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Abstract

behavior in Shanghai.

area of residence.

3 underwent surgery.

Background: To better understand the distribution and consumption patterns of resources in different ethnic
groups and at different levels of economic development, this paper chose to describe the healthcare seeking

Methods: The data are from the Sixth Health Service Survey of Shanghai, which encompasses 23,198 permanent
residents. Descriptive analyses were conducted to estimate the number of patients who reported health-related

symptoms and healthcare-seeking behaviors per 1,000 residents. Logistic regression analyses were conducted to
examine differences in reporting health-related symptoms and healthcare-seeking behaviors by age, gender and

Results: This paper have mapped the ecology of healthcare in Shanghai in 2018. Of 1000 individuals considered
during a 1-month period, 444 reported sickness, 433 received treatment, 288 went to medical institutions, 195 went
to primary medical institutions, 86 took a self-healing approach, 26 received TCM services, 7 were hospitalized, and

Conclusions: Age is a risk factor leading to disease, medical treatment, self-medication, medical institution visits,
TCM service, hospitalization and surgery. But age is a protective factor in the use of primary health care services. By
gender, the number of people receiving medical services was similar, but women were statistically more likely to
have surgery. As the income level increased, the number of patients and people receiving medical services showed
a decreasing trend. Compared with the local population, the probability of non-local people visiting medical
institutions was lower and statistically significant. Compared with the people who had health insurance, fewer
uninsured people reported sickness and utilized healthcare services.
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Background

The theory of “the ecology of medical care” was first
proposed by White in 1961 [1], providing a framework
for understanding patterns of health-related symptoms
experienced in specific populations of interest, as well as
individual’s choices in seeking medical care, [2] in which
the number of people among the total population who
had utilized medical services in a given period of time is
calculated. During the past decades, the theory of “the
ecology of medical care” is popular in academic circles

* Correspondence: liluo@fudan.edu.cn
Collaborative Innovation Center of Health Risks Governance, School of Public
Health, Fudan University, Shanghai 200433, China

K BMC

worldwide. Many countries and regions, such as Austria [3],
Japan [4], USA [5], Hong Kong [6], and Beijing [7], have
conducted surveys and applied this theory to describe local
ecology of medical care. Furthermore, the analysis frame-
work has been extensively applied to medical services for a
certain group of patients, such as pediatric care [8], asthma
patient care [9], and mental health care [10].

The past decade has seen a new round of medical reform
in China, during which many new policies have emerged
that may affect people’s medical behavior [11-13]. As the
economic center of China, Shanghai has made remarkable
achievements in China’s medical reform process in the
past decade [14]. Several reports assessed the progress
of Shanghai’s medical care systems, in the wake of rapid
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economic growth, significantly increased life expect-
ancy, massively decreased infant mortality rate, greatly
improved accessibility of medical resources [15]. How-
ever some reports also indicated that there are several
undesirable features in Shanghai’s health outcome, such
as waste of medical resources, inequities in access to
health care [16], different health status across regions
of different socioeconomic standings [17]. However,
there is no research describing the framework of
utilization of medical resources in Shanghai. This con-
ceptual framework can help understanding ecological
relationship and guide assessments of the adequacy,
efficiency and appropriateness of the existing health
care resources [18, 19].

In the previous studies of China’s health ecosystem,
there was a study on Beijing’s health ecosystem [7]. In
this research, on average per 1,000 adults, 295 had at
least one symptom, 217 considered seeking medical care,
173 consulted a physician, 127 visited a hospital-based
outpatient clinic, 43 visited a primary care physician,
and 15 were hospitalized. However, there is no research
on the health ecosystem in other cities of the Chinese
mainland. However, there is no research on the health
ecosystem in Shanghai. To better understand the distri-
bution and consumption patterns of resources in differ-
ent ethnic groups and at different levels of economic
development, this paper chose to describe the healthcare
seeking behavior and utilization of health services in
Shanghai in comparison with other countries.

Methods

Data acquisition and study population

The data of Shanghai residents in this study are from
the Sixth Health Service Survey of Shanghai in 2018.
The National Health Service Survey began in 1993 and
is conducted every five years. The main purpose of the
National Health Service Survey was to evaluate the per-
formance of health reform and development in the last
five years. Thus, the National Health Service Survey will
provide basic information for the implementation and
evaluation of the new round of deepening reform of the
medical and health system and provide the basis for the
formulation of medium- and long-term plans and major
action plans for health undertakings.

