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ABSTRACT
Objective Caring for patients with multimorbidity 
is an important part of primary care. It has become 
increasingly relevant that understanding the spectrum of 
multimorbidity will help general practitioners (GPs) acquire 
working knowledge and improve management skills. 
However, there was little research on characteristics of 
multimorbidity in primary care in China. This study aimed 
to identify the spectrum of frequency, proportion and 
ranking of multimorbidity patterns in adult patients seen at 
community health centres (CHCs) in Shanghai, China.
Design and setting This was an observational, 
retrospective, cross- sectional study analysis of outpatient 
data of 244 CHCs in Shanghai, China.
Participants Adult patients with chronic disease who 
visited Shanghai CHCs during 2014–2018 were selected 
from Shanghai CHC electronic medical records database 
using the International Classification of Diseases 10th 
Revision codes matched to the Second Version of 
International Classification of Primary Care codes.
Primary and secondary outcome measures A number 
of adult patients with chronic disease were counted. Then 
frequency, proportion and rank of disease patterns of 
multimorbidity were analysed.
Results Analysis of 301 651 158 electronic health 
records of 5 909 280 adult patients (54.2% females) 
found the multimorbidity proportion to be 81.2%. The 
prevalence of multimorbidity increased with age, which 
climbed from 43.7% among those aged 19–34 to 94.9% 
among those more than 80 years of age. The proportion of 
multimorbidity was higher in females (83.2%) than males 
(79.7%). Vascular and metabolic diseases were the most 
frequent diseases for patients over 45 years old.
Conclusions Multimorbidity has brought huge challenges 
to primary care practice in Shanghai. The Shanghai 
government should strengthen its support for the 
multitargeted prevention of chronic diseases and the 
improvement of GPs’ management capabilities.

INTRODUCTION
Multimorbidity is defined as having two or 
more chronic diseases at the same time in one 
person.1 As the elderly population rapidly 

increases, it has emerged as an important 
factor threatening public health. As of 2016, 
20%–30% of the global population is experi-
encing the coexistence of multiple diseases, 
and multimorbidity among people over 65 
has reached 66%–90%.2

Multimorbidity leads to more functional 
decline and disability, lower quality of life, 
but also higher mortality and risk of harmful 
drug- related events.3–5 Patients with multi-
morbidity have higher requirements for 
continuous, comprehensive and coordi-
nated care,6 which is an important part of 
primary settings. It brings a great challenge 
for general practitioners (GPs). Under the 
current single- disease diagnosis and treat-
ment model, GPs lack the understanding of 
multimorbidity.7 8 Therefore, it is urgent to 
be informed by data about the status of multi-
morbidity in primary care practice in order 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Wide coverage of the vast majority of 5 909 280 
Shanghai adults engaged with the primary care 
system.

 ⇒ First study to describe patterns of multimorbidity in 
primary care of a representative city in China using 
301 651 158 electronic medical records.

 ⇒ Understand the spectrum of multimorbidity in the 
community from the perspective of service utilisa-
tion and provide evidence for improving the diag-
nosis and treatment capabilities of Chinese general 
practitioners (GP). Use of a list of chronic diseases 
from International Classification of Diseases 10th 
Revision codes was matched to the Second Version 
of International Classification of Primary Care codes 
to identify the multimorbidity seen by GPs.

 ⇒ Analyses were mostly descriptive due to the limita-
tion of statistical power.
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to further improve GPs’ understanding and management 
ability of multimorbidity.

WHO had stated the advantage of analysis based on 
electronic medical records (EMR), including help to 
insight areas of concern and the provision of health 
services.9 Analysis of EMRs was considered, providing 
more comprehensive information and more accurate 
diagnoses than self- reported results by patients in the 
study of multimorbidity.10

However, there was little research on the patterns of 
multimorbidity based on EMRs in China. Only several 
studies based on administrative data involved relatively 
small numbers of patients.11 12 Furthermore, results 
of studies based on surveys vary due to differences in 
study population or study settings.13 Due to the lagging 
development of medical information in China, even in 
Shanghai, which is one of the most developed cities in 
information technology and medical care in China, the 
informationisation of medical data has only begun to 
develop rapidly in recent years. The construction and 
storage of medical data were incomplete in the early 
stage. In addition, general practice started late in China, 
the information system platform of community health 
centres (CHCs) was also delayed accordingly.14 Since 
2010, the Shanghai Municipal Government has gradually 
attached the importance to medical big data. The data-
base was built and improved by the government infor-
mation department, the medical and health supervision 
department and the data technology companies, which 
makes it possible to acquire and analyse large patient data 
with multimorbidity.

