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ABSTRACTABSTRACT
Background: Untreated hepatitis C virus infection is major cause of cirrhosis and hepatocellular carcinoma 
causing significant morbidity and mortality. Our objectives were to determine distribution of active hepatitis C 
infected population by sex and age groups in District D.I.Khan, Pakistan.
Materials & Methods: This cross-sectional study was conducted at District Health Office, D.I.Khan, Pakistan from 
25 April 2021 to 12 May 2021.  Data was collected for period from 11 February 2017 to 22 April 2021. 1062 active 
hepatitis C infected cases were selected from population at risk consecutively. Sex (nominal) and age groups 
(ordinal) were variables. Distribution was analyzed by count, percentage and confidence intervals for proportion 
for population. Hypotheses for distribution were substantiated by chi-square goodness-of-fit test.
Results: Out of 1062 active hepatitis C infected population, 569 (53.58%) were men & 493 (46.42%) women, and 
51 (4.80%) in age group 0-20 years, 433 (40.77%) in 21-40, 476 (44.82%) in 41-60 & 102 (9.61%) in >60 years. 
Our distribution by sex (p<.00001) and age groups (p<.00001) was different than expected. 
Conclusion: In our study, active hepatitis C infection was more common in men than women and most common 
in age group 41-60 years, followed by 21-40, >60 & 0-20 years. Our observed prevalence of active hepatitis C 
infection in men was lower than expected & in women it was higher than expected. Our observed prevalence of 
active hepatitis C infection in the four age groups was not similar to expected.
KEY WORDS: Hepatitis C; Hepatitis C virus; Distribution; Prevalence; Incidence; Population;  Sex; Age groups; 
Chi-square Goodness of fit Test; Pakistan.
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1. INTRODUCTION1. INTRODUCTION
1.1 Background:  Globally in 2019 prevalence, inci-
dence and mortality of hepatitis C virus infection was 
about 0.8%, 1.5 million and 0.29 million respectively.1 
Untreated HBV and HCV infections are leading caus-
es of cirrhosis and hepatocellular carcinoma and are 
responsible for 96% mortality due to viral hepatitis. 
In 2015, 2.3 million HIV infected patients also had 
HCV infection. 

HCV in the European and Eastern Mediterranean 
regions is more prevalent.2 In 2019,  in Eastern 
Mediterranean Region, the prevalence, incidence 
and mortality of hepatitis C infection were 1.6%, 0.47 
million and 31,000 respectively.1

