease
Lin et al. (21) Shanghai 2019 53 53 Hypertension v v
Huang et al. (22) | Guangdong | 2021 59 58 Hypertension with \/ \/
hyperuricemia
Li (23) Guangdong | 2019 79 79 Hypertension \/
Liu et al. (24) Guangdong | 2020 65 65 Diabetes \/ \/
Mo et al. (25) Guangxi 2020 42 41 Diabetes v
Feng et al. (26) Guangdong | 2021 60 60 Diabetes \/ \/
Peng et al. (27) Guangdong | 2020 30 30 Hypertension \/ \/
Huang (28) Shanghai 2020 42 41 Hypertension with \/ \/
diabetes
Ye (29) Guangdong | 2021 43 43 Hypertension v \/
Li et al. (30) Neimenggu | 2018 41 41 Chronic obstructive \/
pulmonary disease
(COoPD)
Luo (31) Guangdong | 2018 68 62 Hypertension/cardio
cerebrovascular
disease/diabetes
Li et al. (32) Hunan 2017 53 53 Hypertension/
hyperlipidemia/diabetes
Zhao et al. (33) Shanghai 2020 246 246 Hypertension \/ \/
Guo et al. (34) Shandong 2020 48 46 Hypertension/diabetes/ \/ \/
coronary heart disease/
osteoarthrosis
Chen (35) Guangdong | 2018 100 100 All types v v
Hu et al. (36) Henan 2012 43 43 All types v
Huang et al. (37) | Guangdong | 2018 200 200 All types \/ \/
Lin et al. (38) Guangdong | 2017 250 250 All types v v
Pan et al. (39) Guangdong | 2020 65 63 All types \/ \/
Tan et al. (40) Guangdong | 2017 53 53 Hypertension \/ \/
Xia et al. (41) Hainan 2021 59 56 All types v v
Yuan (42) Beijing 2021 32 32 All types v v v

e 1 N\
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other countries, other designs, or missed data on variables. Ultimately,
25 studies were included in this study (Figure 1).

Study characteristics

Table 2 outlines the key characteristics of the 25 independent
studies included in this meta-analysis. These studies were conducted
across 10 provinces in China from 2012 to 2021. The studies
involved a total of 4,046 participants, with a median sample size of
108 and a range from 60 to 500. Twenty-one studies were
conducted in eastern China, two in central China, and two in
western China. Multiple variables might be used in one study. Five
studies evaluated the effect on health education, 16 assessed the
effect on self-management ability, 16 studies evaluated the effect on
physiological health, 5 assessed the effect on quality of life, and 7
examined the effect on patient satisfaction.

Study quality

Regarding random sequence generation, 20 studies explicitly used
random allocation methods, while 5 studies considered both the
availability of family doctor contract services and the willingness of
the study population to participate, resulting in a “high-risk” rating.
Since family doctor contract services involved on-site interventions,
their implementation largely depended on participant cooperation
and the feasibility of the intervention. Considering the comparable
baseline data across various groups, we found the “high-risk”
designation to be justified. During the intervention, participants
must sign up for family health services, which makes it nearly
impossible to conceal the allocation scheme or blind the
participants. Therefore, none of the 25 studies discussed the
“allocation concept” or “blinding of participants and personnel.”
All studies employed blinding in data analysis, indicating that the
risk of outcome assessment bias was low. Although some studies
reported missing data, the amount was minimal and did not
significantly impact the effect size. Consequently, all studies were
considered at low risk for incomplete outcome data. All studies

10.3389/frhs.2025.1462806

reported pre-specified research indicators and were considered to
have a low risk of “selective reporting.” No studies mentioned any
content related to “other biases.” Based on a comprehensive
analysis, we believed that the quality of the included studies was
relatively high, primarily due to their reliance on participant
cooperation and transparent intervention methods (Figures 2, 3).

Health education

The impact of health education was assessed using a health
knowledge questionnaire. All five studies utilized a 100-point
questionnaire. Higher scores reflected a better understanding of
chronic NCDs among the elderly. These five studies reported a
combined MD of 12.99 (95% CI 15.19-17.11) and a combined
effect test statistic of Z=9.38 (P<0.01) (Figure 4). These results
indicated that elderly patients who received family doctor
contract services had a better knowledge of chronic NCDs than
those who did not. This difference was statistically significant.