Hence, this study aimed to identify the patterns of 
multimorbidity in CHCs in Shanghai through analysing 
the EMRs of adult patients with chronic disease during 
2014–2018. The findings of this study would provide 
better understanding of the characteristics of multi-
morbidity in primary care and offer insights for medical 
service plan and disease prevention for multimorbidity in 
Shanghai.

METHODS
Study design
This is an observational, retrospective, cross- sectional 
study of multimorbidity using the outpatient data of all 
CHCs in Shanghai, China. All data were sourced from the 
outpatient and emergency system database platform of 
Shanghai, which covered the clinic data of all level hospi-
tals in Shanghai.

Data source
CHCs performed as primary care institutions in China. 
With implementation of medical reform since 2010, 
general practice has been developed rapidly in Shanghai. 
The total number of permanent residents in Shanghai 
is 24.8709 million in 2021. More than 200 CHCs have 
been set up in Shanghai, with annual outpatient visits 
of over 40 million and patient information of over 100 

million. By 2012, the outpatient and emergency infor-
mation system platform of primary care institutions had 
been basically set up and functional. The data on this 
platform of primary care institutions are comprehensive 
and standardised. They include the personal information 
and medical records of all patients seen at all CHCs in 
Shanghai. Meanwhile, the diagnostic codes for diseases 
for GPs are unified under the International Classification 
of Diseases 10th Revision (ICD- 10).

The data of patients who visited outpatient and emer-
gency department in any CHC were successfully captured 
by the outpatient system platform of primary care insti-
tutions in Shanghai. Then the data were reported to the 
departments of district health government further, and 
finally data reported by all districts formed a large data-
base of outpatient and emergency treatment in CHCs in 
Shanghai. The database is used by government depart-
ments and researchers after authorisation.

Study population
To better understand the current status of multimorbidity 
among patients with chronic diseases and their medical 
needs, this study selected adult patients with chronic 
diseases who visited a CHC in Shanghai from 2014 to 2018 
as study population. For the integrity and accuracy of the 
study, first, all the records of the outpatients in CHCs in 
Shanghai (number of CHCs: 221 in 2014; 268 in 2015; 266 
in 2016; 271 in 2017; 284 in 2018) from 1 January 2014 to 
31 December 2018 were selected to compose the panel for 
analysis. A total of 301 651 169 patient visits were totally 
involved. After removing 8 904 788 incomplete data and 
9 180 156 erroneous records (ie, the demographic infor-
mation is incomplete, the patient’s age is too high or too 
low), there were 283 566 225 records remained. Then we 
integrated each record to a ‘person’ by their identifica-
tion card number in the database, and finally 5 909 280 
adult (over 18 years of age) patients were selected. Demo-
graphic information including age and gender of these 
patients was collected to build the data set. (See figure 1 
for the flow chart of data collection.)

Figure 1 Flow chart of data collection.
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Measurement
Due to the lack of consensus on which diseases should be 
included in the definition of multimorbidity, we included 
chronic diseases in analysing multimorbidity based on the 
current literature on multimorbidity by ICD- 10 codes.10 15

Similar to most previous studies on multimorbidity,16 17 
a patient who has more than two chronic diseases was 
identified as a multimorbid patient.

To avoid the bias that patients with multiple diseases 
were counted more than once, each patient was identi-
fied by their identification card number in the database 
and duplicated diagnoses in the database were excluded. 
Also, ICD- 10 codes were matched to the Second Version 
of International Classification of Primary Care codes 
proposed by the World Organization of National Colleges, 
Academies and Academic Associations of General Prac-
tice/Family Medicine in order to better identify the 
diseases and health problems existing in one person18 
(see online supplemental appendix A1).

