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Review Article

Abstract
Background: The novel coronavirus or COVID-19 has become a catastrophic global crisis due to its accelerated upsurge 
in cases. Most hospital admissions and deaths are attributed to the underlying clinical conditions of the infected person.

Objective: This study aims to estimate the proportion of comorbidities in patients with confirmed COVID-19 serological 
diagnosis.

Methods: A systematic review was performed utilizing PubMed, EBSCO, and CINAHL databases prior to March 22, 2020.

Results: A total of 2028 COVID-19 patients were analyzed from the 11 studies. Nearly 33% of the patients had some 
form of clinical comorbidities. Hypertension (15%, 95% CI, 9-21%), diabetes mellitus (11%, 95% CI, 8-14%), cardiovascular 
disease (6%, 95% CI: 3-8%), cerebrovascular disease (3%, 95% CI: 1-4%), chronic lung disease (2%, 95% CI: 1-3) were the 
most prevalent comorbid conditions. The studies had significant heterogeneity between 49% to 93%.

Conclusion: Higher proportions of comorbidities in COVID-19 patients strengthen the conclusion that individuals with 
underlying chronic comorbidities could have a greater susceptibility to COVID-19 infections. A potential link between 
comorbid conditions and COVID-19 infection could protect vulnerable groups as well as help with risk assessment.
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A study by Jain and Yuan reported pooled estimates of se-
lected comorbidities as the strongest predictive for disease 
severity and intensive care unit (ICU) admission for COVID-19 
patients [9]. However, there are no studies that provide an 
overall synthesis of evidence in terms of clinical comorbidities 
in patients with confirmed COVID-19. Therefore, we aim to 
estimates the prevalence of associated clinical comorbidities 
in COVID-19 patients, which could be useful for both the plan-
ning and management of the cases.

Introduction
A novel coronavirus referred to as coronavirus disease 

2019 (COVID-19), originated from Wuhan, China in Decem-
ber 2019, and the World Health Organization (WHO) declared 
it as a public health emergency on January 30, 2020 [1]. On 
March 11, 2020, it was declared a global pandemic owing to 
the massive surge in cases [2]. This is not the first time the 
world has suffered infectious disease outbreaks of this poten-
tial. However, an unrestricted movement of people and the 
highly contagious nature of this virus has facilitated its rap-
id spread across the globe, making it challenging to manage 
[3,4].

As of April 23, 2020 a total of 2,544,792 confirmed 
COVID-19 cases were recorded worldwide with 1,75,694 
deaths [5]. Many of the infections are in the aging popula-
tion; people aged 50 years or above contributing 35-45% of 
the total infections [6]. Furthermore, the case fatality rate is 
also highest amongst this age group. Most of these deaths 
are attributed to the pre-existing comorbid conditions [6-8]. 
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applied morbidity specific keywords such as “hypertension, 
diabetes, cardiovascular disease, chronic lung disease, chron-
ic liver disease, chronic kidney disease, and malignancy”.

Study selection
Study selection was performed by YA and AS independent-

ly. The studies were then assessed for final inclusion, followed 
by sorting of the duplicates, title and abstract screening, and 
full-text screening (Figure 1). Studies published as original ar-
ticles, either observational or retrospective cohort in peer-re-
viewed journals from December 1, 2019 to March 20, 2020 
were included in the study. Studies such as case studies or 
case series, editorial, review, or commentary and studies 
which did not have enough information on clinical morbid-
ities were excluded. Similarly, studies conducted in the pe-
diatric population and pregnant women were also excluded.

Data extraction
A data extraction form was developed in MS-excel, and 

Methods
This systematic review was conducted following the Pre-

ferred Reporting Items for Systematic Review and Meta-anal-
ysis (PRISMA) guidelines [10]. The primary aim of the study is 
to report the associated clinical comorbidities in patients with 
confirmed COVID-19 serological diagnosis and estimate their 
pooled proportions.

