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ABSTRACT
Objectives This study aims to analyse the disease 
composition of primary care visits rather than specialist 
visits, the former of which had scarcely been studied. 
We adopted specific disease classification (International 
Statistical Classification of Diseases and Related 
Health Problems, 10th Revision), disease system and 
communicable/non- communicable/injury disease 
classification, and variations of sex and age were also 
analysed.
Setting We extracted data from all community health 
service centres (CHSCs) and community health service 
stations in Pudong, Shanghai, from 2016 to 2018 using 
the electronic health record systems of the Pudong health 
information centre.
Participants Our data included all 46 720 972 primary 
care visits from 2016 to 2018 in CHSCs in Pudong.
Results We found that the top five diseases in primary 
care visits continued to be primary hypertension, problems 
related to medical facilities, chronic ischaemic heart 
disease, unspecified diabetes mellitus and acute upper 
respiratory infection. Lipoprotein metabolism disorder 
visits continued to increase over the study years. The 
numbers and proportions of patients with hypertension 
and unspecified diabetes were higher among men 
than women, and other cerebrovascular diseases were 
higher among women than men. The top five disease 
systems were circulatory system diseases, respiratory 
system diseases, endocrine/nutritional/metabolic 
diseases, factors influencing health status and digestive 
system diseases. The rankings of respiratory system 
and endocrine/nutritional/metabolic diseases rose over 
time. Non- communicable diseases (NCDs) accounted for 
approximately 90% of the primary care visits—a much 
higher percentage than other causes. The top five NCDs 
in primary care visits were cardiovascular and circulatory 
diseases, musculoskeletal disorders, diabetes, digestive 
diseases and urogenital diseases. Compared with women, 
men suffered from cardiovascular diseases at an earlier 
age.
Conclusions Different from specialist visits, common 
diseases, especially NCDs, were the main disease 
composition of current primary healthcare visits while the 
former focused on intractable diseases such as tumours, 
indicating that primary healthcare had played the role of 
gatekeeper of the healthcare system.

BACKGROUND
Scholars worldwide agree that general prac-
titioners (GPs) have a significant effect on 
improving population health and controlling 
medical expenses.1–5 Additionally, it is widely 
accepted that an orderly medical treat-
ment system should be based on GPs. Many 
scholars argued that it would not be possible 
to achieve first- contact GPs and ‘GP- spe-
cialist’ referrals if GPs could not provide satis-
factory primary healthcare, and therefore 
orderly medical care could not be achieved 
as well.6 7 The World Bank estimated that up 
to 90% of healthcare demands could poten-
tially be dealt with at the primary care level.8 
In China, primary healthcare was set as one 
of five targets in the new round of health-
care reform in 2009. The Chinese govern-
ment initially intended to improve access 
to medical care and decrease individual 
medical costs by implementing a GP system 
comprising the main body of tier 1 hospitals.9 
In China, healthcare is provided through 
a three- tiered system in which all specialists 
work in secondary and tertiary hospitals, 

Strengths and limitations of this study

 ► The study examined the realisation status of hier-
archical diagnosis and treatment based on primary 
care in Shanghai using the electronic medical data 
of all community health service centres in Pudong 
region.

 ► This is the first community- level analysis of the epi-
demiological disease characteristics of primary care 
visits in the entire Pudong region.

 ► Limited by the electronic medical record system, we 
analysed the disease composition only at the prima-
ry care level, rather than including both specialist 
visits and primary care visits at the same time, and 
future work should also consider examining the lat-
est data after 2018.

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-3523-6246
http://orcid.org/0000-0003-1975-3937
http://orcid.org/0000-0002-5022-4497
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-040878&domain=pdf&date_stamp=2020-10-17


2 Gong X, et al. BMJ Open 2020;10:e040878. doi:10.1136/bmjopen-2020-040878

Open access 

whereas GPs make up the majority of the staff of tier 1 
hospitals—community health service centres (CHSCs) 
or community health service stations (CHSSs) in cities 
and medical clinics in rural areas.10 The family doctor 
(FD) system was initially established throughout China 
in 2013.11 A referral system was proposed by the central 
government in 2015, with the key strategy of strength-
ening the primary healthcare system.12 A series of poli-
cies have been implemented to encourage people to visit 
GPs in CHSC for their initial visit; these policies include 
free health examinations, lower out- of- pocket medical 
expenses and more personalised health management 
services.13