Statistical analysis
This study analysed the spectrum of the frequency, 
proportion and ranking of multimorbidity patterns of all 
adult chronic outpatients from all CHCs in Shanghai in 
different age groups (19–34, 35–49, 50–64, 65–79, 80+) 
and both genders (male and female).

Patient and public involvement
No patients or public were involved in the design, outcome 
measures, recruitment to or conduct of this study. Since 
the personal information of all patients has been deleted 
in this study, it is not necessary to disseminate this infor-
mation to the patients.

RESULTS
Demographics of adult patients from all CHCs between 2014 
and 2018 in Shanghai
The demographics of all the extracted outpatients were 
presented in table 1. There were a total of 5 909 280 
adult patients with chronic diseases seen in CHCs during 
2014–2018. There were more female patients than male 
patients (female: n=3 203 222; 54.2%, male: n=2 706 058; 
45.8%). Regarding age, the majority of outpatients were 
in the range of 50–64 (n=2 170 436; 36.7%) and 65–79 
(n=1 906 987; 32.3%). The overall ratio of multimorbidity 
was 81.2% (n=4 822 277). 50.4% of the patients had more 
than five chronic diseases (n=2 975 664).

Distribution of multimorbidity for adult patients with chronic 
diseases stratified by gender in all CHCs in Shanghai between 
2014 and 2018
As can be seen in figure 2, the proportion of multimor-
bidity in female patients was a bit higher than that in male 
patients (male: 79.7%; female: 83.2%). The proportions 
of patients who had more than five chronic diseases were 
45.7% among males and 54.3% among females. Patients 
with four chronic diseases accounted for 9.0% in males 

and 8.0% in females. Patients with three chronic diseases 
accounted for 11.1% in males and 9.4% in females. The 
proportion of patients with only one chronic disease was 
20.3% in males and 16.8% in females.

Distribution of multimorbidity for adult patients with chronic 
diseases stratified by age in all CHCs in Shanghai between 
2014 and 2018
Figure 3 shows the proportion of multimorbidity in terms 
of age of patients. The trends of multimorbidity went 
higher with increase in age. The proportion of at least 
two chronic diseases ranged from 43.7% in patients aged 
19–34 years to 94.9% in those aged more than 80 years. 
The proportion of two diseases in patients aged 19–34, 

Table 1 Demographics of adult patients from all CHCs 
between 2014 and 2018 in Shanghai

Variables Group n
Proportion 
(%)

Total 5 909 280 100.0

Gender

Male 2 706 058 45.8

Female 3 203 222 54.2

Age

19–34 358 019 6.1

35–49 787 300 13.3

50–64 2 170 436 36.7

65–79 1 906 987 32.3

>80 686 538 11.6

Number of diseases

1 1 087 003 18.4

2 746 679 12.6

3 599 673 10.2

4 500 261 8.5

≥5 2 975 664 50.4

CHC, community health centre.

Figure 2 Distribution of multimorbidity for adult patients 
with chronic diseases stratified by gender in all community 
health centres (CHCs) in Shanghai between 2014 and 2018.
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35–49, 50–64, 65–79 and over 80 years was 19.9%, 20.5%, 
14.6%, 8.3% and 5.5%, respectively. The proportion of 
three diseases in each age group was 9.4%, 12.8%, 12.3%, 
8.3% and 5.5%, respectively. However, the proportion of 
patients without multimorbidity decreased from 56.4% 
in patients aged 19–34 years to 5.1% in patients over 80 
years of age.

Distribution of disease patterns for adult patients with chronic 
diseases stratified by gender in all CHCs in Shanghai between 
2014 and 2018
Table 2 demonstrates the top disease patterns of multi-
morbidity among total patient population and by gender. 
Hypertension was found to be the most common chronic 
disease, either alone or in combination with other 
diseases. Hypertension and ischaemic heart disease were 
the most prevalent dyad (0.6% overall, 0.7% in men and 
0.5% in women), followed by diabetes and hypertension 
(0.5% overall, 0.7% in men and 0.4% in women). The 
most common triad was hyperlipidaemia, hypertension 
and ischaemic heart disease (0.1% overall, 0.2% in men 
and 0.1% in women).