Suntur, et al.3 from Adana, Turkey during Jun. 2016 to 
Oct. 2018 distributed 869 active HCV infection cases 
as 69.51% (604*100/869=69.51) men and 30.49% 
(265*100/869=30.49) women.
Soliman, et al.4 from Luxor, Egypt during June 2016 
to May 2017 distributed 9,701 seropositive  HCV 
infections as 35.18% (3413*100/9701=35.18) men 
and 64.82% (6288*100/9701=64.82) women. 
Sharma, et al.5 from India showed in year 2020 
the distribution of 102 seropositive HCV infec-
tions as 47.06% (48*100/102=47.06) men and 
52.94% (54*100/102=52.94) women. Kumar, et 
al. 6 from Peshawar, Pakistan during Feb. 2013 to 
Jan. 2015 reported 123 active HCV infection cas-
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es, including 43.09% (53*100/123=43.09) men & 
56.91% (70*100/123=56.91) women, and 8.94% 
(11*100/123=8.94) in age group 10-20 years, 
38.21% (47*100/123=38.21) in 21-40 & 52.85% 
(65*100/123=52.85) in ≥41 years.
Ahsan, et al.7 from Peshawar, Pakistan during Sep. 
2016 to Feb. 2017 found distribution of 541 seropos-
itive HCV infection as 48.24% (261*100/541=48.28) 
men & 51.76% (280*100/541=51.76) women, 
and  7.02% (38*100/541=7.02) in age group 0-20 
years, 44.55% (241*100/541=44.55) in 21-40, 
42.33% (229*100/541=42.33) in 41-60 & 6.10% 
(33*100/541=6.10) in ≥61 years.
Ullah, et al.8 from Mardan, Pakistan for the period 
2017-2020 found distribution of 378 active HCV 
infection as 61.38% (232*100/378=61.38) men 
& 38.62% (146*100/378=38.62) women and 
6.88% (26*100/378=6.88) in age groups 11-20 
year, 47.09% (178*100/378=47.09)  in 21-40, 
45.24% (171*100/378=45.24) in 41-60 & 0.79% 
(3*100/378=0.79) in  ≥61 years.
Khan, et al.9 reported 17 active HCV infections 
from Takht Bhai, Mardan, Pakistan in 2018, includ-
ing 76.47% (13*100/17=76.47) men and 23.53% 
(4*100/17=23.53) women. 
Khan, et al.10 reported 23 active HCV infections 
from Batkhela, Malakand District, Pakistan in 2018, 
including 56.52% (13*100/23=56.52) men & 43.48% 
(10*100/23=43.48) women. He also reported 41 sero-
positive HCV infections as 12.19% (5*100/41=12.19) 
in age group 0-20 years, 29.27% (12*100/41=29.27) 
in 21-40, 31.71% (13*100/41=31.71) in 41-60 & 
26.83% (11*100/41=26.83) in ≥61 years. 
Jan, et al.11 published 45 seropositive HCV infections 
from Bannu, Pakistan in 2020, including 64.44% 
(29*100/45=64.44) men & 35.56% (16*100/45=35.56) 
women, and 6.67% (3*100/45=6.67) in age 
group 01-15 years, 33.33% (15*100/45=33.33) 
in 16-30, 31.11% (14*100/45=31.11) in 31-45, 
24.44% (11*100/45=24.45) in 46-60 & 4.44% 
(2*100/45=0.20)  in 61-75 years.   
1.2 Research problems (RPs), Knowledge Gaps 
(KGs), Research Questions (RQs) & Rationale: 
Unawareness regarding the distribution of active 
hepatitis C infected population by sex and age groups 
in District D.I.Khan, Pakistan were our two RPs. We 
could not retrieve the relevant data from various da-
tabases/ search engines. Lack of these information 
were our two KGs. What will be the distribution of 
active hepatitis C infected population by sex and 
age groups in District D.I.Khan, will be our two RQs? 
The rationale of our study will be to answer these two 
RQs, fill these two KGs and hence solve our two RPs.
1.3 Research Objectives (ROs)
RO 1: To find out the distribution of active hepatitis 
C infected population by sex in District D.I.Khan, 
Pakistan.

RO 2: To find out the distribution of active hepatitis 
C infected population by age groups in District 
D.I.Khan, Pakistan.
1.4 Research (Null) Hypotheses
H01: The observed distribution of active hepatitis 
C infected population by sex was matching to its 
expected distribution in District D.I.Khan, Pakistan.
H02: The observed distribution of active hepatitis C 
infected population by age groups was matching to 
its expected distribution in District D.I.Khan, Pakistan.

