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ABSTRACT

Background: The hepatitis B virus (HBV) and hepatitis C virus (HCV) infections frequently go unnoticed for years
before developing into chronic liver disease, cirrhosis, and liver cancer. Sub-district government hospitals are
frequently rural and semi-urban populations' only access to healthcare in India, but prevalence data from this tier are
still hard to come by. This study was to ascertain the prevalence of HBsAg and anti-HCV in patients at a sub-district
government hospital in Kashipur, as well as to look at variations over time and between the three service arms of
OPD, JSY, and family planning.

Methods: This retrospective study was carried out in the laboratory records of L.D. Bhatt Government Sub-District
Hospital, Kashipur from April 2025 to February 2026 comprising 6,227 HBsAg and 6,003 anti-HCV tests in OPD,
JSY and Family Planning. 95% confidence intervals were used to express the prevalence; z-tests and chi-square tests
of homogeneity were employed, with p<0.05 being considered significant.

Results: Total 200 of 6,003 people had anti-HCV (3.33%, 95% CI 2.88-3.79%) and 98 of 6,227 people had reactive
HBsAg (1.57%, 95% CI 1.26-1.88%). HCV positivity was significantly higher (z=6.30, p<0.001). Monthly positivity
varied significantly from month to month (HBsAg y>=21.42, p=0.018; HCV ¥*=22.89, p=0.011), with a December
2025 spike in HBsAg and a November 2025 spike in HCV driving the range of 0.81% to 3.53% for HBsAg and
1.63% to 5.88% for HCV.

Conclusions: Both infections are still prevalent enough to warrant ongoing screening, with HCV being noticeably
more prevalent than HBV. Prenatal HBsAg screening should be universal rather than selective, as evidenced by the
high percentage of cases discovered through JSY.
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INTRODUCTION

Infection with hepatitis B virus (HBV) and hepatitis C
virus (HCV) is a major cause of chronic liver disease
worldwide. Infection with these viruses is often silent for
many years or decades before clinical symptoms develop,
at which time cirrhosis or hepatocellular carcinoma may
already have developed.! The majority of infected

persons presenting for general health care services for
unrelated complaints are unaware of their infection status.

An estimated 296 million people worldwide live with
chronic HBV infection and an estimated 58 million have
HCV infection.>* India has no shortage of either. National
estimates of HBsAg positivity range from 2% to 8% by
region.* HCV is less studied, but the challenges are great
as there is no preventive vaccine.® It is estimated that 75
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to 85% of persons infected with HCV will go on to
develop chronic infection.® The Ministry of Health and
Family Welfare has realized the need for upgradation of
facility level data for National Viral Hepatitis Control
Programme (NVHCP).”

Published literature on facility level data from the sub-
district level of the health system is relatively limited, that
is, hospitals between primary health centres and district
hospitals in the referral chain. These facilities typically
serve a heterogeneous population comprising urban
residents, patients from surrounding rural areas, pregnant
women registering for institutional delivery, and people
seeking family planning services. The infection risk
profile of this population is unique and has a bearing on
service planning.

Kashipur is a town in the district of Udham Singh Nagar,
Uttarakhand. The economy depends on agriculture, small
scale industry and trade. The catchment area is served by
the L. D. Bhatt Government Sub-District Hospital as the
main public health facility. The objective of this study
was to report the prevalence of HBV and HCV infection
at this facility over an 11-month period and explore
variation by service category and by month.

Aims and objectives

The study aims to determine the prevalence of HBsAg
and anti-HCV antibodies among screened patients. It
evaluates monthly changes in overall testing volumes and
positivity rates. It compares the distribution of HBsAg
and HCV infections across OPD, JSY, and Family
Planning departments. It tracks and compares the trends
of HBV and HCV positivity throughout the 11-month
study window.

METHODS
Study type

This was a retrospective, hospital-based observational
study. Based on secondary data from routine screening
records. No additional tests were ordered, and no patients
were directly contacted.

Study place

This study was conducted at L.D. Bhatt Government Sub-
District Hospital, Kashipur, Udham Singh Nagar,
Uttarakhand. Routine serological screening for blood-
borne infections is part of its standard laboratory
workload of the hospital’s OPD, maternal health (JSY),
and family planning services.

Study duration

This study was conducted from April 2025 to February
2026 (11 months).