Distribution of disease patterns for adult patients with chronic 
diseases stratified by age in all CHCs in Shanghai between 
2014 and 2018
Table 3 demonstrates the top five disease dyads and 
triads of multimorbidity among five age groups. Among 
patients aged 19–34 years, teeth/gum disease, stomach 
function disorder and other skin infection were the most 
common single diagnoses. Chronic disease and gynae-
cological disease, and bronchitis/bronchiolitis+stomach 
function disorder and teeth/gum disease+stomach func-
tion disorder are the most frequent dyads.

However, unlike the young group and young people, 
cardiovascular and metabolic diseases were the most 
common diseases in patients over the age of 50. Hyperlip-
idaemia+hypertension+ischaemic heart disease and diabe-
tes+hypertension+ischaemic heart disease were common 
disease patterns in age groups of 50–64, 65–79 and more 

than 80 years old. The disease pattern of hyperlipidae-
mia+hypertension+ischaemic heart disease accounted for 
0.2%, 0.2% and 0.1% of the patients in the groups aged 
50–64, 65–79 and over 80 years, respectively.

DISCUSSION
In this study, we identified the disease patterns among 
patients with chronic disease in CHCs in Shanghai. To 
the best of our knowledge, it is the first study to describe 
the spectrum of multimorbidity in primary care setting of 
China based on data extracted from EMRs, which would 
provide more comprehensive information on multi-
morbid patients’ needs in Shanghai through comparison 
between different age and gender groups.

We found that 81% of adult patients with chronic 
diseases who visited CHCs had multiple chronic condi-
tions, which is higher than that reported in studies 
in western and other middle- income countries. For 
instance, a study of primary care for all adult patients in 
Canada showed nearly half of patients suffered more than 
two diseases.19 A Swiss study found a similar prevalence 
of 52.6%.20 In Odisha, India, the proportion of multi-
morbidity was 28.9% among patients attending primary 
care.21 The disparity may be due to demographic charac-
teristics among the samples. In this study, adult patients 
with chronic disease who visited CHCs in Shanghai were 
selected as the denominator. On the one hand, because 
general practice in China is still in the development stage, 
GPs’ gatekeeping role has not been fully realised. Thus, 
patients could choose freely different levels of hospitals 
in China. Although the number of young people visiting 
CHCs has been increasing year by year, the overall CHC 
patient population is still dominated by the elderly. On 
the other hand, chronic diseases accounted for 91.41% 
of visits to CHCs between 2014 and 2018 in Shanghai, 
the proportion of patients with other types of diseases 
was relatively small.14 Therefore, the high proportion 
of multimorbidity in the Shanghai CHCs reflected the 
characteristics of ageing and chronic diseases of patients 
in CHCs. It also reminds that the health management 
department needs to pay attention to the challenges of 
multimorbidity in primary care.

We also found that the proportion of multimorbidity 
increased with age. Multimorbidity accounted for 43.7% 
among the patients aged 18–34 years, 62.9% among the 
patients aged 35–49 years, but 82.0% among the patients 
aged over 50 years. The result is similar to a study of 543 
patients over age 65 in Ghent, Belgium, which showed a 
multimorbidity rate as high as 82.6%,22 and is lower than 
the reported prevalence of 93.1% in Spain.23 In addition, 
it is worth noting that previous studies on multimorbidity 
have mostly targeted the elderly and evidence for young 
people was limited. But we have found that multimor-
bidity was prevalent in young and middle- aged popula-
tion. It implies that research and prevention strategies for 

Figure 3 Distribution of multimorbidity for adult patients 
with chronic diseases stratified by age in all community 
health centres (CHCs) in Shanghai between 2014 and 2018.
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multimorbidity should focus on the elderly and recognise 
its impact in the entire life cycle.24

