
Shi et al. BMC Health Services Research         (2022) 22:1451  
https://doi.org/10.1186/s12913-022-08835-0

RESEARCH

Simulation of performance evaluation model 
for medical‑elderly care integrated institutions 
based on system dynamics
Yongqiang Shi, Fangfang Fan* and Zhiyong Zhang 

Abstract 

Background:  Based on the Chinese model of medical-elderly care integration, this paper aims to explore the impact 
of different investment levels on the performance of the medical-elderly care integrated institutions.

Methods:  Using the method of system dynamics, this paper establishes the performance evaluation model of 
medical-elderly care integrated institutions, sets the system element input, service level, and policy support as the key 
factors, and uses Vensim PLE software for simulation.

Results:  The three key factors have different degrees of positive impact on the performance of medical-elderly care 
integrated institutions. On the whole, policy support has the most significant impact on the performance of institu-
tions, followed by the level of medical-elderly care integrated services. Institutional input mainly has a great impact on 
the performance of institutions in the early stage. In addition, the model simulation results also show the emergence 
effect: the improvement rate of institutional performance under the comprehensive simulation is higher than the 
sum of the improvement rates under the separate action of single factor.

Conclusion:  Government policies have played an important role in promoting the development of medical-elderly 
care integrated institutions. The service level and resource input can effectively promote the performance of medical-
elderly care integrated institutions. Institutions should formulate development strategies from a systematic perspec-
tive, and pay attention to the integration of "medical" and "elderly care" resources.
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Introduction
According to the results of China’s seventh census in 
2020, China’s population aged 60 and above has exceeded 
264 million, accounting for nearly 1/5 of the total popula-
tion. China is about to enter a moderately aging society. 
At the same time, among China’s huge elderly popula-
tion, the proportion of the elderly suffering from chronic 
diseases has exceeded 3/4 [1]. Traditional elderly care 

institutions only provide a single daily care service, which 
can no longer meet the medical needs of the elderly [2]. 
The phenomenon of "difficult and expensive medical 
treatment" in medical institutions is particularly serious 
among the elderly population. The development of medi-
cal-elderly care integrated institutions has attracted more 
and more attention from all sectors of society [3, 4].

The international community has paid attention to the 
medical needs of the elderly earlier and proposed "inte-
grated elderly care services". In 2012, the World Health 
Organization defined it as "Integrating the investment, 
delivery, management and organization of services 
related to diagnosis, treatment, care, rehabilitation and 
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health promotion" [5]. At present, the relatively mature 
models that combine medical care and elderly care to 
provide services include the PACE model in the United 
States [6–8], the integrated care model in the United 
Kingdom [9, 10], and the PRISMA model in Canada [11, 
12]. These models provide medical and health services 
to the elderly in different ways, focusing on the clinical 
effect of the medical team on the elderly in the nurs-
ing home [13]. Although the elderly care model in some 
developed countries has been improved and perfected, 
it may still face the risk of "acclimatization" in China 
[14]. Therefore, in 2005, China first introduced the con-
cept of "Integration of medical care and elderly care, 
continuous care". Starting from the diversified needs of 
the elderly, through the organic integration of elderly 
care and medical resources, provide the elderly with a 
series of more comprehensive services in addition to 
basic daily life care, such as medical treatment, rehabili-
tation, health education, etc. [15]. The medical-elderly 
care integrated services in China pay more attention to 
the integration of medical and elderly care resources. At 
present, it is mainly developed into three modes: setting 
up elderly care in medical institutions, setting up medi-
cal services in elderly care institutions, and cooperation 
between medical and elderly care institutions. Setting up 
elderly care in medical institutions means adding elderly 
care services in medical institutions. Medical institu-
tions can provide professional long-term care services for 
the elderly and can make full use of medical resources. 
Setting up medical services in elderly care institutions 
means that the elderly care institutions can provide basic 
medical services by configuring medical offices, nurs-
ing stations, and outpatient departments. In addition to 
providing basic elderly care services, this mode can also 
enhance the ability of medical security and meet the 
needs of the elderly for disease treatment and rehabilita-
tion care. The third type is cooperation between medical 
and elderly care institutions, that is, elderly care institu-
tions and medical institutions jointly provide services 
by signing contract. The medical institutions include the 
elderly in health management and provide convenience 
for the elderly to seek medical treatment. Doctors can 
also visit elderly care institutions regularly [16]. In China, 
the model of medical and elderly care cooperation is the 
most common. It can enable elderly care institutions and 
medical institutions to form a two-way care model of 
benign interaction, make full use of the resources of med-
ical institutions and elderly care institutions, and comple-
ment each other’s advantages. In this paper, the analysis 
of the performance of medical-elderly care integrated 
institutions is also mainly based on this model.