Multistage stratified cluster random sampling was
used in the health service survey of Shanghai. According
to this sampling principle, all 16 districts of Shanghai
were participated in the survey. 5 streets will be drawn
from each district, 2 neighborhood committees will be
drawn from each street, and 60 households will be
drawn from each neighborhood committee. A total of
600 households will be drawn from each district. Con-
sidering that the Pudong New District accounts for a
high proportion of the population in Shanghai, in actual
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practice 1,200 households will be selected from the
Pudong New District. Finally, A total of 23,198 perman-
ent residents in the survey households were interviewed
one-on-one by trained and qualified investigators. The
on-site investigation work was mainly undertaken by the
medical staff of the community health service centers,
with investigators and investigation instructors. The in-
vestigator was responsible for the household survey, and
the survey instructor was responsible for the organization,
guidance, inspection and acceptance of the survey.

This survey was retrospective: the questions about
illness and outpatient treatments were asked in reference
to the previous 2weeks. Hospitalization and surgery
information was obtained from institutions for the previ-
ous year.

Variable definitions

Based on the ecology model proposed by White, this
paper estimated the proportion of the population in
Shanghai who utilized medical services in 2018. The
analysis was extended to different settings. To describe
the ecology of healthcare, this paper used variables com-
puted from the Sixth Health Service Survey of Shanghai
in 2018 and estimated the number of residents per 1000
who, in an average month, received healthcare in each of
8 types of settings: (1) reported illnesses; (2) received
treatment; (3) visited a physician in a medical institution
(4) visited a physician in a primary medical institution;
(5) took a self-healing approach; (6) received Traditional
Chinese Medicine (TCM) treatment [20, 21]; (7) had a
hospital stay; or (8) had surgery. There are four condi-
tions to judge whether a respondent report illnesses.
First, the respondent went to a medical institution for
treatment due to illness or injury; Second, he/she
consulted a doctor through the Internet because of dis-
comfort; Third, he/she took self-treatment for the illness
or injury; Fourth, he/she was suspended from work,
school or bed rest for one day or more due to physical
discomfort. One of the above four conditions is consid-
ered to report illness. To receive treatment means to go
to a medical institution for medical treatment or self-
treatment due to illness or injury, such as medication or
physiotherapy. According to the level of medical institu-
tions visited, medical institutions can be classified into
primary medical institutions, regional medical institu-
tions and tertiary medical institutions. Thus, a visit to
physician in a primary medical institution refers to a
patient’s choice of a primary health care facility for insti-
tutional treatment. According to the types of services,
among the patients receiving medical services, if there
are any items served by TCM in the treatment services,
the patients will be classified as having received TCM
services. As a whole, we can divide healthy ecosystems
into three categories. The first category is the subjective
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health feedback of the population, that is, the indicators
of reported illness. The second category is the use of
outpatient services, mainly including self-treatment,
grass-roots treatment, hospital treatment, traditional
Chinese medicine treatment and so on. The third cat-
egory is the utilization of inpatient services, mainly
including hospitalization and surgery.

Predictor variables in multivariable analyses were
taken from the Sixth Health Service Survey of Shanghai
in 2018. This paper evaluated the following for inclusion
as independent variables in multivariable analyses. (1)
Age. There were 5 age groups: 0—17 years, 18—39 years,
40—64 years, 65—79 years and over 80 years. (2) Gender.
(3) Economic status. Family income was divided into 5
categories: annual household income < 100,000 RMB,
100,000-300,000 RMB, 300,000-500,000 RMB, > 500,
000 RMB). (4) Census register. There were two groups:
One group consisted of registered residents of the popula-
tion of Shanghai, and the other group consisted of non-
registered residents of Shanghai. (5) Health insurance.
There were two groups: One group had health insurance,
and the other group did not have health insurance.

Statistical analysis

Descriptive analyses were conducted to estimate the
number of patients who reported health-related symp-
toms and healthcare-seeking behaviors per 1,000 resi-
dents in Shanghai. In addition, subgroup analyses were
conducted by age, gender, economic status, census regis-
ter and health insurance. Most health ecosystems are
currently described on a monthly basis. To make the
health ecosystem of Shanghai comparable with other
places, this paper converted the disease prevalence and
other indicators into monthly units according to the
disease type of the respondents in Shanghai. Chronic
diseases were considered both as those starting before
the two-week period with symptoms continuing
throughout this time frame and those with onset occur-
ring during the considered two-week span and with
symptoms lasting throughout this time frame. Further-
more, it was assumed that the annual hospitalization rate
and annual surgery operation rate were evenly distrib-
uted in time within the year, and the indexes of
hospitalization rate and surgery operation rate were con-
verted into monthly units.