However, some researchers have argued that patients 
continue their previous doctor- visiting behaviour, prefer-
ring visiting specialists directly, regardless of the severity 
of their conditions.14 Li et al9 explored the primary 
healthcare system in China thoroughly, pointing out that 
patients still preferred to go to hospitals for more special-
ised consultations rather than first- contact FDs in CHSCs; 
these scholars argued that the reason for this behaviour 
could be found on the supply side (ie, FDs lacked adequate 
technical support and appropriate financial incentives to 
deliver integrated and high- quality care).9 Other studies 
have found that the FD system has played a positive role 
in achieving orderly doctor- visiting behaviour, reporting 
that most common diseases were being treated through 
the primary healthcare system.15–17 Li18 argued that, 
although the experience in Shanghai City, Zhejiang Prov-
ince, Qinghai Province and Zhengjiang City in Jiangsu 
Province had been endorsed by the central government, 
the policy innovations in Xiamen City had also succeeded 
in alleviating the overutilization of secondary care with 
improved outcomes in medical treatment and chronic 
disease management.18 Li et al19 demonstrated that 
local health insurance coverage could help improve the 
management and control of hypertension in a primary 
care setting. A longitudinal study conducted by Huang et 
al20 suggested that the percentage of patients preferring 
to first contact FDs in CHSCs or CHSSs had progressively 
increased. However, there is still significant controversy 
regarding the role of FDs in achieving the orderly coordi-
nation of medical care through the referral system.

The present study explored a wide disease spectrum. 
It is generally accepted that the main diseases affecting 
human health have transitioned from acute and chronic 
infectious diseases to chronic non- communicable diseases 
(NCDs).21 NCDs is already the main trend of epide-
miology, although there will be outbreaks of epidemic 
diseases from time to time, such as the recent global trans-
mission of COVID-19.22 The WHO has identified NCDs 
as the leading cause of death globally,23 and numerous 
studies in China have also revealed the same dramatic 
epidemiological shift.24 However, previous studies in 
China have several limitations. Many of these studies have 
selected one or a few hospitals to explore epidemiolog-
ical characteristics and the disease spectrum due to data 
collection problems,25 and existing studies have tended 

to focus on inpatient diseases, neglecting epidemiological 
characteristics at the primary care level.26–29 Huang et al30 
analysed the existing studies of the disease spectrum and 
epidemiological characteristics, finding that 39.1% of 
these studies focused on inpatients, 20.4% on emergency 
room patients, 9.1% on literature and statistical reports, 
and 7.2% on medical examinations, with epidemiological 
surveys accounting for only 6.4% of current studies. No 
existing studies on this topic have focused on primary 
care visits or included data on entire regions. We believe 
that it is significant and necessary to fill this research gap, 
overcoming the potential bias of investigating a single 
hospital or tertiary hospitals, exploring the epidemiolog-
ical characteristics of primary care visits, and contributing 
to understanding the controversial topic of the role of 
FDs in the orderly coordination of medical care.

In this study, we tried to map the disease composition 
of primary care visits by collecting real data for the whole 
district of Pudong New Area of Shanghai using the ‘big 
data’ of 46 720 972 visit records, to analyse the epidemio-
logical characteristics at the primary care level, to explore 
the variation of disease distribution by sex and age over 
years, and to summarise epidemiological characteristics 
by comparing with that of specialist visits in China and 
other countries.

METHODS
Study design and setting
This study was conducted in the Pudong New Area district 
of Shanghai. As the largest district of Shanghai, Pudong 
has a permanent population of 5.5 million inhabitants 
and covers an area of 1210 square kilometres.31 Pudong 
is always the pilot area for healthcare reform in Shanghai 
and even in China, and many policies have been piloted 
and implemented initially in Pudong. In Shanghai, only 
CHSCs and CHSSs provide primary healthcare services, 
rather than specialists in tier-2 and tier-3 hospitals, and 
the CHSSs are affiliated to CHSCs. Pudong has the largest 
number of CHSCs than any other district in Shanghai. 
The 47 CHSCs and 386 CHSSs in Pudong provide more 
than 15 million visits per year. All 47 CHSCs and CHSSs 
belong to the Health Commission of Pudong New Area, 
and the medical data are managed by the health informa-
tion centre (HIC) affiliated to the Health Commission. 
Since 2014, we have cooperated with the HIC to extract 
the whole data of primary visits in Pudong New Area. 
Thus, this is a population- based study covering all primary 
care visits using longitudinal data from 2016 to 2018.