2. MATERIALS AND METHODS2. MATERIALS AND METHODS
2.1 Study Design, Settings & Duration: This 
cross-sectional study was executed at the District 
Health Office, D.I.Khan, Pakistan from 25 April 2021 
to 12 May 2021. Hospital Ethical Review Committee 
assented to the project before its inception. 
2.2 Population & sampling: The population of 
District D.I.Khan was 1,625,088 in 2017 census. 
With 1.6%1 expected prevalence rate of HCV in this 
population at risk, margin of error 0.7212% and 
confidence level of 95%, sample size came to be 
1,062 through online calculator,12 using consecutive 
sampling approach. All active hepatitis C infected 
patients were eligible for inclusion. 
2.3 Conduct of procedure: The data was collected 
from computer records of “Hepatitis Control Pro-
gram” office of MMMT Hospital, D.I.Khan for the 
duration of four years from Feb. 11, 2017 to Apr. 
21, 2021, after approval from the concerned stake 
holders. Detailed information was obtained from 
patients regarding clinical features, risk factors, 
co-morbidities and previous treatment. Necessary 
investigations like HCV antibodies detection by ICT 
and/ or by ELISA and ultrasound abdomen etc. 
were performed.  Active hepatitis C infection was 
confirmed on polymerase chain reaction (PCR). 
After confirming diagnosis, patients were started on 
recommended antiviral treatment.
2.4 Data Collection Plan:  Data was retrieved for 
these two variables (groups); sex (men/ women) 
and age groups (0-20, 21-40, 41-60 and >60 years). 
The data type was nominal for sex and ordinal for 
age groups. 
2.5 Data Analysis Plan
2.5.1 Descriptive Statistics and estimation of 
parameters: These two variables were analyzed by 
count and percentage for the sample. The population 
parameters were deduced from sample statistics as 
confidence intervals at 95%CL, using normal approx-
imation method.13

2.5.2 Testing of Hypotheses: The two null hypoth-
eses (H0 & H02) were validated by chi-square good-
ness-of-fit test each. Observed counts (O), expected 
counts (E), O-E, O-E2, ꭕ2, Σꭕ2, degree of freedom 
(d.f.) and p-value are given at α .05.14-16 



87

Distribution of active hepatitis C infected population by sex and age groups in District D.I.Khan, Pakistan.

Gomal Journal of Medical Sciences July-September 2021, Vol. 19, No. 3

3. RESULTS3. RESULTS
3.1 Descriptive Statistics & Estimation of Parameters
3.1.1 Distribution of active hepatitis C infected 
population by sex and age groups: Table 3.1.1 
highlights the distribution of 1,062 active hepatitis 
C infected population by sex and age groups. Here 
active hepatitis C infection was more common in men 
53.58.%, than women 46.42%, and most common in 
age group 41-60 years (44.82%), followed by 21-40 
years (40.77%) , >60 years (9.61%) & 0-20 years 
(4.80%). 
3.2 Testing of Hypotheses
3.2.1 Observed vs. expected distribution of active 
hepatitis C infected population by sex (H01): Chi-
square goodness-of-fit test testifies the difference 
between the observed counts from our sample 
(n=1062) in column 2 (C2) against expected counts 
(C3) from a study by Ullah, et al.8 from Mardan, 

Pakistan (n=378). With difference in sample sizes/ 
denominators, the expected counts are adjusted to 
our sample size (C4). C5, C6 & C7 shows relevant 
percentages. (Table3.2.1.1) 
With p-value <.0001, H01 was rejected, confirming 
that the observed counts are different from the 
expected counts. Simply, our observed prevalence 
in men 53.58% was lower than expected (adjusted) 
for men 61.38% & in women 46.42% it was higher 
than expected (adjusted) for women 38.62%. (Table 
3.2.1.2)
3.2.2 Observed vs. expected distribution of active 
hepatitis C infected population by age groups 
(H02): Chi-square goodness-of-fit test testifies the 
difference between the observed counts from 
our sample (n=1062) in column 2 (C2) against 
expected counts (C3) from a study by Ullah, et al.8 
from Mardan, Pakistan (n=378). With difference in 
sample sizes/ denominators, the expected counts 

Table 3.1.1: Distribution of active hepatitis C infected population by sex and age groups in District 
D.I.Khan, Pakistan

Variables Groups
Sample analysis 95%CI for proportion 

Count Percentage Lower Upper

Sex
Men 569 569*100/1062=53.58% 50.57 56.56
Women 493 493*100/1062=46.42% 43.44 49.43

Age groups 
(years)