In 2013, the State Council of the People’s Republic of 
China officially clarified the development concept of 

"Integration of medical care and elderly care". Since 
then, the medical-elderly care integrated institutions 
have entered a stage of rapid development. By the end 
of 2020, more than 90% percent of elderly care institu-
tions in China can provide different forms of medical ser-
vices for the elderly. The medical-elderly care integrated 
institutions play an important role in integrating medi-
cal and elderly care resources, improving the happiness 
and satisfaction of the elderly, and helping the develop-
ment of healthy aging. However, due to China’s basic 
national conditions of "Getting old before getting rich" 
and the late start of the elderly care industry, there are 
many problems such as the separation of medical and 
elderly care and the imperfect evaluation system of ser-
vices in the medical-elderly care integrated institutions 
[17, 18], which makes it difficult to ensure the quality 
of elderly care services. The results of the performance 
evaluation of the medical-elderly care integrated insti-
tutions are directly related to the quality of elderly care 
services and the development of elderly care institutions 
in China [19, 20].In this context, this paper uses the sys-
tem dynamics(SD) method to analyze the performance 
of medical-elderly care integrated institutions, and quan-
titatively explores the impact of changes in key factors 
such as institutional resource input and policy support 
on the performance of the institutions, to enrich the con-
notation and research methods of service performance 
evaluation of Chinese medical-elderly care integrated 
institutions, provide a reference for the formulation 
of government policies, and provide directions for the 
transformation of traditional elderly care institutions to 
the mode of medical-elderly care integration.

Methods
Applicability analysis of SD model
SD is a science that combines system management sci-
ence with computer simulation and has feedback struc-
ture and dynamic reflection. It can simplify the actual 
operating conditions of the research object and pro-
vide operable information to decision-makers concisely. 
Generally, the application of SD requires the system 
to have certain characteristics and conditions, such as 
clear boundary, dynamic law, and predictability [21]. In 
the performance evaluation system of medical-elderly 
care integrated institutions, there is a close relationship 
between the influencing factors and the institutional per-
formance, and the system boundary is clear. The changes 
of some factors may dynamically affect the performance 
of the institutions. In addition, through the collection of 
extensive literature, it is found that the academic circles 
have very mature experience in the research of institu-
tional performance using SD. Bianchi et al. found that SD 
can help decision-makers explore how to rapidly improve 
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efficiency and improve results under existing constraints 
by analyzing three department performance manage-
ment cases. This conclusion shows that SD can play a 
positive role in improving department performance 
[22]. Later, Mudhafar and colleagues identified key fac-
tors of employee performance and built an SD model of 
employee performance, which proves that SD has a good 
effect in evaluating the impact of different improvement 
measures on employee performance [23]. Some scholars 
also use the SD method to develop performance man-
agement models to provide managers with visual action 
feedback [24, 25]. At the same time, the SD method 
also has incomparable advantages in assisting manag-
ers to make decisions. Policy decisions are abstract and 
complex, and the system dynamics method can provide 
an accessible basis for policy-making from the endog-
enous perspective of model simulation [26]. Yuan et  al. 
found that the SD method can dynamically integrate all 
basic activities in the system by analyzing the benefits of 
building demolition in Shenzhen, China, and help deci-
sion-makers understand which measures can increase 
net income [27]. Xiong and colleagues designed a sys-
tem dynamics feedback loop for project cooperation, and 
the results show that the satisfaction adjustment model 
based on system dynamics can well improve the overall 
performance of the project [28]. Therefore, this paper 
believes that the SD method is applicable to the study of 
the relationship between influencing factors and the per-
formance of medical-elderly care integrated institutions.