Data collection
Data on primary care visits from 2016 to 2018 were 
extracted from Pudong HIC’s electronic health records 
(EHRs) system. We chose 2016 as the starting point 
because the system was not completely reliable until 
2016, even though the EHR system including data 
of all primary care visits had been launched by the 
Pudong HIC since 2014. We used data of all 46 720 972 
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primary care visits recorded from 2016 to 2018 in all 
47 CHSCs in Pudong (17 008 874 visits in 2016, 14 670 
104 visits in 2017 and 15 041 994 visits in 2018). The 
data included all outpatient visits from all the 47 CHSCs 
and the 386 CHSSs in Pudong, regardless of whether 
they had medical insurance or a type of medical insur-
ance, whether they were permanent residents or not. 
However, the data didn’t include the unofficial care 
clinics. In Shanghai, there were few unofficial care 
clinics for GPs and patients rarely visited the unofficial 
clinics, according to the Shanghai Pudong New Area 
statistical yearbook.32

The data from the EHR system consisted of diagnosis 
information, institution name, visit time, International 
Statistical Classification of Diseases and Related Health 
Problems, 10th Revision (ICD-10) diagnostic codes, 
sex and age. The physicians diagnosed each patient 
according to ICD-10 codes. The diagnosis would be prob-
lems related to medical facilities (Z75) if the patients only 
visited for health examination. Original electronic docu-
ments were reviewed and audited by the HIC, and the 
original data were extracted and analysed. We received 
the data without personal information so that no indi-
vidual patient could be identified.

Measures
We initially analysed the data using ICD-10 codes, and 
then classified the diseases by the ICD-10 system according 
to its 2016 version. We focused on NCDs because NCDs 
accounted for a large proportion of diseases and also 
because of the enormous global burden associated with 
NCDs. The ICD-10 system codes for disease systems and 
NCDs can be found in online supplemental tables 1–3. 
The data were analysed separately by sex (male and 
female) and age groups. The population was divided into 
five age groups: ≤18 years, 19–39 years, 40–59 years, 60–79 
years and ≥80 years.

Statistical analysis
We analysed all data using SAS software V.9.20. The 
most common disorders and systems and all NCDs were 
ranked by proportion of primary care visits. First, the 
disease composition of the overall population was anal-
ysed. The sex and age subgroups were then analysed 
separately. Finally, we conducted a cross analysis of both 
sex and age to further investigate the disease compo-
sition of primary care. No statistical tests were used in 
our study because this is a descriptive study using longi-
tudinal data from the whole population rather than a 
sample data.

Patient and public involvement
We use secondhand statistical data, rather than an orig-
inal individual data set, which was reviewed and processed 
anonymously by the Health Commission. Thus, patients 
and the public were not required to be directly involved in 
this study.

RESULTS
Ranking of disorders in all primary care visits within sex and 
age groups
The order of the top five diseases did not change over 
time among the patients who visited CHSCs from 2016 
to 2018: The most common diseases were hypertension, 
problems related to medical facilities, chronic ischaemic 
heart disease, unspecified diabetes mellitus, and acute 
upper respiratory infections of multiple and unspeci-
fied sites. The proportions of patients with lipoprotein 
metabolism disorder, conjunctivitis and other arrhyth-
mias continually increased over the three study years 
(figure 1). In each year, the numbers and proportions 
of patients with hypertension and unspecified diabetes 
were higher among men than women. Conversely, the 
numbers and proportions of patients with chronic isch-
aemic heart disease, sequelae of cerebrovascular disease 
and other cerebrovascular diseases were higher among 
women than men (see figure 2 for details).