Consistent with other findings, the proportion of multi-
morbidity in female patients was higher than that in male 
patients.25 This may be due to gender differences in 
medical treatment behaviours. Studies have reported that 
women may be more likely to use outpatient care services 
than men; therefore, their chronic diseases may be more 
likely to be detected than men.26

In this study, hypertension was found to be the most 
common chronic disease, either alone or in combination 
with other diseases. Hypertension and ischaemic heart 
disease, diabetes and hypertension, and hypertension 
and chronic bronchitis were the most important dyads in 
this study. Hyperlipidaemia, hypertension and ischaemic 
heart disease were the most common triad in our findings. 
Cardiovascular diseases and metabolic diseases were the 
main patterns of multimorbidity in CHCs in Shanghai. 

Table 2 Distribution of disease patterns for total adult patients with chronic diseases in all CHCs in Shanghai between 2014 
and 2018

Number of 
diseases Rank

Total Male Female

ICD code n (%) ICD code n (%) ICD code n (%)

Single 
disease

1 I10 229 145 (3.9) I10 139 287 (5.2) I10 89 858 (2.8)

2 K01/K02/K04/
K05/K08

113 692 (1.9) K01/K02/K04/K05/
K08

59 182 (2.2) K01/K02/K04/K05/
K08

53 361 (1.7)

3 K29 46 724 (0.8) E14 27 281 (1.0) J40 22 747 (0.7)

4 J40 45 971 (0.8) K29 24 137 (0.9) K29 22 587 (0.7)

5 E14 43 947 (0.7) J40 23 224 (0.9) N76 20 663 (0.7)

6 M13 39 416 (0.7) L08 19 886 (0.7) M13 20 203 (0.6)

7 I25 34 772 (0.6) M13 19 213 (0.7) I25 18 098 (0.6)

8 L08 31 404 (0.5) I25 16 674 (0.6) E14 16 666 (0.5)

9 L30 31 376 (0.5) L30 15 649 (0.6) L30 15 727 (0.5)

10 H10 25 536 (0.4) H10 11 824 (0.4) H10 13 712 (0.4)

Dyads 1 I10+I25 35 505 (0.6) I10+I25 19 252 (0.7) I10+I25 16 253 (0.5)

2 E14+I10 29 882 (0.5) E14+I10 18 627 (0.7) E14+I10 11 255 (0.4)

3 I10+K01/K02/
K04/K05/K08

20 918 (0.4) I10+K01/K02/K04/
K05/K08

13 957 (0.5) I10+K01/K02/K04/
K05/K08

6961 (0.2)

4 I10+J40 14 942 (0.3) I10+J40 8654 (0.3) I10+J40 6288 (0.2)

5 E78+I10 13 623 (0.2) E78+I10 7897 (0.3) E78+I10 5726 (0.2)

6 I10+K29 12 834 (0.2) I10+K29 7672 (0.3) I10+K29 5162 (0.2)

7 I10+I67/I69 10 972 (0.2) I10+M13 6087 (0.2) I10+I67/I69 5143 (0.2)

8 I10+M13 8882 (0.2) I10+I67/I69 5953 (0.2) I10+M13 4885 (0.2)

9 I10+L30 8054 (0.1) I10+L30 5400 (0.2) I10+L30 3482 (0.1)

10 H10+I10 7623 (0.1) H10+I10 4201 (0.2) H10+I10 3422 (0.1)

Triads 1 E78+I10+I25 7564 (0.1) E78+I10+I25 4331 (0.2) I10+I25+I67/I69 3272 (0.1)

2 E14+I10+I25 7201 (0.1) E14+I10+I25 3991 (0.2) E78+I10+I25 3233 (0.1)

3 I10+I25+I67/I69 6351 (0.1) I10+I25+I67/I69 3079 (0.1) E14+I10+I25 3210 (0.1)

4 I10+I25+K29 3580 (0.1) I10+I25+K29 1959 (0.1) I10+I25+J40 1692 (0.1)

5 I10+I25+J40 3575 (0.1) I10+I25+J40 1883 (0.1) I10+I25+K29 1621 (0.1)

6 I10+I25+K01/
K02/K04/K05/K08

2989 (0.1) I10+I25+K01/K02/
K04/K05/K08

1798 (0.1) I10+I25+M13 1534 (0.1)