Factors influencing the performance of medical‑elderly 
care integrated institutions
The performance of medical-elderly care integrated 
institutions is the product of the comprehensive action 
of many factors. At present, there is no unified standard 

for it in China. By sorting out the existing literature, it is 
found that the performance of medical-elderly care inte-
grated institutions is mainly concentrated in three endog-
enous variables: Institutional input, Service output, and 
Service effect, and one exogenous variable: Policy sup-
port. Table 1 lists the 13 performance evaluation indica-
tors of medical-elderly care integrated institutions most 
concerned by the academic community since 2011. These 
researches provide a necessary foundation for further in-
depth analysis of the performance of medical-elderly care 
integrated institutions.

Subsystem analysis
Taking the institutional performance as the break-
through, and according to the correlation and subordi-
nation between indicators, the indicators are combined 
to form a multi-level performance evaluation system 
of medical-elderly care integrated institutions, which 
includes three subsystems: Institutional input, Service 
output, and Institutional satisfaction.

A.	Institutional input subsystem, which is the basis of 
institutional operation. In the institutional perfor-
mance evaluation system, institutional investment 
mainly includes human investment, facility and 
equipment investment, information system resource 
investment, and capital investment.

B.	 Service output subsystem, which mainly measures 
the service level, including service quality, service 
content, and service sustainability. The services of 
medical-elderly care integration provided by insti-
tutions to the elderly are mainly transformed from 
institutional input.

C.	Institutional satisfaction subsystem, which can be 
directly reflected by the satisfaction of the relevant 

Table 1  Factors influencing the performance of medical-elderly care integrated institutions

Primary index Secondary index Supporting literature

Institutional input Information system resource investment  [16, 20, 29–32]

Human investment  [18, 20, 29, 31–43]

Facility and equipment investment  [18, 20, 29, 31–33, 35–39, 41–43]

Capital investment  [20, 32, 36–39, 42, 44, 45]

Service output Service sustainability  [38, 46, 47]

Service efficiency  [37, 38]

Service content  [18, 20, 30, 32, 34, 35, 39–42, 46]

Service equity  [37, 38, 46]

Service capability  [16, 18, 20, 29, 30, 33, 34, 36, 39–41, 44, 45]

Service quality  [18, 20, 31, 32, 37]

Service effect Satisfaction of the relevant personnel  [18, 20, 31, 32, 38, 40, 41, 44–46]

Social recognition of institutions  [18, 20, 29, 32, 35, 42]

Exogenous variable Policy support  [16, 31–33, 45, 48, 49]
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personnel of the institutions, or indirectly reflected 
by the social image of the institutions, and the satis-
faction of the relevant personnel includes the satis-
faction of staff, the elderly and their families. Table 2 
reflects the boundaries and variables of the three 
subsystems.

The more institutional investment, the higher the ser-
vices level of medical-elderly care integration that insti-
tutions can provide, and the more satisfaction of the 
elderly, which is finally reflected in the improvement of 
institutional performance. Under the condition of a sta-
ble development environment of national medical-elderly 
care integration, the higher the performance means the 

higher the profitability of the institutions, which deter-
mines the next round of investment scale. The causality 
diagram of performance evaluation of medical-elderly 
care integrated institutions is constructed (Fig. 1).

Determination of key factors
The factors that have the most direct impact on institu-
tional performance are identified as key factors. Firstly, 
these factors have more connections with other variables 
and can be used as representatives of other variables in 
the subsystem. Secondly, key factors have the most direct 
impact on system performance.

Element input, which is the cornerstone of institu-
tional development and providing medical-elderly care 

Table 2  Subsystem and its variables

Subsystem Main variables

Institutional input Information system resource investment, Facility and equipment investment, Capital investment, Institutional profit and social 
capital investment, Local financial subsidies, Financial state of the institution, Medical staff, Administrative staff, Proportion of 
people holding professional certificates, Proportion of people receiving professional training

Service output Service content, Service quality, Service capability, Service sustainability, Operation management, Cooperation mechanism of 
medical and elderly care institutions, Turnover of service staff, Rounds of visits of cooperative medical institutions, Rehabilita-
tion nursing, Health monitoring, Diagnosis and treatment of basic diseases, Long-range medical treatment

Institutional satisfaction Elderly satisfaction, Family and guardian Satisfaction, Institutional employee Satisfaction, Public satisfaction, Institutional 
image, Service complaints, Institutional social recognition

Fig. 1  Causality diagram of performance evaluation system



Page 5 of 13Shi et al. BMC Health Services Research         (2022) 22:1451 	

integrated services for the elderly, has a far-reaching 
impact on other variables of the system. Element input 
includes human input and material input.