Figure 3 presents the disease composition by age groups. 
In each adult age group, the proportions increased and 
the rankings rose with age for ischaemic heart disease, 
cerebrovascular sequelae and other diseases, whereas the 
proportion decreased and the rankings dropped with 
age for acute upper respiratory infection. Cross analysis 
of both sex and age revealed that, in the 19–39 years 
age group, the proportion for hypertension was much 
lower among women than men. Among the three oldest 
age groups, the proportion for ischaemic heart disease 
increased with age more obviously for women than for 
men (see online supplemental table 1 for details).

Distribution of disease systems overall and by age and sex 
groups
As shown in figure 4, circulatory system diseases, factors 
influencing health status and contact with health services, 
respiratory system diseases, endocrine diseases/nutrition/
metabolism diseases, and digestive system diseases were the 
top five disease types, accounting for most primary care 
visits in each study year (77.1% in 2016, 75.51% in 2017 
and 76.76% in 2018). The proportions of circulatory system 
diseases, endocrine diseases, nutrition and metabolism 
diseases, and urogenital system diseases increased each year. 
There were some differences between women and men. In 
each year, the proportions of visits due to circulatory system 
diseases in men increased and were much higher than 
those of women (see figure 5 for details).

The analysis by age group (figure 6) showed that the 
proportion of respiratory system diseases was far higher 
among patients aged 19–39 years than in the other age 
groups. In the 60–79 years age group, the proportions of 
endocrine diseases and nutritional and metabolic diseases 
were much higher than in other age groups. In addi-
tion, among the three oldest age groups, the proportion 
of diseases of the circulatory system, the most common 
disease system, increased with age. The difference between 
men and women was largest in the 19–39 years age group, 
for example, the top three disease systems for men were 
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diseases of the respiratory system, factors influencing health 
status and contact with health services and diseases of the 
digestive system while they were factors influencing health 
status and contact with health services, diseases of the respi-
ratory system and diseases of the genitourinary system for 
women (see online supplemental table 2 for details on the 
cross analysis of sex and age).

NCDs overall and by age group and sex
From 2016 to 2018, primary care visits for NCDs were much 
more frequent, compared with visits for other causes, 
with NCDs accounting for approximately 90% of all visits. 
This was followed by infectious diseases. Few differences 
were observed by sex and age groups over years. In 2016 
and 2017, the top five NCDs were cardiovascular and 

circulatory system diseases, musculoskeletal disorders, 
diabetes, digestive diseases and urogenital diseases. In 
2018, diabetes replaced musculoskeletal disorders as the 
NCD with the second- highest number of primary care 
visits (see figure 7). In sex group analysis, the proportion 
of musculoskeletal disorders was more among women 
than among men while the proportion of diabetes was 
more among men (see table 1 for details).

The analysis by age group showed that the composi-
tion of NCDs was quite different for patients aged ≤18 
years, compared with the other age groups. The visits by 
patients aged 18 years or younger were commonly caused 
by respiratory diseases, oral diseases and skin diseases. 
Among the three oldest age groups (40–59 years, 60–79 
years and ≥80 years), cardiovascular and circulatory 
diseases accounted for the largest number of primary 
care visits, with a proportion far higher than those of 
the other diseases. Furthermore, in the three oldest age 
groups, the proportions of cardiovascular and circulatory 
diseases increased with age. The proportion of diabetes 
was also higher in the three oldest age groups than in the 
youngest age group (≤18 years; see table 2 for details). 
The cross analysis of sex and age revealed a difference 
between men and women in patients aged 19–39 years. 
In this age group, visits by women were mainly caused by 
urogenital diseases, whereas cardiovascular and circula-
tory system diseases ranked first for visits by men. Among 
the three oldest age groups, the proportion of visits for 
cardiovascular and circulatory diseases ranked first for 

Figure 1 Distribution of the top 20 diseases in primary care visits, 2016–2018.

Figure 2 Distribution of the top 20 diseases in primary care 
visits by sex, 2016–2018.

https://dx.doi.org/10.1136/bmjopen-2020-040878
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both men and women (see online supplemental table 3 
for details).

