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Background: Healthcare workers (HCWs) are especially prone to contracting SARS-CoV-2 infection 
due to their work requirements. This study was conducted to analyze the frequency of SARS-CoV-2 
infection among frontline healthcare workers and various predictive factors of this infection in 
healthcare workers. Methods: This was a descriptive cross-sectional study. Data was collected at 
Obs/Gyn Department, Sheikh Khalifa Bin Zayed Al-Nahyan (SKBZ)/Combined Military Hospital 
Muzaffarabad, from Main Covid-19 Pandemic Data Collection and Information Centre, Muzaffarabad, 
from 15th April to 14th October 2021. Screening was offered to healthcare professionals and other 
supporting staff of all hospitals dealing with SARS-CoV-2 infection. Information was recorded on a 
structured questionnaire. Categorical variable were explained by frequency. Fischer exact test and χ2 
test were used, and p<0.05 were considered significant. Results: There are 4,776 healthcare workers in 
AJK. A total of 2,219 individuals were COVID positive, out of them 118 were healthcare workers. 
Males were 53% and females were 47%; 77% of cases were aged 25‒50 years. Physicians were 51.7% 
outnumbering nurses and allied staff. The cumulative incidence was 2.4%. Infection rate among 
frontline HCWs was 1%; it was 1.6 among HCWs in other departments, and 0.5% in HCWs with no 
patient contact. The rate of co-morbidities in affected HCWs was 33.05%. Conclusion: The risk of 
disease was high among frontline healthcare workers as compared to general population. The severity 
of infection was more in patients with co-morbidities. Among HCWs, the highest number of patients 
with COVID-19 were physicians. 
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INTRODUCTION 
Since the outbreak of SARS-COV-2 a novel 
coronavirus healthcare worker (HCWs) are over 
burdened by increased duty hours after it has been 
declared as a pandemic by the World Health 
Organization.1 This pandemic put healthcare system 
under tremendous pressure and challenged its ultimate 
capacity to deal with fast past infectious virus. 
Healthcare professional took responsibility and 
shouldered policy makers with utmost efforts in line of 
their duty. 

In the study presented herein, we have tried to 
underscore some of the imperatives and challenges 
currently being faced by frontline health workers in 
Azad Jammu and Kashmir State and propose certain 
recommendations to reduce the impediment being 
imposed on them in order to ensure the provision of 
rapid and efficient health care services. 

Earnest service and unconditional approach 
has always been considered as fundamental ethic for all 
health workers (HCWs), especially in time of peril as 
the present day. The last 15 months have been unusual 
for every individual across the globe as it has set the 
new norms for worlds living with COVID-19. SARS-

CoV-2 pandemic has not only implicated widespread 
morbidity and mortality but it has created fear and 
burden among HCWs and put everything on emergency 
mode. Reports across the world reveal that COVID-19 
has resulted risk for anxiety, depression, insomnia, and 
post-traumatic stress disorder among front line health 
care workers. It has also been shown that severe burnout 
syndrome affects as many as 33% of critical care nurses 
and up to 45% of critical care physicians that reflects the 
magnitude this virus has taken a toll on the HCWs.2 

Back in 2003 outbreak of Severe Acute 
Respiratory Distress Syndrome or SARS was reported 
for the first time in Hanoi, Vietnam. Outbreak of 
COVID-19 seems a repeat history, as reflected by the 
data presented by Chinese National Health Commission, 
with statistical data revealed that more than 3,300 
HCWs got infection in first of week of March with at 
least 46 deaths till mid of march. Similarly, in Italy 20% 
of their HCWs were infected, with significant number 
were reported losing their lives to the virus.3,4 Those 
who survived COVID-19 infection developed certain 
degree of immunity against SARS-CoV-2 as shown by 
the antibody titres done after six month of recovery.5,6 
Only effective vaccination against COVID-19 can 
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prevent it in near future. As virus transmission 
percentage is not exactly known so it is difficult to 
assess the seropositivity of population but it is estimated 
to range between 60% and 80%.7,8 

Until this compilation in Pakistan there have 
been 332,993 cases and 6,806 deaths (as 29th October, 
2020, 1700 hours) reported officially by Ministry of 
Health. Meanwhile in Azad Jammu and Kashmir 
(AJK), there have been 4,082 cases and 89 deaths (as 
of 29th October, 2020). Now another wave of SARS-
CoV-2 has set in and frontline healthcare workforce is 
highly exposed to SARS-CoV-2 infection again. 
Screening of HCWs with COVID-19 RT-PCR is of 
pivotal importance for surveillance of the pandemic 
and to predict the likely course herd immunity. 
Surveillance of the proportion of COVID-19 positive 
health care workers is an important indicator of spread 
of SARS-CoV-2. 