Data sources and search strategy
We limited our search to three online databases: PubMed, 

EMBASE, and CINAHL. The last search was done on March 20, 
2020. A systematic search strategy was employed without re-
strictions on language. Starting with a disease of interest, the 
search keywords included ‘coronavirus disease 2019, SARS-
CoV-2, 2019ncov, novel coronavirus 2019, Covid19, clinical 
characteristics, clinical outcomes, clinical comorbidity, co-
morbidity, clinical comorbidities, comorbidities, and chronic 
comorbidities. To avoid missing any relevant studies, we also 
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Figure 1: Flow diagram of the search process determining study eligibility and inclusion in the analysis.
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three authors (AS, KS, LA) extracted data independently. Data 
extraction was limited to the study objectives and was veri-
fied by YA and MT. Any disagreement between authors was 
resolved by consensus. The data extraction was limited to 
author names, date of publication, journal, country, patient’s 
age and gender, number of infected and hospitalized patients, 
medical staff, comorbidities, and deaths due to COVID-19.

Quality assessment
Quality of the included studies was assessed using the 

standard checklist produced by the US National Health Lung 
and Blood Institute for observational cohort and cross-sec-
tional studies [11]. The focus of the quality assessment was 
based on the objective clarity, population definition, inclusion 
and exclusion criteria, clearly defined intervention, appropri-
ate use of statistical methods and the outcome of interest, 
well-description of results, and consideration of the potential 
confounding variables and statistical adjustment for their im-
pact. The outcome of the quality was assessed into four cat-
egories: Yes, No, NA (not applicable to the study) or NR (not 
reported in the study) (Supplementary Table 1).

Data analysis and statistical methods
We analyzed pooled estimates of the total clinical comor-

bidities and each specific morbidity where applicable. The 
pooled estimates were determined using a random effect 
model (DerSimonian-Laird). The pooled proportion below 
one percent was not presented in the table. Any inconsis-
tencies in the study were assessed using the chi-square test 
for heterogeneity (I2). Higher the value of I2, the higher the 
inconsistency in the included studies. All statistical analyses 
and calculations were conducted using Minitab©, while the 
meta-analysis was performed in ‘Open Meta Analyst©.’ Data 
were presented in percentages, proportions, range, and con-
fidence intervals as required. A p-value < 0.05 was considered 
statistically significant.

Results

Study selection
A total of 11 studies were included for the evidence syn-

thesis out of the 145 extracted from the databases (Figure 1). 
During the title/abstract screening, 82 studies were exclud-
ed resulting in 54 studies for full-text screening. Of these, 37 
were excluded based on our exclusion criteria; case studies/
case series (10), studies in children and pregnant women (n 
= 6), studies without adequate data on comorbidities (n = 8), 
and studies either review, editorial, or commentary (n = 13).

Characteristics of included studies
Table 1 [12-22] describes the characteristic of the stud-

ies included in the study. A total of 2028 COVID-19 patients 
were included from 11 studies with the mean age of 50 years 
(range: 39 to 60 years). More than half (59%) of the patients 
were males. Similarly, more than half of the patients needed 
hospitalization. The overall case fatality rate (CFR) was 8.14% 
among all the patients.

Chronic clinical co-morbidities
Out of 11 included studies, 10 studies reported Hyper-

tension (HTN) and diabetes mellitus (DM), 9 cardiovascular 
disease (CVD), 8 each chronic lung diseases and malignancy, 
5 each cerebrovascular diseases and chronic kidney diseases, 
and 4 chronic liver disease (Figure 2).

Of the total COVID-19 patients, 748 (33%, 95% CI 24-42%, 
I2 = 94%) reported having at least one or more of the associat-
ed comorbidities (Figure 3).

In Table 2, random-effect meta-analysis of specific mor-
bidities showed 15% (95% CI, 9-21%) had HTN followed by 
11% (95% CI, 8-14%) DM, 6% (95% CI, 3-8%) (CVD), 3% (95% 
CI, 1-4%) cerebrovascular disease and 2% (95% CI, 1-3%) 
chronic lung disease. More than one percent had malignan-

Table 1: Characteristics of studies included in the study.