7 I10+I25+M13 2971 (0.1) E14+E78+I10 1627 (0.1) I10+I25+K01/K02/
K04/K05/K08

1191 (0.0)

8 E14+E78+I10 2664 (0.1) E14+I10+K01/K02/
K04/K05/K08

1463 (0.1) E14+E78+I10 1037 (0.0)

9 E14+I10+J40 2222 (0.0) I10+I25+M13 1437 (0.1) I10+I25+I49 1029 (0.0)

10 I10+I25+I49 2176 (0.0) E14+I10+J40 1331 (0.1) H10+I10+I25 978 (0.0)

CHC, community health centre; ICD, International Classification of Diseases.
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These results are consistent with the relevant literature 
across the world. For example, a survey conducted in 
Nanjing, Jiangsu Province, showed that hypertension, 
diabetes, coronary heart disease and other diseases were 
common coexisting diseases among urban residents.27 
A study of 1480 adults aged more than 60 years in rural 
China also showed the same disease pairs.28 Studies in 
developed countries such as the USA29 and the UK30 also 
show that metabolic diseases and cardiovascular and cere-
brovascular diseases were common disease combinations. 
These results may be related to economic development 
and changes in people’s lifestyles. At the same time, it is 
also related to the Chinese government’s policy emphasis 
on the prevention and treatment of chronic diseases. 
Hypertension and diabetes are currently important 
contents of chronic disease management in the commu-
nity. Our findings also provide evidence for the need of 
multitargeted prevention and management strategies for 
chronic diseases.

However, we also found that the most prominent combi-
nation of arthritis or rheumatism and other diseases in 
the survey of Chinese community residents is relatively 
low in CHCs.31 Compared with primary care in developed 
countries, mental illness, tumours, tobacco and alcohol 
dependencies are very rare in CHCs in China.6 This 
finding hints at the limitations of Chinese GPs’ scope 
disease treatment. Most of these diseases are treated in 
large general hospitals, which highlights the need to 
strengthen the diagnosis and treatment capabilities of 
Chinese GPs.

Our research also found that among young patients 
aged 19–34, gynaecological diseases and oral diseases 
are the main types of diseases. For example, vaginitis and 
irregular menstruation rank first in the combination of 
diseases, followed by dental diseases such as pulpitis, peri-
odontal disease and dental caries. Studies have reported 
that dental disease is a risk factor for many chronic 
diseases.32 33 GPs need to pay attention to the challenge 
of oral diseases.

There are also some limitations in our study. First, 
our study is based on the retrospective review of EMRs. 
Therefore, as other studies conducted with EMRs,34 
only the diagnoses recorded in CHCs were included, 
excluding health problems seen elsewhere, which likely 
underestimated the scope multimorbidity. Second, due 
to the limitation of statistical power, analyses were mostly 
descriptive and no control group was included. Socioeco-
nomic data like family income cannot be obtained from 
EMRs, and thus we could not compare the differences in 
socioeconomic groups in this study.

CONCLUSIONS
Multimorbidity is an unexplored but urgent need to 
understand in primary care in China. This study provides 
information on the patterns of multimorbidity among the 
patients in CHCs in Shanghai. The proportion of multi-
morbidity in adult patients with chronic diseases visiting 

CHCs is as high as 81.1%, and it increases with age. Distri-
bution of multimorbidity is higher in female patients than 
that in male patients. Vascular and metabolic diseases are 
most frequent patterns in patients over 45 years old, but 
among the young patients, gynaecological diseases and 
oral diseases are the main disease combinations. Multi-
morbidity has brought huge challenges and burdens to 
GPs in primary care practice in Shanghai. China should 
strengthen its support for the prevention of chronic 
diseases and the improvement of GPs’ chronic disease 
management capabilities.
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