Service level, which has the most direct relationship 
with the satisfaction of the elderly in institutions. Service 
level includes service quality and the content of com-
bined medical and elderly services.

Policy support, which is the guarantee of the external 
environment for the development of institutions, usually 
plays an irreplaceable role in the supply of service talents, 
government subsidies to institutions, and the quality 
norms of services [50].

Construction of SD flow diagram
Based on the causality diagram and the feedback between 
various factors, this paper introduces 2 stock variables, 33 
auxiliary variables, and 17 constant variables to construct 
the dynamic flow chart of the performance evaluation 
system of medical-elderly care integrated institutions, as 
shown in Fig. 2.

Equation construction and parameter setting
For SD equation design and variable assignment, compre-
hensive estimation, literature review, and experimental 

adjustment are adopted. The SD equations were devel-
oped by drawing on the views of Wang LJ, Zhang LW, 
and Zhu L, et  al. and combined with the actual situa-
tion of this study. For variables that are difficult to deter-
mine, the optimal value is sought by constantly adjusting 
parameters during model operation. Because the vari-
able units in the model are not unified, this paper makes 
it dimensionless, and the value range is [0,1] [51]. The 
model equations and their explanations are shown in 
Table 3.

Result
Model validity test
Model validity means that the model can accurately rep-
resent the actual system, and all simulation models need 
to be tested for validity. There are many ways to test the 
SD model, but due to the complexity of the research 
problem, the model cannot be connected with the real 
data. Therefore, the verification of the model focuses on 
whether the model is consistent with the actual trend, in 
other words, whether the model can produce "reason-
able" results.

A. 	System boundary inspection

Fig. 2  Dynamic flow chart of performance evaluation system
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One of the keys to the feasibility of the SD model is 
whether the model has a clear system boundary. The 
variables and time span in the model will affect the sys-
tem boundary. Therefore, it is necessary to test the sys-
tem boundary of the important conceptual variables in 
the model. The research object of this paper is the per-
formance of medical-elderly care integrated institutions. 
The variables used in the model come from the existing 
research results. All the variables are core variables. The 
variables with less impact on the system are discarded, 
and the equations and loop settings are systematically 
revised after consulting experts in relevant fields. There-
fore, the SD model established in this paper is effective.

B.	 Fitting test

The development trend of China’s medical-elderly care 
integration model has not changed much in the short 
term, and the institutions can form a good cooperation 
mechanism after a certain running-in period. Therefore, 
the simulation cycle is set to 10 years (120 months). The 
model is tested by using Vensim PLE software to verify 
whether the behavior and trend of each variable can 
show the actual development trend and law of the per-
formance of medical-elderly care integrated institu-
tions. As can be seen from Fig. 3, in the first two years, 
the performance increment of the institutions (referring 
to the performance level of the current month, while the 
institutional performance is the cumulative value of the 
performance increment) remained basically unchanged. 
After the running-in of elderly care institutions and 

Table 3  Design and explanation of the SD equation

Equation design Explanation

(1) Institutional performance = INTEG (Institutional input + Service out-
put + Institutional satisfaction)

Institutional performance consists of Institutional input, Service output, and 
Institutional satisfaction. The initial value is set to 1

(2) Institutional input = 0.1* Information system resource invest-
ment + 0.5* Element input + 0.2* Capital investment

The weights of the three components of Institutional input are slightly 
different in the literature. This paper takes the average value of the research 
results of various scholars

(3) Human Investment = Administrative staff + (Medical staff + Elderly 
care workers)* Service personnel professionalism

The professional degree of service personnel who directly serve the elderly 
has a great impact on the level of human resources in institutions

(4) Institutional operating investment = STEP(0.1* Institutional profitabil-
ity, 36) + 0.5

The initial operating investment of the institution is 0.5, and 10% of the 
institutional profit begin to be the main investment after three years