Logistic regression analyses were conducted to
examine differences in reported health-related symptoms
and healthcare-seeking behaviors by age, gender and
area of residence. Outcome variables in this paper are
including, (1) reported illnesses; (2) received treatment;
(3) visited a physician in a medical institution (4) visited
a physician in a primary medical institution; (5) took a
self-healing approach; (6) received TCM treatment21-22;
(7) had a hospital stay; or (8) had surgery. All outcome
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variables are dichotomous variables. Independent vari-
ables in multivariable analyses are including age, gender,
economic status, census register, and health insurance.
For each outcome variable, a logistic regression model
logistic regression model was established to explain the
influence of age, gender, income and other factors on
each health outcome, and the difference of influence of
various factors on different health outcomes was com-
pared and analyzed. In addition, SAS 9.4 for Windows
was used for data analysis in the study. The estimated
numbers of those who experienced any health problem
and/or used each kind of medical care per 1,000 people
in two weeks was determined with a 95% confidence
interval.

Results

A total of 23,198 Shanghai residents participated in the
Health Service Survey, 2018. According to the survey
results, which considered the two week span prior to the
survey, for every 1000 Shanghai residents, 422 people
reported being sick, 411 received treatment, 274 went to
medical institutions, 185 went to a primary medical in-
stitution, 82 took a self-healing approach, and 25 re-
ceived TCM services. In the past year, of 1000 Shanghai
residents, 82 people were hospitalized and 37 underwent
surgery. Table 1 shows biweekly and yearly prevalence
estimates for different forms of health services use strati-
fied by age, gender, register and income to illustrate the
corresponding effects of sociodemographics on care-
utilization patterns. Table 2 shows the sample size for
health-related symptom and healthcare seeking behav-
iors by demographic characteristics in Shanghai. Table 3
displays the adjusted odds ratios (ORs) of receiving care
in each setting.

Considering the disease type of the patients at the end
of two weeks, patients with disease happened within the
considered two-week period accounted for 8% of the
total patients, patients with acute disease starting before
the considered two-week period with symptoms con-
tinuing over the survey time frame accounted for 2%,
and patients with chronic disease starting before the
considered two-week period with symptoms continuing
throughout survey time frame accounted for 90%.

Suppose that patients whose onset started two weeks
ago and lasted for the last two weeks and whose chronic
illness lasted for the last two weeks were still affected for
a duration of one month. The incidence of new onset
patients was stable over a period of time; that is, the
monthly incidence was twice as high as the two-week in-
cidence. Based on the above hypothesis, the number of
cases in occurring in the studied two-week span was
converted into the number of cases occurring in one
month according to the type of patients. In addition, as-
suming that the hospitalization rate and operation rate
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Table 2 Sample sizefor health-related symptom and healthcare seeking behaviors by demographic characteristics in Shanghai

Report Take Visit a medical Visit a primary Self-healing TCM Hospital Surgery
illness treatment institution medical institution stay

Age

0-17 199 194 129 74 7 39 10
n=1971

18-39 455 434 280 158 43 202 114
n=4390

40-64 3671 3564 2273 1444 751 210 584 312
n=38838

65-79 4283 4189 2882 2131 720 243 813 340
n = 6400

>=80 1187 1154 796 606 201 70 269 55
n=1599
Sex

Male 4561 4437 2928 1965 865 198 853 355
n=11032

Female 5234 5098 3432 2321 1039 375 1054 476
n=12166
Income

< 100000 5877 5730 3845 2763 121 320 1126 462
n=11437

100000-300000 3611 3512 2328 1425 731 236 71 337
n=10493

300000-500000 247 234 147 41 13 54 25
n=983

> 500000 60 59 40 1 4 16 7
n=285
Register

In Shanghai 8970 8734 5873 4025 1689 521 1713 731
n=20281

Out Shanghai 825 801 467 261 215 52 194 100
n=2917
Insurance

Yes 9656 9401 6270 4236 1870 568 1873 816
n=22716

No 139 134 90 34 5 34 15
n=482
are uniformly distributed in a vyear, the annual out health ecosystem research. However, there are few

hospitalization rate and surgery rate can be converted
into a monthly hospitalization rate and a monthly oper-
ation rate.