Study ID Country Total 
sample

Study design Mean 
Age 

(years)

Male Female Hospitalized Death Medical 
Staffs

Smoking 
history

Chen, et al. 2020 [12] China 99 Retrospective cohort 55.5 67 32 0 11 0 0

Guan, et al. 2020 [13] China 1099 Retrospective cohort 47 640 459 1099 15 38 158

Huang, et al. 2020 [14] China 41 Retrospective cohort 49 30 11 0 6 0 3

Hu, et al. 2020 [15] China 24 Retrospective cohort 38.8 8 16 0 0 0 2

Li, et al. 2020 [16] China 83 Retrospective 
observational

45.5 44 39 0 0 0 0

Pung, et al. 2020 [17] China 17 Retrospective cohort 40 7 10 0 0 0 0

Shi, et al. 2020 [18] China 81 Retrospective cohort 49.5 42 39 0 2 0 0

Wu, et al. 2020 [19] China 201 Cohort study 51 128 73 0 44 0 0

Yang, et al. 2020 [20] China 52 Retrospective 
observational

59.7 35 17 0 32 0 2

Zhang, et al. 2020 [21] China 140 Retrospective cohort 57 71 69 0 1 3 9

Zhou, et al. 2020 [22] China 191 Retrospective cohort 56 119 72 0 54 0 0

Total  2028  49.9 1191 837 1099 165 41 174
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them, HTN (15%), DM (11%), CVD (6%), cerebrovascular dis-
ease (3%), chronic lung diseases (2%) were the most common 
comorbidities. The findings resonate with two previously 
published systematic reviews [23,24]. However, an earlier 
study has reported relatively higher comorbidities (25% HTN 
and 24% CVD) [9,23]. Studies have associated HTN, DM, and 
CVD with COVID-19 related-mortality [25]. As the only option 
of COVID-19 recovery depends on the development of anti-
bodies against the virus, multiple coexisting comorbidities 
can decrease the body host defense mechanism and increase 
complications [26]. Therefore, early recognition of patients 
with underlying comorbid conditions and concurrent man-
agement of co-morbidities is crucial to reduce complications, 
hospitalization, and deaths related to the infection.

Comorbidities can be seen at any age. However, it in-

cy and chronic liver disease; however, the pooled proportion 
was not calculated due to the small sample size. There was 
significant heterogeneity amongst the studies (48% to 93%).

Discussion
This systematic review and meta-analysis estimates the 

proportion of overall and specific morbidities in COVID-19 
patients with a higher number of studies and patients pop-
ulation (11 studies, 2028 patients) than previously published 
reviews [9,23].

At present, there is no definitive treatment of COVID-19. 
The associated clinical comorbidities further complicate this 
absence of therapeutic alternatives in COVID-19. Our me-
ta-analysis reported that 33% of the patient infected with 
COVID-19 had some forms of clinical comorbidities. Among 
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Figure 2: Number of studies reporting clinical morbidities.

         

Figure 3: Meta-analysis of overall comrobdites reproted.
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tious diseases reported similar comorbidities. For example, 
51% of the MERS patients had diabetes, 48% hypertension, 
and 30% cardiac diseases [32]. Similarly, of all the comorbid-
ities in SARS patients, 16% had diabetes, and 12% had car-
diac disease [33]. These identified clinical comorbidities are 
proven to be associated with the deprived prognosis of the 
disease [8]. Our findings suggest that, like other severe acute 
respiratory outbreak comorbidities such as hypertension, dia-
betes, and CVD may predispose the adverse clinical outcome 
of COVID-19 patients in terms of disease severity and death 
[34]. Hence, the management of existing morbidities should 
be part of the COVID-19 treatment plan for a better outcome.

Study Limitations
We did not perform a comparative analysis to explore the 

association between comorbidities and disease severity or 
death, as many of the studies included were case series with-
out an internal control group. Furthermore, the study was not 
able to stratify the proportion of comorbidities according to 
patient’s characteristics such as age and gender, which would 
have provided valuable information on target populations for 
the intervention. Sex disaggregated pattern has been sug-
gested in COVID-19, however, our study did not analyze the 
role of comorbidities in disease severity and deaths between 
males and females. Besides, our study has significant hetero-
geneity in study design and sample size, which needs to be 
considered while interpreting the results.