Study population

Anyone with a recorded HBsAg or anti-HCV test during
the study period was included. Testing was carried out
across OPD, JSY, and family planning services whenever
clinically indicated or as per programme protocol, 6227
for HBsAg and 6003 for anti-HCV during the study
period. Cases with unclear or missing results were
excluded.

Sample collection and testing

Venous blood (2-3 ml) was collected from each subject
under aseptic conditions by trained laboratory staff using
sterile disposable syringes. The samples were processed
by the standard rapid immunochromatographic kits for
the detection of HBsAg and anti-HCV according to the
manufacturer’s instructions. Positive and negative
controls were run in each batch.

Data collection and statistical analysis

Monthly data on numbers tested and reactive were
extracted from laboratory registers and service records for
the OPD, JSY, and Family Planning units. Prevalence
was calculated as (reactive cases/total tested) x 100, with
95% confidence intervals computed using the Wilson
score method. Comparison of overall HBsAg and anti-
HCV positivity was performed using two-proportion z-
test and variation in positivity over the months for each
infection was assessed using chi-square tests of
homogeneity. The p values of <0.05 were considered
statistically significant. Descriptive calculations were
performed in Microsoft Excel. Inferential statistics were
calculated separately as described above.

Ethical consideration

The laboratory screening records were collected with the
permission of the Chief Medical Superintendent, L. D.
Bhatt Government Sub-District Hospital, Kashipur, on a
formal request from the Department of Zoology, Radhey
Hari Government Post Graduate College, Kashipur
(Letter No. 12058/2025-26, 11/03/2026). The study did
not involve direct patient contact but used only aggregate,
anonymized laboratory data, and no patient identifiers
were ever recorded or handled. The study was conducted
in accordance with the Declaration of Helsinki (2013
revision) and the manuscript was prepared according to
the STROBE checklist for observational studies.

RESULTS
Overall infection rates
Across all three service arms, 6,227 individuals were

tested for HBsAg and 98 were reactive, a prevalence of
1.57% (95% CI 1.26-1.88%). For anti-HCV, 6,003
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individuals were tested and 200 were reactive, a
prevalence of 3.33% (95% CI 2.88-3.79%). This
difference was statistically significant (two-proportion z-
test, z=6.30, p<0.001), with anti-HCV positivity running
consistently higher than HBsAg positivity in this
population. During the 11-month period, a total of 298
infected persons were identified across the OPD, JSY,
and FP services combined, with the majority identified
through JSY, reflecting both its share of testing volume
and its share of reactive cases (Table 1).

Table 1: Overall prevalence of HBsAg and anti-HCV
infection (April 2025-February 2026).

Parameter HBsAg Anti-HCV
Total tested 6,227 6,003
Total reactive 98 200
Overall prevalence (%) 1.57 3.33

95% CI 1.26-1.88 2.88-3.79

Month-wise data

A total of 458 tests were performed in October 2025 and
702 tests were performed in July 2025 for HBsAg. For
HCYV, the number of tests performed ranged from 323 in
November 2025 to 696 in July 2025. This is most likely
due to variation in patient attendance and laboratory
workload, rather than a change in underlying infection
risk, although this could not be confirmed from the
available records.

Once JSY and FP testing are included alongside OPD, no
month recorded zero HBsAg-reactive cases even the
quietest month, June 2025, still had five. HBsAg
positivity was lowest in June 2025 (0.81%) and highest in
December 2025 (3.53%). HCV positivity was lowest in
September 2025 (1.63%) and highest in November 2025
(5.88%) a real shift from the OPD-only figures, where
October had looked like the peak month. Having full data
for all services, chi-square tests of homogeneity

demonstrated that month-to-month variation was indeed
statistically significant for both HBsAg (y>=21.42, df=10,
p=0.018) and HCV (¥*>=22.89, df=10, p=0.011). The
spikes observed in December for HBsAg, and November
for HCV were the primary drivers, rather than normal
sampling noise (Table 2). The trends are summarized in
Figures 1 and 2.
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Figure 1: Monthly distribution of HBsAg-tested and
reactive cases.
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Figure 2: Monthly distribution of HCV-tested and
reactive cases.

Table 2: Month-wise distribution of HBsAg and anti-HCYV tested, reactive cases, and prevalence.