0-20 51 53*100/1062=4.80% 3.67 6.26
21-40 433 433*100/1062=40.77% 37.85 43.75
41-60 476 476*100/1062=44.82% 41.85 47.82
>60 102 102*100/1062=9.61% 7.98 11.53

Total 1062 1062*100/1062=100% Population parameters

Table 3.2.1.1: Observed, expected and adjusted expected counts and percentages for distribution of 
active hepatitis C infected population by sex in District D.I.Khan, Pakistan

Column1- 
Sex

C2-Observed 
counts

C3-Expected 
counts

C 4 - A d j u s t -
ed expected 

counts 

C5-Observed 
%ages

C6-Expected 
%ages

C7-Adjusted ex-
pected %

Men 569 232
232*1062/378

=651.81
569*100/1062

=53.58%
232*100/378

=61.38%
651.81*100/1062 

=61.38%

Women 493 146
146*1062/378

=410.19
493*100/1062

=46.42%
146*100/378

=38.62%
410.19*100/1062 

=38.62%

Total 1062 378 1062 100% 100% 100%

Table 3.2.1.2: Observed vs. expected distribution of active hepatitis C infected population by sex in 
District D.I.Khan, Pakistan

Sex Observed count (O) Expected count (E) O-E (O-E)2 ꭕ2 p-value

Men 569 651.81 -82.81 6857.5 10.52
<.0001

Women 493 410.19 82.81 6857.5 16.72

Total 1062 1062 00 Σꭕ2 27.24 d.f.=1
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are adjusted to our sample size (C4). C5, C6 & C7 
shows relevant percentages. (Table 3.2.2.1) 
With p-value < .0001, H02 was rejected, confirming 
that the observed counts are different from the 
expected counts. Simply, our observed prevalence 
in the four age groups was different than expected 
(adjusted) for the four age groups. (Table 3.2.2.2)

4. DISCUSSION4. DISCUSSION
4.1 Distribution of active hepatitis C infected 
population by sex (H01): In our data (n= 1062) ac-
tive hepatitis C infection was more common in men 
53.58% (95% CI 50.57-56.56) than women 46.42% 
(95% CI 43.44-49.43).  (Table 3.1.1)
Similar to our findings, higher frequency in men 
than women were proved by Jan, et al.11 (64.44% 
vs. 35.56%), Ullah, et al.8 (61.38% vs. 38.62%), Khan, 
et al.9 from Takht Bhai, Mardan, Pakistan (76.47% 
vs. 23.53%), Khan, et al.10 from Batkhela, Malakand 
District, Pakistan  (56.52% vs. 43.48%) &  Suntur, et 
al.3 from Adana, Turkey (69.51% vs. 30.49%).
Dissimilar to our results, lower frequency in men than 
women were highlighted by Kumar, et al.6 (43.09% vs. 
56.91%), Ahsan, et al.7 (48.24% vs. 51.76%), Sharma, 
et al.5 from India (47.06% vs. 52.94%) and Soliman, 
et al.4 from Luxor, Egypt (35.18% vs. 64.82%). No 
study demonstrating similar prevalence in men and 
women could be sorted out from literature.