DISCUSSION
We found that the top five diseases in primary care visits 
were consistently primary hypertension, problems related 
to medical facilities, chronic ischaemic heart disease, 
unspecified diabetes mellitus and acute upper respiratory 
infection. Lipoprotein metabolism disorder was found to 
increase continually over the study years, possibly because 
of an increased detection rate and a higher prevalence 

caused by changes in diet.33 The top five disease systems 
were circulatory system diseases, respiratory system 
diseases, endocrine/nutritional/metabolic diseases, 
factors influencing health status and digestive system 
diseases. Respiratory system and endocrine/nutritional/
metabolic diseases moved up in terms of their frequency 
ranking over the study years. More (and more serious) 
air pollution may have led to the increase in respiratory 
system diseases.34 Increases of both prevalence and detec-
tion rates likely led to the increases in endocrine/nutri-
tional/metabolic diseases and lipoprotein metabolism 

Figure 3 Distribution of the top 20 diseases in primary care visits by age group, 2016–2018. CHD, Coronary Heart Disease; 
DM, Diabetes Mellitus.

Figure 4 Distribution of disease systems in primary care visits, 2016–2018.

https://dx.doi.org/10.1136/bmjopen-2020-040878
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disorders. Our findings for the disease composition of 
primary care visits are very different from those reported 
by recent studies of specialist visits in large hospitals. 
According to recent studies conducted in tier 2 or tier 
3 hospitals, the most common top diseases among inpa-
tients were neoplasms, circulatory diseases, respiratory 
diseases, factors affecting health status and nervous 
system diseases.35–39 In our study, we found some differ-
ences in the most common diseases for primary health-
care visits and specialist visits. The specific diseases varied 
more substantially, with CHSCs more often dealing with 
primary and common diseases. A preliminary conclusion 
could be drawn that primary care in Shanghai, at least in 
Pudong district, has played the role of gatekeeper, based 
on which an ordered treatment and referral system could 
be established.

We also found that visits for NCDs were dominant in 
terms of disease composition, accounting for approx-
imately 90% of the primary care visits in our data set, 
suggesting an ongoing health transition. Recent studies 
have suggested that China has completed the epide-
miological transition from a predominance of infec-
tious diseases and maternal and perinatal conditions to 
chronic diseases and injury being the main conditions 
affecting human health.40 However, because China, like 
other developed countries, is facing challenging situa-
tions such as the impact of smoking, hypertension, the 
health effects of environmental pollution and the rise of 
HIV/AIDS, we prefer to describe the current situation in 
China as an ongoing ‘health transition’. This designation 
considers more wide- ranging factors, including cultural, 
social and environmental determinants of health, rather 
than focusing only on improvements in medical care and 
public health. We found that the top five NCDs in our 
primary healthcare visits were cardiovascular and circula-
tory diseases, musculoskeletal disorders, diabetes, diges-
tive diseases and urogenital diseases, which differed from 
recent reports on the disease composition in specialist 
visits. Shi et al41 collected data from 12 public hospitals in 
China, finding that the top five NCDs were cardiovascular 
and circulatory diseases, urogenital diseases, chronic 
respiratory diseases, cancers and digestive diseases.41 
The emergence of NCDs in China has received signifi-
cant attention, and the prevalence and burden of NCDs 
continue to grow. Primary healthcare is thought to be 
an appropriate strategy to deal with such challenges, as 
has been strongly recommended by the WHO and imple-
mented globally.42 Kane et al43 has argued that NCDs can 
be treated effectively through primary healthcare even in 
resource- poor settings. Besides, with the increase in the 
proportion of NCDs, the proportion of communicable 
diseases (CDs) and injuries had been declining over 
years. However, the disease composition of CDs, NCDs 
and injuries may be changed by the outbreak of COVID-
19, but we believe that the COVID-19 outbreak is a muta-
tion which will not change the long- term trend of disease 
composition.

We further analysed disease composition differences 
by sex and age and found that the numbers and propor-
tions of patients with hypertension and unspecified 
diabetes were higher among men than women, whereas 
chronic ischaemic heart disease, sequelae of cerebrovas-
cular disease and other cerebrovascular diseases were 
higher among women than men. Such sex differences 
in chronic ischaemic heart disease have been widely 
observed in current studies, but investigations and data 
are still lacking. Abbey and Stewart have pointed out that 
over the last 5 years ischaemic cardiac disease has become 
the highest cause of mortality for women in most Western 
countries, but gender difference studies were lacking.44 
Similar ideas were expressed by Ciambrone and Kaski. 
They pointed out that despite the relatively high preva-
lence of coronary artery disease in women, there were 
little data on the investigation and treatment of ischaemic 

Figure 5 Distribution of disease systems in primary care 
visits by sex, 2016–2018.