We aimed to see the frequency of COVID-19 
infection among frontline healthcare workers in AJK 
healthcare system and to analyze various predictive 
factors of this infection.  

METHODOLOGY 
A total of 118 healthcare workers, who were found 
SARS-CoV-2 positive were included in the study from 
April to October 2020. Information regarding 
epidemiological factors, exposure, symptoms and 
others relevant clinical information was taken on a 
structured questionnaire. Frontline or first line 
healthcare workers were defined as HCW directly 
involved in care of confirmed or suspected COVID-19 
cases, or stationed at emergency. Non-first line HCWs 
were those HCWs who were involved in general 
patients other than COVID-19. Categorical variable 
were explained by frequency. Chi-square test and 
Fischer exact test were used as per type of variable. 
SPSS-24 was used for data analysis. Two sided p<0.05 
was considered significant.  

RESULTS 
There were 4,776 HCWs working actively in AJK. 
Out of a total number of 2,219 patients diagnosed in 
AJK during the study period, 118 were healthcare 
workers, 52% were males and 47% were female, 77% 
cases were aged 25‒50 years, median age was 33 
years. Physicians were 51.7% and they outnumbered 
nurses and allied staff. The cumulative incidence was 
found to be 2.47%. (Table-1). 

COVID-19 infection was found to be 24% 
among the frontline HCWs, 76% among workers in 
other clinical departments and those with no direct 
contact with the patient (59% & 14% respectively). 
Infection rate was 0.8% among frontline healthcare 
workers, 1.4% among workers in other clinical 
departments and 1.6% among workers with no patient 

contact. (Table-2). 
Co-morbid conditions associated with 118 

COVID-19 confirmed HCWs are shown in Table-3. 
The rate of co-morbidities in affected HCWs was 
(39/118, 33.05%). Common co-morbidities among all 
COVID-19 positive individuals were diabetes (21, 
17.79%), hypertension (8, 6.77%), cardiovascular 
disease (4, 3.38%), asthma (2, 1.69%). Three (2.54%) 
of SARS-CoV-2 affected women were pregnant. 

Fever was the most common presenting 
symptom. Majority (102, 84.3%) of affected HCWs 
had mild course of disease while disease was severe in 
12 (9.9%) cases. CPAP was used in 12 patients. Four 
(3.3%) had critical disease, out of which 2 frontliners 
died. Fatality rate among HCWs was 1.69%. 
Infectivity was higher in diabetic and in hypertensive 
individuals and majority presented with features of 
common flu. (Table 4). 

Seventy-two (61%) HCWs got infection 
presumably from the Ward, 28 (23.7%) from 
Emergency Department/Clinic, while 18 (15.2%) 
were infected in community. Only 3 had travel 
history to cities with high prevalence of Covid 2 
cases. More (72, 61%) second line workers were 
infected than frontline HCWs in non-COVID wards 
(p<0.001). Twenty-eight HCWs had presumably 
transmitted infection to their families as well. 
Comparison of co-morbidities and symptoms 
between frontline and non-frontline HCWs found no 
significant difference in both subgroups. Age group 
26‒50 was the most affected group. (Figure-1).  

Table-1: Frontline HCWs according to their 
category and workplace 

 HCWs 

HCW with 
COVID- 

19 

HCW 
without 

COVID-19 

Estimated 
cumulative 
Incidence 

Total 4776 118 4658 2.47 
Job category 

Physician 1135 61 1074 5.37 
Nurses  649 10 639 1.54 
Assistants (paramedics) 2992 47 2945 1.57 

Department 
Outdoor and wards 3284 100  3.05 
Other departments 1492 18  1.21 

Table-2: Exposure location and job categories of 
HCWs with confirmed SARS-CoV2 infection 

Frontline 
HCW 

% of 
frontline 
HCWs 

Parameters Total Yes No  
Presumed exposure location 

ER/OPD 24 20 4 16 
Wards 76 5 71 4 
Other 18 5 13 4 

Job category 
Physicians 61 30 31 51.6 
Nurses 4 4 0 3.3 
Allied  6 6 0 5 

Transmitted to family/ 
friends 

28 13 15  
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Table-3: Co-existing diseases in HCWs with 
confirmed SARS-CoV2 

Frontline HCW 
Clinical Features Total Yes No 
Diabetes mellitus 21 9 12 
Hypertension 8 2 6 
Cardiovascular Disease 4 0 4 
Pregnancy 3 1 2 
Asthma 2 1 1 
Renal disease 1 0 1 

Table-4: Signs and symptoms in confirmed positive 
HCWs (n=118) 