Our observed prevalence of active hepatitis C infect-
ed population in men 53.58% was lower than what we 
expected (adjusted) for men 61.38% & our observed 
prevalence of active hepatitis C infected population 
in women 46.42% was higher to what we expected 
(adjusted) for women 38.62% from the study by 
Ullah, et al.8 from Mardan, Pakistan. (Table 3.2.1.2)
4.2 Distribution of active hepatitis C infected 
population by age groups (H02): In our data (n= 
1062) active hepatitis C infection was most common 
44.82% (95% CI 41.85-47.82) in age group 41-60 
years, followed by 40.77%  (95% CI 37.85-43.75) 
in 21-40 years, 9.61% (95% CI 7.98-11.53) in >60 
years and 4.80% (95% CI 3.67-6.26) in 0-20 years. 
(Table 3.1.1)
Ullah, et al.8 found that active hepatitis C infection 
was most common 47.09% in age group 21-40 year, 
followed by 45.24% in 41-60 years, 6.88% in 11-20 
years and 0.79% in ≥ 61 years.
Ahsan, et al.7 found that seropositive HCV infection 
was most common 44.55% in age group 21-40 years, 
followed by 42.33% in 41-60 years, 7.02% in 0-20 
years and 6.10% in ≥ 61 years.
Khan, et al.10 from Batkhela, Malakand District, Paki-
stan found that seropositive HCV infection was most 
common 31.71% in age group 41-60 years, followed 
by 29.27% in 21-40 years,  26.83% in ≥ 61 years and 
12.19% in 0-20 years.

Table 3.2.2.1: Observed, expected and adjusted expected counts and percentages for distribution of 
active hepatitis C infected population by age groups in District D.I.Khan, Pakistan

Column 1- 
Age groups

C2-Obser-
ved counts

C3-Expect-
ed counts

C4-Adjusted ex-
pected counts 

C5-Observed 
%ages

C6-Expected 
%ages

C7-Adjusted ex-
pected %ages

0-20
Years

51 26
26*1062/378

=73.05
51*100/1062

=4.80%
26*100/378

=6.88%
73.05*100/1062

=6.88%
21-40
Years

433 178
178*1062/378

=500.09
433*100/1062

=40.77%
178*100/378 

=47.09%
500.09*100/1062

=47.09%
41-60
Years

476 171
171*1062/378

=480.43
476*100/1062

=44.82%
171*100/378 

=45.24%
480.43*100/1062

=45.24%
>60
Years

102
3 3*1062/378

=8.43
102*100/1062

=9.61%
3*100/378
=0.79%

8.43*100/1062
=0.79%

Total 1062 378 1062 100% 100% 100%

Table 3.2.2.2: Observed vs. expected distribution of active hepatitis C infected population by age groups 
in District D.I.Khan, Pakistan (n=1,062)

Age groups Observed count (O) Expected count (E) O-E (O-E)2 ꭕ2 p-value
0-20 Years 51 73.05 -22.05 486.20 6.66

<.0001
21-40 Years 433 500.09 -67.09 4501.07 9.00
41-60 Years 476 480.43 -4.43 19.62 0.04
>60 Years 102 8.43 93.57 8755.34 1038.59
Total 1062 1062 00 Σꭕ2 1054.29 d.f.=3
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29-36. https://doi.org/10.46903/gjms/17.02.1926 
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population of D.I.Khan Division, Pakistan. Gomal 
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Kumar, et al.6  found that active HCV infection was 
most common 52.85% in age group of >41 years, 
followed by 38.21% in 21-40 years and  8.94% in 
10-20 years.
Jan, et al.11 found that seropositive HCV infection 
was most common 33.33% in age group 16-30 years, 
followed by 31.11% in 31-45 years, 24.45% in 46-60 
years, 6.67% in 1-15 years and 4.44% in 61-75 years.  
Our observed prevalence of active hepatitis C infect-
ed population in the four age groups was not similar 
to what we expected (adjusted) for the four age 
groups from the study by Ullah, et al.8 from Mardan, 
Pakistan. (Table 3.2.2.2)
4.3 Marwat Logical Trajectory of Research Pro-
cess: We designed our project according to the 
innovated model of “Marwat Logical Trajectory of 
Research Process”.17-21

5. CONCLUSIONS 5. CONCLUSIONS 
In our study, active hepatitis C infection was more 
common in men than women and most common in 
age group 41-60 years, followed by 21-40, >60 & 
0-20 years. Our observed prevalence of active hep-
atitis C infection in men was lower than expected & 
in women it was higher than expected. Our observed 
prevalence of active hepatitis C infection in the four 
age groups was not similar to expected.
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