(5) Local financial subsidies = Policy support *PULSE TRAIN(12,1,12,120) Government subsidies to institutions have a time interval, generally once 
a year

(6) Information system resources = (0.3* Information sharing sys-
tem + 0.3* Health monitoring equipment)* Internet usage level

The Internet usage level has a positive impact on the use of institutional 
hardware and software

(7) Service output = (Service capability + Service level + Service sustain-
ability)* Input conversion rate

Considering the depreciation and the turnover, the resource input of the 
institution cannot be fully transformed into the output of the institution

(8) Input conversion rate = 0.8 It is assumed that 80% of institutional input can be transformed into institu-
tional service output

(9) Service capability = Service content * Service quality Service capability is affected by service content and service quality

(10) Service quality = SMOOTH(Policy support,60,0.1)* Maturity of 
medical-elderly care integrated institutions

The role of quality norms is not achieved overnight. It is assumed that the 
60th month after the release of the policy can fully play the role of quality 
assurance

(11) Service sustainability = (Institutional social recognition + Financial 
Status of the Institution)/ Turnover rate of service staff

The social recognition and financial status of institutions have a positive 
impact on service sustainability, while the turnover rate has a negative 
impact

(12) Institutional satisfaction = 0.35* Social recognition of institu-
tions + 0.65* Satisfaction of the relevant personnel

The weight setting method is the same as the Institutional input

(13) Elderly satisfaction = Service level / Service complaint rate Elderly satisfaction is positively correlated with service level and negatively 
correlated with service complaint rate

(14) Service complaint rate = 1/ Service quality The service complaint rate is negatively correlated with service quality

(15) Family and guardian satisfaction = DELAY1(Elderly satisfaction,2) The evaluation of the institution by the family members directly comes 
from the elderly, but there is a time difference. The satisfaction of the elderly 
will affect the family members after two months

(16) Internet usage level = Internet usage level table(Time) The change of Internet usage level over time is nonlinear, so the model 
uses a table function

(17) Internet usage level table = [(0,0.7)- (130,0.8)],(0,0.7),(10,0.73),(20,0.76), 
(30,0.773),(40,0.781),(50,0.785), (60,0.788),(70,0.789),(80,0.79), (90,0.791),(10
0,0.792),(110,0.793), (120,0.794)

From LJ [52]: Prediction of Internet penetration in China based on innova-
tion diffusion theory
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medical institutions, the cooperation mechanism was 
gradually improved. From the third year, the perfor-
mance increment of the institution began to increase 
rapidly, and after eight years, the performance increment 
tended to the level, indicating that the institution entered 
a stable operation state, which is in line with the per-
formance changing trend in reality. Figure 3 also proves 
from another point of view that the system has been able 
to operate stably in 120 months, and the simulation time 
of 10 years set is reasonable.

	III.	 Extreme condition test

Take the performance level that can be achieved under 
the current technical conditions, investment capacity, 
and policy environment of the medical-elderly care inte-
grated institutions as the baseline scenario. Put the key 
factors under the extreme conditions, that is, the value of 
relevant variables is set to 10% of the baseline scenario, 
and the results are shown in Fig. 4. Under extreme condi-
tions, the performance improvement of the institution is 
very slow, and the performance level is always far lower 
than the baseline scenario, indicating that under the con-
dition of lack of resource investment, the institutions can 
only rely on the original facilities to provide basic elderly 
care services, and cannot carry out the medical-elderly 
care integrated services. At this time the institution can-
not obtain good benefits, which proves that the simula-
tion results are in line with reality and that the equation 
setting in the model is feasible.

Performance simulation under the baseline scenario
Under the baseline scenario, institutional performance 
and its increment are shown in Fig.  5. To reflect the 
changing trend of the curve clearly, this paper places 
institutional performance and performance increment 
in two coordinate systems. In Fig. 5, the change range 
of institutional performance level is [0,60], and the 
change range of performance increment is [0,6].