Frontline HCW  
Signs and symptoms Total Yes No p 

Fever 78 34 44 0.002 
Cough 45 17 28 0.55 
Body aches 68 30 38 0.01 
Sore-throat 39 16 29 0.30 
Shortness of breath 27 12 19 0.79 
Loss of taste 4 3 1 0.112 
Loss of smell 10 5 5 0.304 
Diarrhoea 7 5 2 0.04 
Headache 8 4 4 0.441 
Anorexia 3 2 1 0.269 
Photophobia 1 1 0 0.339 
Nausea 2 2 0 0.113 

Figure-1: SARS-CoV-2 infection in age groups 

DISCUSSION 
This study started in Gynaecology Department of 
SKBZ Hospital Muzaffarabad. Later on, all district and 
teaching hospitals in Azad Jammu and Kashmir were 
included in the study. These hospitals are catering 
patients from all over the State, and HCWs were at 
higher risk of getting viral infection. 

The risk of acquiring the infection from 
patients is more in HCWs due to their direct and 
prolonged contact with patients suffering from 
COVID-19. The HCWs may not notice contracting the 
disease for a while. When compared SARS and 
Middle East Respiratory Syndrome with COVID-19, it 
was noticed that COVID-19 infection has much longer 
incubation period than the former infections.9 Longer 
incubation period results silent propagation of virus to 
others without showing any symptom.10 Many 
COVID-19 patients visiting hospitals had no or very 
subtle symptoms and some showed atypical 
symptoms. Presence of such patients in hospital setting 
poses greater risk for health staff and clinicians over 
there.11‒13 

The data analysis stratified with age reflected 
higher involvement of younger (21‒30 years) 
healthcare workers with a successive declining trend 
with an increase in age. The reason behind this trend 
was higher proportion of this age group being in direct 
contact with the patients and for longer period of time. 
Similar observations were made by Cortis D14. 
However, the severity of the disease in this group was 
lesser than those with advancing age because of lesser 
number of workers with co-morbids and better 
immunity for long working hours with infective 
patients. More male than female healthcare workers 
were involved probably due to social limitations of 
female workers. Global results suggest that men and 
women are equally affected, except in Pakistan where 
72% cases were male, and the disease severity and 
mortality was more among males.15 

COVID-19 is associated with a varying 
degree of disease, its course and common symptoms 
including fever, cough, sore throat, myalgias and 
shortness of breath. Diarrhoea remained an uncommon 
symptom in our study population. This is in agreement 
with Wei-Jie Juan et al16. Fever was the most common 
symptom in our location. Other common symptoms 
were cough, body aches, sore throat, and shortness of 
breath. Loss of taste and smell were less prevalent 
among all confirmed cases of COVID-19. 

Among 4,776 healthcare workers 118 
(2.47%) were affected with COVID-19, out of which 
39 (33.05%) had associated co-morbidity. Among 
these patients the most common co-morbidity was 
diabetes followed by hypertension and IHD; 
pregnancy, asthma and renal disease were least 
associated. A study conducted in China17 showed 
similar pattern of association with co-morbidities. 
Hypertension was the leading co-morbidity in China 
(39.5%), Italy (35.9%), USA (38.9%), and UK 
(27.8%), while in Iran diabetes was the commonest co-
morbidity. Globally, diabetes was the second highest 
prevalent co-morbidity in 5 out of 7 countries 
reviewed. The presence of one or more comorbidity 
was associated with increased severity of the disease 
although not clearly associated with increased fatality 
rate in COVID-19 patients.18 

Our results revealed that people having co-
morbidities developed severe symptoms and had 
higher mortality rate compared to those with no co-
morbid conditions. A total of 0.978% of HCWs with 
COVID-19 infection were asymptomatic. It has been 
reported that viral load in asymptomatic and 
symptomatic patient has no significant differences.12 

In this study 77.3% of affected HCWs did not 
progress to severe disease that may be attributed to 
age; majority of HCWs were less than 50 years old. 
HCWs have gained sufficient knowledge to deal with 
viral infection at early stage. Establishment of free of 
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cost PCR testing with 24 hours reporting time by the 
Government favoured early diagnosis and treatment 
with a better outcome for COVID-19 HCWs and the 
general public. 

CONCLUSION & RECOMMENDATIONS 
The frontline healthcare workers are at a greater risk of 
COVID-19. Among healthcare workers the highest 
number of patients with COVID-19 were physicians. 
Periodic testing and booster doses of vaccine must be 
practiced for HCWs, especially for those who worked 
for the past 15 days where more than two patients with 
hospital associated COVID-19 infections are reported. 
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