Self-management

Self-management ability was assessed using five indicators:
medication compliance, healthy diet, regular exercise, no smoking,
and no drinking. All studies were evaluated based on the rate of each
item. The meta-analysis of medication compliance was based on 14
studies, with a combined RR of 1.33 (95% CI 1.22-1.46) and a
combined effect Z of 6.42 (P <0.01). The meta-analysis of a healthy
diet was based on 10 studies, with a combined RR of 1.36 (95% CI
1.23-1.50) and a combined effect Z of 6.01 (P<0.01). The meta-
analysis of regular exercise was based on 11 studies, with a combined
RR of 1.36 (95% CI 1.28-1.45) and a combined effect Z of 7.97
(P<0.01). The meta-analysis of no smoking was based on five
studies, with a combined RR of 1.52 (95% CI 1.13-2.06) and a
combined effect Z of 2.77 (P<0.01). The meta-analysis of no
drinking was based on four studies, with a combined RR of 1.40 (95%
CI 1.10-1.78) and a combined effect test Z of 2.72 (P < 0.01) (Figure 5).

Random sequence generation (selection bias)
Allocation concealment (selection bias) | |
Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias) _
Selective reporting (reporting bias) _

Other bias | |

L Il Il 1 ]
T T T T 1
0% 25% 50% 75% 100%
. Low risk of bias [:l Unclear risk of bias . High risk of bias
FIGURE 2
Risk of bias graph for all included studies.
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Risk of bias summary for all included studies.
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Overall, the family doctor contract service significantly
increased the rates of medication compliance, healthy eating,
regular exercise, and smoking cessation among elderly patients
with chronic NCDs compared to the control group.

Physiological health

Physiological health was evaluated using the following
indicators: blood pressure, blood glucose, and BMI. The meta-
analysis of diastolic pressure was based on 12 studies, with a
combined MD of -7.34 (95% CI —-9.23 to —5.36) and a
combined effect Z of 7.28 (P<0.01). The meta-analysis of
systolic pressure was based on 12 studies, with a combined MD
of —=11.90 (95% CI —15.83 to —7.97) and a combined effect Z of
594 (P<0.01) (Figure 6). Altogether, the family doctor contract
service significantly lowered blood pressure levels in elderly
patients with chronic NCDs compared to the control group.

The meta-analysis of fasting blood glucose (FBG) was based on
eight studies, with a combined MD of —0.84 (95% CI [-1.12 to
—0.57) and a combined effect Z of 599 (P<0.01). The meta-
analysis of 2-hour postprandial blood glucose (2hPG) was based
on six studies, with a combined MD of —1.34 (95% CI —1.71 to
—0.96) and a combined effect Z of 7.03 (P<0.01). The meta-
analysis of glycosylated hemoglobin (HbAlc) was based on five
studies, with a combined MD of —0.91 (95% CI —1.30 to —0.51)
and a combined effect Z of 4.48 (P<0.01) (Figure 7). According
to the three results, the family doctor contract service
significantly decreased the blood glucose levels of elderly patients
with chronic NCDs compared to the control group.

The meta-analysis of BMI was based on three studies, with a
combined MD of —0.61 (95% CI —1.24 to 0.03) and a combined
effect test Z of 1.88 (P <0.01), suggesting that the family doctor
contract service significantly reduced BMI in elderly patients
with chronic NCDs compared to the control group (Figure 8).

Quality of life

The quality of life was evaluated using the SF-36 scale, which has
a full score of 100 points. A higher score indicates a better quality of
life. The meta-analysis of SF-36 was based on five studies, with a
combined MD of 9.98 (95% CI 7.75-12.21) and a combined effect
Z of 877 (P<0.01), suggesting that the family doctor contract
service significantly enhanced the quality of life for elderly patients
with chronic NCDs compared to the control group (Figure 9).

Satisfaction

Satisfaction was assessed based on the percentage of satisfied
patients. The meta-analysis of satisfaction was based on seven
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Forest plots of self~-management.
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studies, with a combined RR of 1.21 (95% CI 1.12-1.31) and a
combined effect Z of 4.77 (P<0.01), indicating that elderly
patients with chronic NCDs reported a significantly higher
degree of satisfaction with the family doctor contract service

compared to the control group (Figure 10).