HBsA HBsA HBsA HCV HCYV prevalence
MO testedg reactige preval%nce (%) LGVt reactive (%) .
Apr 2025 603 8 1.33 565 18 3.19
May 2025 654 10 1.53 660 30 4.55
Jun 2025 617 5 0.81 604 11 1.82
Jul 2025 702 6 0.85 696 23 3.30
Aug 2025 580 12 2.07 576 16 2.78
Sep 2025 563 5 0.89 553 9 1.63
Oct 2025 458 7 1.53 451 12 2.66
Nov 2025 490 6 1.22 323 19 5.88
Dec 2025 510 18 3.53 509 24 4.72
Jan 2026 543 11 2.03 559 18 3.22
Feb 2026 507 10 1.97 507 20 3.94
Total 6227 98 1.57 6003 200 3.33
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Service category breakdown

Screening was done at three services points OPD, JSY
and FP over the period of 11 months (April 2025 to Feb
2026). The bulk of the testing load fell to JSY with 5,603
(90.0%) of the 6,227 total HBsAg tests, then OPD with
525 (8.4%) and FP with a mere 99 (1.6%). That gap
makes sense if you think about what each service is for:
JSY is linked to institutional deliveries under a
government maternal health scheme, so it naturally sees
large numbers of pregnant women passing through. FP is
a smaller, more focused group coming for counselling on
contraception and reproduction and not everybody there
is screened for hepatitis, compared to JSY.
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Figure 3: Month-wise distribution of patients under
OPD, JSY, and family planning services.
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Figure 4: Month-wise distribution of reactive cases
and prevalence under OPD, JSY, and family planning
services.

All three services had reactive cases with JSY again
leading the way not surprising, given how many more
people it tested. December 2025 a significant month with
11 positive cases in JSY alone. The reason it matters is
because hepatitis B can be transmitted to the baby at

delivery if the mother’s status is not caught in time. OPD
had a more fluctuating pattern month to month, and FP
only had a case that was reactive over the entire study
period (December 2025). That doesn't mean FP carries
less risk, though it just a reflection of how few people
from that group get screened in the first place. Table 4
shows the monthly reactive cases and prevalence under
OPD, JSY, and family planning services. Figure 4 shows
this distribution graphically.

Table 3: Month-wise distribution of patients under
OPD, JSY, and family planning services.

Month (0)4)) JSY FP Total
April 2025 42 556 5 603
May 2025 61 590 3 654
June 2025 29 584 4 617
July 2025 42 655 5 702
August 2025 41 537 2 580
September 2025 35 527 1 563
October 2025 36 415 7 458
November 2025 54 422 14 490
December 2025 50 438 22 510
January 2026 74 445 24 543
February 2026 61 434 12 507

Comparison of HBsAg and HCV prevalence

HCYV prevalence was more than HBsAg for almost all the
eleven months. Both had real month-to-month swings
when complete OPD+JSY+FP picture is used rather than
OPD alone. HBsAg was lowest in June 2025 (0.81%) and
highest in December 2025 (3.53% HCV bottomed out at
1.63% in September 2025 and peaked at 5.88% in
November 2025. HBsAg prevalence was an overall
1.57% (98 of 6,227 tested) compared with HCV at 3.33%
(200 of 6,003 tested), so HCV was obviously the more
persistent of the two infections in this population, which
is consistent with what other hospital-based screening
studies have found (Figure 5).°!!
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Figure 5: Month-wise comparison of HBsAg and HCV
prevalence percentage.
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Table 4: Month-wise distribution of reactive cases and prevalence under OPD, JSY, and family planning services.

Month
April 2025 0
May 2025 3
June 2025 1
July 2025 2
August 2025 4
September 2025 0
3
2
6
3
5

OPD reactive JSY reactive

8

October 2025
November 2025
December 2025
January 2026
February 2026

(S R R N NP RV Re RS BN |
—_

DISCUSSION

The observed HBsAg prevalence of 1.57% (including
JSY and family planning testing alongside OPD) is lower
than the 2-8% range usually found in Indian hospital-
based studies.*'? This is likely due to the cohort being
heavily weighted towards JSY-linked antenatal screening,
a broadly representative obstetric population rather than a
higher-risk hospital subgroup. This still supports the
conclusion that HBV continues to circulate in this
population at a level that justifies continued screening.