As a result, of 1000 individuals considered during a 1-
month period, 444 reported being sick, 433 received
treatment, 288 people went to medical institutions, 195
people went to primary medical institutions, 86 took a
self-healing approach, 26 people received TCM services,
7 people were hospitalized, and 3 people underwent
surgery.

Discussion
Inspired by the publication of “The ecology of medical
care” in 1961, many countries and regions have carried

relevant studies on mainland China, with only one being
published on the medical ecology of Beijing. In Beijing,
on average per 1,000 adults, 295 had at least one symp-
tom, 217 considered seeking medical care, 173 consulted
a physician, 127 visited a hospital-based outpatient
clinic, 43 visited a primary care physician, and 15 were
hospitalized. Our paper considers Shanghai, another typ-
ical city in mainland China, as an example to describe
the healthy ecosystem in China. There are two main dif-
ferences in healthy ecosystems between Beijing 2012 and
Shanghai 2018. First, Shanghai residents have utilized
the medical system more, as evidenced by the higher
number of reported cases and the higher number of
visits. The possible reason for this difference may be the
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difference between the timing of the two reports (2012
vs. 2018). China’s medical field has developed rapidly in
recent years. On the one hand, residents’ health aware-
ness has been constantly improved [22], so increasing
numbers of sick people have been reported. On the
other hand, China’s medical and health system has been
constantly improved, so people’s trust in the medical
system has been constantly improved [23, 24]. Second,
in the health ecosystem of Shanghai, the utilization of
primary medical institutions is higher than that in
Beijing, which is reflected in the fact that a larger pro-
portion of patients chose to go to primary medical insti-
tutions for medical treatment. The reason for this
difference may be that in recent years, China has
strengthened the construction of grassroots medical in-
stitutions and established the family doctor system to
guide patients at the grassroots to medical treatment. At
present, some results have been achieved [25, 26].

Analyses of health ecologies of other countries have
found that residents in different countries have different
utilization structures of health ecology. We divided
healthy ecosystems into three categories. The first cat-
egory is the subjective health feedback of the population.
The second category is the use of outpatient services.
The third category is the utilization of inpatient services.
The first type of subjective health feedback is closely re-
lated to local health awareness and the macro environ-
ment, so there is a huge difference in the number of
reported cases per 1000 people in different countries.
The South Korean health ecosystem (2012) [27] study
estimated that 939 people reported cases per thousand,
the Japanese health ecosystem (2013) [4] study estimated
794, the Taiwan health ecosystem (2005) [28] estimated
503, and the Hong Kong health ecosystem (2002) [29]
estimated 567. In the second category, the utilization of
out-patient services varied greatly. Different countries
have different medical system designs, which lead to
huge differences in the utilization structure of out-patient
services. The third type of hospitalization service is not
very different between countries because hospitalization is
most common for complicated diseases, and doctors initi-
ate hospitalization; thus, other phenomena will be greatly
reduced, which can be reflected in the complicated disease
structure in different regions. The utilization of inpatient
services is basically the same in different countries because
the probability of the occurrence of difficult diseases is
relatively stable across the population.

Furthermore, the result of logistic regression analyses
shows that age is a risk factor for disease and medical
treatment. The older the age, the higher the risk of dis-
ease and the greater the possibility of medical resource
utilization. Other national and local health ecology stud-
ies have reached similar conclusions [30]. Wealthy
people were less likely to report illness and seek medical
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care in comparison with their lower income counter-
parts, and in other aspects of the medical resource
utilization structure, there was no significant difference
among people at different income levels. Studies in the
Beijing area also found lower rates of reported illness
among high-income groups. In addition, according to
the Beijing study, compared with people with a monthly
income of less than 1,000 yuan, people with a monthly
income of more than 1,000 yuan and less than 5,000
yuan were more likely to make use of TCM. In Shanghai’s
research, the outsiders were more likely to seek primary
care and more likely to self-medicate, while these individ-
uals were less likely to seek medical care at a medical facil-
ity. The main reason for this phenomenon is that the main
social medical insurance in China has not yet realized the
national pooling and unified settlement; thus, the non-local
population living in Shanghai cannot directly enjoy the
convenience of medical insurance in Shanghai, so their
choice of medical treatment may be affected [31, 32]. In
addition, the Shanghai medical service system implements
a hierarchical pricing method: the basic medical institu-
tions charge less than the county medical institutions, and
the county medical institutions charge less than the city
medical institutions. Therefore, driven by these two
reasons, non-local patients in Shanghai are more likely
to choose more economical primary medical institu-
tions or self-treatment and are less likely to go to med-
ical institutions for treatment. Currently, the Yangtze
River Delta region, including Shanghai, is exploring the
establishment of medical insurance integration to
realize the homogenization of medical insurance among
different regions [33], which is conducive to promoting
the fair access to medical resources between non-local
residents and local residents in Shanghai.