Discussion

Principal findings

This is a comprehensive systematic review and meta-analysis
on the impact of family doctor contract services on elderly
patients with NCDs in China. Of the 25 studies included in this
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study, 21 were conducted in eastern China. Relevant bibliometric
data also indicate that most current studies concentrate on the
populations in economically developed regions, such as Shanghai,
Guangdong, and Beijing (43). We believe that the reporting bias
is primarily due to the uneven distribution of family doctor
contract services across regions in China. This disparity may
arise from three main factors: first, eastern regions like Beijing
and Shanghai, as pilot cities, have gained rich experience in
implementing the family doctor contract service system; second,
the eastern region has more abundant medical resources, and
family doctors have stronger capabilities to offer services; and
third, the economically developed eastern region invests much
more into personnel, equipment, and information platforms
necessary for implementing the family doctor system.
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In the current comprehensive meta-analysis, we found that the
effect of family doctor contract services on elderly patients with
chronic NCDs was mainly evaluated using five aspects: health
education, self-management, physiological health, quality of life,
and satisfaction. In the 25 RCTs included, self-management and
physiological health were most intensely studied. The reason may
be that, currently, no effective measures are available for treating
some chronic NCDs, which are mainly controlled through
lifestyle interventions; meanwhile, physiological health can be
evaluated using objective indicators. Second, we found that
family doctor contract services had a positive effect on the
management of chronic NCDs among the elderly. Both single
and comprehensive RCTs showed that the family doctor contract
service could enrich the NCD knowledge of elderly patients,
enhance self-management ability (including medication
compliance, healthy diet, regular exercise, no smoking, and no
drinking), reduce blood pressure, blood glucose, and BMI,
improve quality of life, and enhance satisfaction among elderly
Chinese patients. In other countries, numerous studies have
examined the effectiveness of family doctors in managing chronic
diseases among the elderly. Rankin et al. (44) found that family
doctor contract services can enhance the management of chronic
diseases, such as lower back pain, in the elderly. Bennett et al.
(45) reported that family doctors play multiple roles in
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addressing age-related hearing loss. In addition, Visvanathan
et al. (46) discovered that having a family doctor can reduce the
mortality rate of elderly individuals by 14%. These findings,
together with our current research, illustrate the beneficial role of
family doctors in managing chronic diseases among older adults.

Strengths and limitations

Family doctor services emerged in the 20th century in foreign
countries but were introduced as late as 2007 in Shanghai, China
(47). In China, patients are likely to visit comprehensive and
large hospitals for chronic NCDs. Studies have shown a decline
in the number of elderly patients with chronic NCDs visiting
grassroots hospitals in China (48). Compared with hospitals,
family doctor contract services can optimize the allocation of
medical resources and reduce medical expenses for Chinese
residents, but their spread has seen a slow pace. The present
study can provide evidence for promoting this service, as
indicated by its evident effects in the five aspects.

However, this study has certain limitations. The first limitation
is that the heterogeneity in the meta-analysis increased when the
estimates were aggregated. This heterogeneity may be related to
the differences in study methods, sample size, or regions. This
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heterogeneity may be overestimated when too few or too many
eligible studies are included (49). Second, some effectiveness
indicators were not evaluated in some studies; however, to
perform a comprehensive evaluation, these studies were not
excluded, which is a source of high heterogeneity. Third, to
evaluate the effect using the five aspects, such as the mastery of
health knowledge, the questionnaires might be differently
designed by research institutes, which is also a source of
high heterogeneity.

Prospective

Future studies should focus on the family doctor contract
service in central and western China. Second, evaluation tools for
the effect of family doctor contract services should be unified,
thus reducing the heterogeneity between studies. Finally, studies
should also focus on the obstacles limiting the spread of family
doctor contract services. One primary reason for the bias in this
research report is the differing ability to implement family doctor
services, which stems from the economic gap between eastern
and central China. This highlights the importance of the family
doctor service system in allocating limited medical resources
effectively. Therefore, to promote the implementation of family
doctor future research should include cost—

services, a

benefit analysis.

Conclusion

Family doctor contract services are conducive to spreading
knowledge about chronic NCDs in elderly patients, enhancing
their self-management ability, and improving their physiological
health, quality of life, and satisfaction. This service should be
widely replicated in China.
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