The anti-HCV positivity rate of 3.33% is close to the
upper end of global population level estimates which are
usually 3% to 4%, even in countries with a high burden of
HCV." This is still a hospital-based sample and not
appropriate for estimating community prevalence, since
those who seek care are more likely to be symptomatic or
otherwise at greater risk than the general population.
Therefore, the figure should be viewed as a facility-level
screening yield and not a community estimate. This is
higher than the anti-HCV positivity reported from
Uttarakhand (1.8%) and from a hospital in Uttar Pradesh
(1.76%, though the lack of risk factor data in the present
dataset means that the underlying drivers cannot be
characterised here.!*

The rate of anti-HCV positivity was significantly higher
than that of the HBsAg positivity (z=6.30, p<0.001).
Contrary to the pattern shown by the OPD data alone, the
inclusion of JSY and FP testing showed that the month-
to-month variation within each infection was statistically
significant (HBsAg: p=0.018; HCV: p=0.011). So, the
December 2025 HBsAg peak and November 2025 HCV
peak look less like isolated blips and more like real
month-specific spikes, although with only eleven months
of data it’s difficult to say whether they reflect a recurring
seasonal pattern or a one-off cluster.

The JSY service arm deserves special mention in that it
accounted for screening of more than 90% of all screened
persons and effectively served as a de facto antenatal
screening exercise. Vertical transmission of HBV from
mother to newborn is highly efficient.”> An HBsAg-
positive mother not identified before delivery is a missed
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opportunity for hepatitis B immunoglobulin and vaccine
in the critical first 24 hours of life.!® Singh et al made a
similar argument in a hospital-based study.'” The present
findings, with 11 reactive cases associated with JSY in
December 2025 alone further support the case for
universal and not selective testing for HBsAg at the point
of JSY registration.

It may also be noted that the coverage of testing was not
uniform across the three service arms. JSY had the largest
share in testing and reactive cases simply because it caters
to a far larger number of patients as compared to the
others, while testing in OPD and FP was relatively
modest. This is unlikely to be a deliberate gap in care, but
rather a combination of kit supply, staff workload and
protocol scope at any time. It means that the true burden
of infection among all hospital attendees, tested and
untested alike, cannot be fully estimated from this dataset
alone. It would be reasonable to move to universal,
protocol driven screening across all three services, rather
than the current selective pattern.

This study has few limitations. This was a single-site
study, and conclusions should not be generalized to the
wider district or region without additional data to support
such inference. And it also covers people that came to this
government hospital, anybody that never sought care is
not part of this picture at all. There was no information
about age, sex and risk factors in the records, limiting
what can be stated about who and why, unlike hospital-
based studies elsewhere in India that have captured this
level of detail.!® There was also no confirmatory testing,
no HBV DNA or HCV RNA work so these numbers are
screening results, not confirmed diagnoses. And even at
eleven months, the study period is less than a full year, so
any real seasonal pattern is still hard to pin down from
this alone.

What this study adds

There are few published data on seroprevalence from sub-
district hospitals in the Kumaon belt of Uttarakhand. This
study contributes to the body of knowledge on resource
allocation by providing month-level, service-specific data
from an operating facility that may be directly useful to
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district health officers and NVHCP coordinators. It
provides facility-based evidence that routine screening in
peripheral hospitals detects infections that would
otherwise be missed.

CONCLUSION

Overall, in OPD, combined JSY and Family Planning
services, HBsAg positivity was 1.57% and anti-HCV
positivity was 3.33% with significantly higher HCV
positivity as compared to HBsAg positivity (p < 0.001).
This was through screening over eleven months at this
government sub district hospital in Kashipur where 298
otherwise undetected infections were identified. The high
proportion of screening through the JSY arm supports
strong evidence for universal antenatal HBsAg testing.
These findings support the need for ongoing, systematic
screening for both infections at this facility and may
guide resource allocation at similar sub-district hospitals
in the region.

The present findings suggest that universal HBsAg
screening at JSY registration should be made mandatory
rather than selective and systematic HCV screening for
OPD patients with identifiable risk factors. At the
community level, a stronger uptake of hepatitis B
vaccination especially among pregnant women and
adolescents and periodic audits of injection safety and
sterilisation practices at the facility would facilitate
building on what this study has found. A multi-centric
study across hospitals in the Kumaon region would also
give a more authentic picture of the regional burden of
infection.
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