Figure 6 Distribution of disease systems in primary care 
visits by age group, 2016–2018. Note: (1) Factors influencing 
health status and contact with health services, (2) Diseases of 
the respiratory system, (3) Diseases of the digestive system, 
(4) Symptoms, signs and abnormal clinical and laboratory 
findings, (5) Diseases of the skin and subcutaneous tissue, (6) 
Endocrine, nutritional and metabolic diseases, (7) Diseases of 
the eye and adnexa, (8) Diseases of the genitourinary system, 
(9) Diseases of the musculoskeletal system and connective 
tissue, (10) Certain infectious and parasitic diseases, (11) 
Injury, poisoning and certain other consequences of external 
causes, (12) Diseases of the blood, blood- forming organs 
and the immune mechanism, (13) Diseases of the circulatory 
system, (14) Diseases of the ear and mastoid process, (15) 
Diseases of the nervous system, (16) Diseases of other 
systems.
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heart disease in this population.45 Besides, we found that 
the proportions increased and the rankings rose with age 
for both men and women for ischaemic heart disease, 
cerebrovascular sequelae and other diseases, whereas the 
proportion decreased and the ranking dropped with age 
for acute upper respiratory infection. The prevalence 
of upper respiratory infection decreased with age in the 
study conducted by Zhang and Shi from 2008 to 2012.36 
Huang et al25 found that tumour was consistently the top 
inpatient condition for both men and women in specialist 
visits, and inpatient pregnancy, childbirth and puerpe-
rium disorders were the most common conditions for 
inpatient women. In terms of NCDs and disease systems, 
Huang et al’s study indicated that, as age increased, the 
number and proportion of visits for NCDs also increased. 
This finding was degree. Wang et al46 found that the 
prevalence of NCDs increased with age and that women 
had a higher probability of suffering from NCDs. Visits 
of patients aged younger than 18 years were previously 
found to be more likely to be caused by respiratory 
diseases, oral diseases and skin diseases for both male and 
female patients, and this finding was echoed by a recent 
study on specialist visits.36 In the present study, the top- 
ranked NCD in the 19–39 years age group was diseases 
of the urogenital system for women and cardiovascular 
system diseases for men. Compared with women, more 
men suffered from cardiovascular diseases at an earlier 
age, which is consistent with previous studies.46 One study 
focusing on the disease composition of inpatients in one 
CHSC also found that women were more likely than men 
to suffer from diseases of the urogenital system.47 Among 
the three oldest age groups in the present study (40–59 
years, 60–79 years and ≥80 years), the proportion of visits 
for cardiovascular and circulatory diseases ranked highest 
for both men and women. Cardiovascular and circulatory 
diseases have also shown to rank highly in the disease 
composition of specialist visits by people in the middle 
and older age groups.37 38 48

We compared our findings with those of other coun-
tries. Although current research on disease composi-
tion does not focus on the field of primary healthcare 
on a global scale, we still found some similar studies 
conducted in other countries. Mash et al49 conducted a 
morbidity survey of South African primary care, and they 
found that the top five diagnosed diseases in South Africa 
were hypertension (12%), upper respiratory tract infec-
tion (5.3%), HIV/AIDS (3.9%), type 2 diabetes (3.9%) 
and TB (3.6%). Another primary care study conducted 
in Eastern Cape Province of South Africa showed that 
the most commonly diagnosed category was respiratory 
diseases (23%).50 Malaria was also highlighted as a key 
prevention and treatment disease for primary care in 
many African countries such as Kenya.51 Different to the 
current findings in China, infectious diseases including 
HIV/AIDS are still an important disease component of 
primary healthcare visits. NCDs are currently the main 
diagnosis and treatment diseases in primary healthcare 
institutions in Shanghai, China, where HIV/AIDS were 
scarcely detected. Another interesting finding was that 
the dominant focus on primary care diseases in devel-
oped countries including UK, USA, Australia, even 
Chile and Brazil were psychiatric morbidity, depression, 
anxiety or mental health, although we did not find the 
exact proportion of such diseases at the primary care level 
nationwide.52 53 Martín- Merino et al54 proposed that the 
prevalence of anxiety was 7.2% based on a cohort study 
conducted in UK,54 Vazquez- Barquero et al55 found the 
prevalence of mental illness (in attenders) was 33.2% in 
northern Spain while Mari et al56 insisted that the hidden 
psychiatric morbidity ranged from 22% to 79% in primary 
care clinics in the city of Sao Paulo of Brazil. Besides, 
obesity of the youth was also highlighted in current 
studies on primary care in advanced countries such as 
Germany, Canada and Australia, which was less perceived 
by primary care institutions in China.57 58 A further cross- 
country comparison study is worth conducting, focusing 