Conclusion
Hypertension, diabetes mellitus, and cardiovascular 

diseases are the most prevalent comorbid conditions in 

creases with age. Adult populations between 45-64-years 
had a 30% prevalence of comorbidities, while in those above 
65 years, it is 96% [27,28]. Similarly, older people are more 
vulnerable and develop a severe form of infection with 
COVID-19. A study in China reported an infection rate of 3.3% 
and a case fatality rate of 6.4% in COVID-19 patients aged 60 
years or above [29] Although we did not perform age-strati-
fication and sub-group analysis, the higher case fatality rates 
in our study could be attributed to the number of patients 
with extremes of age in our study and the inclusion of the 
initial studies, which were mostly concentrated on the severe 
cases during the early unfolding of the disease. Also, 58.78% 
of our patients were males, and recent gender-disaggrega-
tion data suggest higher susceptibility and severity in males 
[30]. Similarly, alcohol intake and smoking behavior might 
have enhanced the severity of comorbidities contributing to 
the development of a severe form of infections and increased 
case fatality. Alcohol intake is an independent risk factor that 
accelerates morbidities [31] hence we suggest further explo-
ration concerning COVID-19 diseases. Around 8.60% of our 
total patients were smokers. Unfortunately, we did not have 
information about alcohol consumption in our included stud-
ies.

The occurrence of multiple chronic conditions adds a lay-
er of complexity to disease management. Infected individu-
als with underlying chronic comorbidities likely experience 
heightened infection risk with possible development of com-
plications and poor prognosis. The reason for developing se-
vere infections and deaths in COVID-19 could be the direct 
result of existing comorbidities before the onset of the infec-
tion. Alike COVID-19, patients with other respiratory infec-

Table 2: Pooled proportion of chronic clinical comorbidities in COVID-19 patients.

Morbidities Crude Proportion (N=2028) Pooled Proportion

n (%) 95% CI Proportion 95% CI p-value Heterogeneity I2 (p-Value)

Hypertension (HTN) 350 (17.26) 15.64-18.97 0.15 0.09-0.21 0.001 93.24 (0.001)

Diabetes Mellitus (DM) 205 (10.11) 8.33-11.50 0.11 0.08-0.14 0.001 65.28 (0.001)

Cardiovascular Disease (CVD)* 97 (4.78) 3.90-5.80 0.06 0.03-0.08 0.001 75.63 (0.001)

Cerebrovascular Disease* 71 (3.50) 2.74-4.40 0.03 0.01-0.04 0.001 88.35 (0.001)

Chronic Lung Disease* 44 (2.17) 1.58-2.90 0.02 0.01-0.03 0.001 48.92 (0.034)

Chronic Liver Disease*¶ 30 (1.48) 1.00-2.11 NA

Malignancy*¶ 27 (1.33) 0.90-1.93 NA

Chronic Kidney Disease* 17 (0.84) 0.49-1.34 NA

Hepatitis B 23 (1.13) 0.72-1.70 NA

Digestive System Disorders* 18 (0.89) 0.53-1.40 NA

Endocrine System Disorders* 15 (0.74) 0.41-1.21 NA

Nervous System* 8 (0.40) 0.20-0.78 NA

Immunosuppression* 2 (0.10) 0.01-0.36 NA

Rheumatologic Disorders* 1 (0.05) 0.00-0.30 NA

Malnutrition 1 (0.05) 0.00-0.30 NA

Others 22 (1.08) 0.70-1.70 NA

*not specified; ¶pooled proportion less than one percent
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COVID-19. The higher proportion of comorbidities suggests 
the importance of early identification of underlying health 
conditions and intervention in COVID-19 management. A fu-
ture study exploring the potential link between comorbidities 
and COVID-19 stratification by age group and gender would 
help in the risk assessment of vulnerable groups and formu-
late population-based strategies to mitigate the risk.
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