From the simulation results, it can be seen that the per-
formance of medical-elderly care integrated institutions 
shows an upward trend, and the growth rate of institu-
tional performance first increases and then stabilizes. On 
the one hand, as the input resources are gradually trans-
formed into the output, the service quality and service abil-
ity of the institutions are improved, and the growth rate of 
institutional performance in the early stage is accelerating. 
On the other hand, the government’s capital investment, 
quality supervision, and talent training have gradually 
played a role in promoting the development of institutions. 
In the latter stage, the incremental value of performance 
has gradually stabilizes at about 5.5, so the growth rate of 
institutional performance also tends to be stable.

Single‑factor sensitivity analysis
Analyze the changes in institutional performance under 
the change of three key factors: element input, service 
level and policy support. Therefore, the model simu-
lates the following three scenarios based on the base-
line scenario.

Fig. 3  Performance increment of medical-elderly care integrated institutions
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A.	Simulate the changes of institutional performance 
when the system input increases, and increase the 
"Element input" variables to 20%, 40%, and 60% 
respectively on the basis of the baseline scenario to 
obtain E1, E2, and E3. See Fig. 6 (1) for the sensitivity 
analysis of element input.

B.	 Simulate the change of institutional performance 
when increasing the content of services and improv-
ing the service quality. Increase the "Service level" 
variable to 20%, 40%, and 60% respectively based on 
the baseline scenario to obtain S1, S2, and S3. See 
Fig. 6(2) for the sensitivity analysis of service level.

Fig. 4  Institutional performance under the baseline scenario and extreme conditions

Fig. 5  Institutional performance and performance increment under the baseline scenario
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C.	Simulate the change of institutional performance 
when the government increases its support for medi-
cal-elderly care integrated institutions, and increases 
the "Policy support" variable to 20%, 40%, and 60% 
based on the baseline scenario to obtain P1, P2, and 
P3 respectively. The sensitivity analysis of policy sup-
port is shown in Fig. 6(3).

From Fig. 6, it can be seen that policy support has the 
greatest impact on the performance of medical-elderly 
care integrated institutions, followed by service level, 
and the impact of institutional human and material 
resources input on institutional performance is rela-
tively small. In order to more intuitively compare the 
influence of three key factors on institutional perfor-
mance, this paper express the influence of key factors 

on institutional performance as "Institutional perfor-
mance improvement rate", and the formula is:

The improvement rate of the three key factors on insti-
tutional performance is shown in Fig. 7. It can be found 
that in the first two years, the improvement rate of ele-
ment input and service level increased rapidly, and then 

(1)

{

E− Improvement rate =
E3− Baseline scenario

Baseline scenario

(2)

{

S− Improvement rate =
S3− Baseline scenario

Baseline scenario

(3)

P− Improvement rate =
P3− Baseline scenario

Baseline scenario

Fig. 6  (1) Element input sensitivity analysis. (2) Service level sensitivity analysis. (3) Policy support sensitivity analysis
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the two have different trends: the impact of element 
input on institutional performance increased rapidly in 
the early stage and then decreased gradually, while the 
impact of service level maintained a steady increase. 
Compared with the first two, the influence of policy sup-
port on institutional performance varies greatly in differ-
ent periods. In the first three years, policy support has 
little impact on institutional performance, but later its 
influence increased rapidly until the tenth year. It can be 
found that although the government’s support has been 
relatively slow to promote the development of medical-
elderly care integrated institutions, it can gradually play a 
huge role over time.

Multi‑factor comprehensive simulation analysis
Increase the values of the three key factors to 160% of the 
baseline scenario at the same time for multi-factor com-
prehensive simulation. This paper compare the sum of 
the improvement rate of single-factor with the improve-
ment rates of comprehensive simulation. The results are 
shown in Fig. 8, which shows the emergent effect of the 
system, that is, the whole is greater than the sum of parts. 
From the third year of operation of the institution, the 
improvement rate on the institutional performance of the 
comprehensive simulation has always been greater than the 
sum of the improvement rate of the individual effects, and 
the gap between the two is increasing. In the 120th month, 
the sum of the improvement rate on the institutional perfor-
mance of the individual effects is 108%, while the improve-
ment rate of the comprehensive simulation is reaches 145%.