The limitation and future work of this paper are as fol-
lowings. Firstly, the information regarding illness and
medical treatment in this survey was primarily collected
according to the time unit of a two-week period, while
information on hospitalization and surgery was collected
on a one-year basis. At present, most studies on health
ecology are carried out by using one month as the
research unit. In our study, data were collected for a
two-week period, and values were estimated for a one-
month period, which might have contributed some error
in the estimates compared with relevant studies in other
regions or countries. While data on hospitalization and
surgery were collected for a year period, and values were
estimated for a one-month period with the assumption
that annual hospitalizations are evenly distributed over a
year. Even through different diseases may have seasonal
characteristics, this paper and the existing literature do
not focus on the medical behavior in a specific season,
but only on the overall medical treatment behavior in a
month. Therefore, the simple assumption of average
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distribution is adopted. In the future work, the utilization of
medical services by the population in different time periods
within one year can be further analyzed and discussed.

Another limitation is that the survey adopted in this
paper is retrospective, which inevitably have recall bias.
However, the use of retrospective studies can reduce the
cost of the survey considerably. To reduce the influence
of recall error on the survey results, this survey adopted
two weeks as the time unit, which can better reduce the
deviation compared with using one month as the time
unit. In addition, this article doesn’t analysis the evolu-
tion of the ecology of medical care in Shanghai in the
timeline. The Health Service Survey of Shanghai has
been conducted from six times, but it’s difficult to obtain
original data of other recent rounds surveys, so this
paper only analyzes and discusses the healthy ecology of
Shanghai in 2018. In future research, we are going to in-
cluding data from other recent rounds in the analysis to
demonstrate the trend of health services utilization of
Shanghai, which maybe can figure out other meaningful
conclusions.

Conclusions
To better understand the distribution and consumption
patterns of resources in different ethnic groups and at
different levels of economic development, this paper
have mapped the ecology of healthcare in Shanghai in
2018 (Fig. 1).

As the population aged, the number of people reporting
being sick and the number of people receiving medical
services increased. According to the multivariable analysis
results, age is a risk factor leading to population disease,
medical treatment, self-medication, medical institution
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visits, TCM service, hospitalization and surgery. And it’s
interesting to find that age is indeed a protective factor in
the use of primary health care services, with the higher the
grade, the lower the use of primary health care services.
By gender, the number of cases and the number of people
receiving medical services was similar. According to the
results of multivariable analysis, no statistical significance
was found in the effects of gender on disease, treatment,
institutional visits, primary institutional visits, self-
treatment, or hospitalization. However, women were sta-
tistically more likely to have TCM service and surgery
than man. According to the income level statistics, as the
income level increased, the number of patients and people
receiving medical services showed a decreasing trend. Ac-
cording to the multivariable analysis, people earning more
have a statistically significant reduction in the risk of
getting sick and receiving medical treatment. However,
people earning more are more likely to visit primary med-
ical institutions. What’s more, no statistically significant
was fond in the effect of income on TCM, hospital stay
and surgery. In the comparison of the registered and non-
registered residents of Shanghai, the number of reported
patients and medical services received by the non-local
population in Shanghai was lower than those of the local
population. According to the results of multivariable
analysis, compared with the local population in Shanghai,
the probability of non-local people visiting medical institu-
tions in Shanghai was lower and statistically significant.
Further, the probability of non-local people going to
primary medical institutions and utilizing self-healing
approaches was higher, which was also statistically signifi-
cant. Compared with the people who had health insur-
ance, fewer uninsured people reported sickness and

444 reported symptom

433 sought medical care

305 sought medical care at a medical facility

212 sought primary care

Fig. 1 Monthly prevalence estimates of illness and the roles of different settings in the health-care u

92 self-medicate

33 received TCM treatment

7 hospitalized in a hospital
3 underwent surgery
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utilized healthcare services. According to the results of
multivariable analysis, no statistical significance was
found in the effects of insurance factors on population
disease, treatment, institutional visits, primary medical
institution visits, self-healing approaches, TCM services
or hospitalization.
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