Figure 7 Distribution of non- communicable diseases in primary care visits, 2016–2018.
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on detailed disease morbidity and its various factors in 
primary care.

In addition, there are two points worth noting. First, 
you might have noticed the unusual name of the Z- ICD 
code. Problems related to medical facilities is one of the 
Z- ICD diseases, accounting for a large proportion, from 
around 9% to 15%. We learnt about the disease diagnosis 
content included in this code by consulting the informa-
tion technology section of the Health Commission. Prob-
lems related to medical facilities mainly refer to health 
examination (including occupational exam, child exam, 
student exam, age ≥60 years exam) and some other prob-
lems, and factors influencing health status and contact 
with health services is a health system category—the 
proportion of which dropped from around 16% to 10%—
which is mainly composed of problems related to medical 
facilities and some other health consultations. These 
two classifications have a certain impact on our analysis 
of disease composition. However, as disease diagnosis 
becomes more precise and standardised, the proportions 
of these two categories are gradually decreasing. We insist 
that the decline of these two categories will improve the 
accuracy of analysis of disease composition, but we also 
believe that these two categories cannot be zero, as there 
are health examination cases and undiagnosable cases. 
Second, NCD- oriented disease intervention is currently 
the main task of CHSCs in China, at least at the survey 
site. So, we believe that the current health system matches 
the morbidity of primary care. However, a problem that 
cannot be ignored is that mental illnesses are rarely diag-
nosed in CHSCs. This does not mean that our residents 
are mentally healthy. On the contrary, stigma prevents 
residents from taking any measures until their mental 
health conditions have deteriorated. Psychological prob-
lems of residents have been exposed during the COVID-19 
outbreak and transmission period, and obviously the FDs 
of CHSCs still cannot offer psychological consultation, 
diagnosis and treatment.

CONCLUSION
There are four main findings of this study. First, primary 
care mostly covered circulatory system diseases, respira-
tory system diseases, endocrine/nutritional/metabolic 
diseases, factors influencing health status and digestive 
system diseases, indicating the cross- coverage of disease 
systems with specialised hospitals. Second, the top causes 
for primary care visits were consistently found to be 
primary hypertension, chronic ischaemic heart disease, 
unspecified diabetes mellitus and acute upper respira-
tory tract infection; this finding differed significantly 
from previous findings for tertiary hospitals, suggesting 
an initial functional differentiation between CHSCs and 
large hospitals. Third, there is an ongoing health transi-
tion in China, with NCDs accounting for 90% of all CHSC 
visits, underscoring the importance of a well- functioning 
FD system to deal with future NCD management burden. 
Fourth, there is significant variation by sex and age, 

indicating that life- cycle- specific health services—rather 
than homogenised services—should be provided.

Limitations
First, all our data were from a single district, although this 
district is the largest one in Shanghai, with a permanent 
population of 5.5 million. Second, to include high- quality 
data from all 47 CHSCs in the district, we were only able 
to extract data since 2016, so the study lacked comparison 
with earlier data, and reliable regression models were 
also impossible to perform. Third, COVID-19 has not 
yet occurred during our research period, which might 
change our results to some degree, thus it is necessary 
to further explore the epidemiological characteristics of 
primary care visits especially during 2019 and 2020, or 
even longer. Finally, the data extracted from the EHR 
were lacking in factors such as education, occupation, 
income and some regional variables, thus we only anal-
ysed the data by age and sex.
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