Discussion
This paper constructs the performance evaluation SD 
model of medical-elderly care integrated institutions 
from three subsystems: System input, Service output, 
and Institutional satisfaction. The validity test results 
show that the model can well reflect the actual impact 
of key factors on institutional performance. The simula-
tion results of the model show that the policy support 
level has the most significant impact on the performance 
of medical-elderly care integrated institutions. Govern-
ment financial support, the supervision of institutional 
service quality, and the formulation of service standards, 
as well as increasing the training of professional elderly 
care service personnel, can significantly improve the 
service level of institutions and promote the develop-
ment of institutions. The quality and diversity of medi-
cal-elderly care integrated services have the most direct 
impact on the satisfaction of the elderly. Improving the 
service quality and improving the personalized service 
level can make the elderly get a more comfortable old age 
life. The investment of institutional facilities and human 
resources are the foundation of institutional develop-
ment, and the investment level of institutions has played 
an important role in the early stage of development. In 
addition, it should be noted that the internal investment 
level and service level of institutions are closely related 
to the policy support in the external environment. The 
impact of the comprehensive change of the key factors on 
the institutional performance is higher than the sum of 
the impact of the individual change of the factors, which 

Fig. 7  Improvement rate of three key factors on the institutional performance
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indicates that the system has emergence attributes that 
cannot be explained by a single element [53].

SD is relatively mature in the research of institutional 
performance. This paper applies the SD method to the 
performance evaluation of medical-elderly care inte-
grated institutions under the background of the Chi-
nese model of medical-elderly care integration and 
explores the impact of key factors on the institutional 
performance by changing some parameter values. The 
model can be used to simplify the operating of the sys-
tem and can be used as a reference for researchers in the 
real world [54]. It is worth noting that the simulation 
results of the SD model in this study are not predictions, 
but explore the potential role of institutional resource 
investment, service level, and government policy sup-
port on the changing trend of institutional performance 
and the development of medical-elderly care integrated 
institutions.

In addition, there are still several limitations to this 
paper. First of all, the application level of the Internet has 
been steadily improved in China, and perhaps the Inter-
net penetration rate may reach 80% in a few years [52]. 
In the elderly care service industry, will the development 
of the Internet and the application of intelligent technol-
ogy replace the work of some nursing staff [55], provide 
more diversified and personalized services, and reduce 
the demand for nurses staff [8]? In this context, should 
science and technology investment be included in the 
system and reduce the proportion of human investment? 
Secondly, the requirement of normalizing of COVID-19 

epidemic prevention and control has forced people to 
change their lifestyles. More seriously, COVID-19 has a 
higher mortality rate for the elderly, especially the elderly 
with underlying diseases [56, 57]. For safety reasons, 
should the performance evaluation system of medical-
elderly care integrated institutions take the epidemic pre-
vention and control level into account? Finally, as the 
simplification of the real world, the model constructed in 
this paper will inevitably have incomplete and incorrect 
problems [58]. As mentioned earlier, the model is not 
tested with the data of empirical research results, so this 
will prompt us to carry out data collection and obser-
vation work in the future, so as to make more in-depth 
research and demonstration on the subject of this paper.

Conclusion
Based on the above analysis, this paper believes that the 
strong support given by the Chinese government [59] 
has provided rich soil for the development of medi-
cal-elderly care integrated institutions, resulting in a 
sharp increase in the number of institutions in recent 
years. However, fundamentally, integrating the ser-
vice resources of "medical care" and "elderly care" and 
providing more diversified integrated services to the 
elderly are the decisive factor for the good develop-
ment of medical-elderly care integrated institutions. In 
the process of transformation, traditional elderly care 
institutions should pay attention to the system per-
spective. The institutional strategic planning should 
be combined with the national policy line, the level of 

Fig. 8  Comparison of improvement rate of single-factor and multi-factor simulation
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institutional resource investment, the operation status 
of the institution, the demand characteristics of the 
elderly, and other factors, in order to make the best 
use of existing resources to improve the level of medi-
cal and elderly care integrated services. Policy support 
also plays an indispensable role in the development of 
medical-elderly care integrated institutions. In the pro-
cess of promoting the mode of medical-elderly care 
integration, the government should actively perfect 
the talent training mechanism and improve the overall 
service level of the elderly care industry. At the same 
time, it should attract the participation of social capital 
to expand the investment of institutional resources and 
lay a more solid foundation for the long-term develop-
ment of medical-elderly care integrated institutions.
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