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A B S T R A C T

Introduction: Etiological link between cervical cancer & HPV is independent of other risk factors but their
geographic variations need to be explored. Cervical cancer with profile of Sexually Transmitted Disease
has consistent causal connection with persistent cervical HPV infection, so such carrier women are at High
risk. Thus, study evaluate risk of HPV infection in women of Jamnagar region by exploring aetiological
determinants related to their sexual life.
Aim: To explore incidence of cervical HPV infection along with its association with cervical cancer as
well with commonly proposed aetiological factors in adult women of Jamnagar
Materials and Methods: The study was conducted in 2004 on random 110 women attending Gynecology
out patient department of GG Hospital at MPSGMC Jamnagar by taking their cervical smear and
administering them questionnaires about their sexual life. HPV infection was diagnosed based on
cytopathic effects of HPV, by Microbiological staining techniques. Association of cervical HPV positive
status of women in relation to common aetiological factors and carcinoma cervix were analyzed.
Results: 10.9% of women exhibited cervical HPV infection out of them 20% belonged to higher age group
(50-59 years) followed by 16.6% of young age group (20-29). 15.3% of women with HPV infection were
having 6 -10 years of active married life. Accordingly 18.18% HPV infected women were multipara -
bearing 3 - 4 children whereas nullipara had no HPV infection. 75% of women with carcinoma cervix were
positive for cervical HPV which endorse strong causal connections.
Conclusions: Study concludes that cervical HPV is prevalent in 10.9% adult women of Jamnagar region
and is significantly attributable to cervical cancer. HPV positive woman have profile of sexually active
life of initial years, early age at first coitus or had longer but active married life, so sexual transmission
happens to be the predominant mode of HPV acquisition. Similarly, multiparity has aetiological association
with positive cervical HPV. Study reflects women’s HPV status at single point in time, so longitudinal
observations are recommended. However, certain recommendations are made considering associated
aetiological factors as guiding principle to derive HPV prevention strategy.

© 2019 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

1. Introduction

There were about 500 000 incident cases of and 275 000
deaths due to cervical cancer worldwide in 2002, equivalent
to about a tenth of all deaths in women due to cancer.1 Th e
burden of cervical cancer is disproportionately high (>80%)
in the developing world with its remarkable prevalence
especially in the south-east-Asian regions2,3 Many long
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clinical & epidemiological studies have supported beyond
reasonable doubt the universally consistent aetiology of
cervical cancer and causal connection of persistent cervical
human papilloma virus infection having prominent profile
of sexual transmission.4,5

Human papilloma virus (HPV) are group of more than
200 closely related viruses which are non-enveloped viruses
that are 55nm in diameter and have an icosahedral capsid
composed of 72 capsomers enclosing a double stranded,
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circular DNA genome. Virion particles contain at least
two capsid proteins. The major capsid protein constitutes
80 percent of the virion by weight and has a molecular
weight of about 56000.3 Out of their two different types,
Low-risk HPV types cause genital warts – bumps on
the penis or vagina whereas at least 13 are cancer-causing
(also known as high risk type) and amongst them two
HPV types (16 and 18) cause 70% of cervical cancers and
precancerous cervical lesions.6

Although little is known about the first stage of HPV
infection, it is assumed that the virus replicative cycle
begins with the entry of particles into stratum germinatium,
because viral DNA has been detected in the nuclei of the
basal cells. As the basal cells differentiate and progress
to the surface of the epithelium, HPV DNA replicates
and transcribes and viral particles are assembled in the
nucleus. Ultimately, complete virions are released when
dead keratinocytes are shed. Viral replication is associated
with excessive proliferation of all epidermal layers except
the basal layer. This process produces acanthosis,
parakeratosis, and hyperkeratosis. Some infected cells
undergo characteristic transformation of koilocytosis.3

Cervical HPV infections do not cause any symptoms
or disease & usually clear up spontaneously without any
intervention within a few months after acquisition. (About
90% clear within 2 years)7 although, a small proportion
of infections with certain types of HPV can persist and
progress to cancer in span of about 10-30 years. Thus,
in practical terms, persistent presence of HPV has been
identified as the “ necessary cause” of a cervical cancer
which is theoretically considered a preventable disease.

Developing countries where prospects for treatment of
cervical cancer may be poor, resulting in a higher rate
of death should resort to cervical cancer screening among
women who have no symptoms and may feel perfectly
healthy. Such screening is recommended for every woman
from aged 30 to 49 at least once in a lifetime and ideally
more frequently to detect pre-cancerous lesions, which can
be easily treated to prevent or cure potential cancer.

Study was done as random single point cervical smear
screening to know the incidence of cervical HPV positive
status of adult women of Jamnagar while revealing
incidence of associated cervical cancer as well. Moreover,
in past decades many research has focused on r isk
factors for HPV persistence and development of cervical
cancer with reporting of observations that early first sexual
intercourse, multiple sexual partners, Tobacco use, and
immune suppression are at higher risk of HPV infection.
Most of these factors are now viewed either as surrogates of
HPV exposure or as relevant cofactors given the presence of
HPV. Therefore present study is also an attempt to explore
the profile of associations of such etiological factors or non
viral cofactors or surrogates of HPV exposure in cervical
HPV positive women of Jamnagar.

2. Materials and Methods

2.1. Study type

Prospective -Observational - Cross sectional

2.2. Study site

M. P. Shah Government Medical College Jamnagar, Gujarat
(With tertiary care G.G. General Hospital Jamnagar,

Gujarat),

2.3. Study population

110 Adult women – (Random selection amongst patients)

2.4. Study criteria

2.5. Inclusion criteria

Adult woman aged above 20 years, able to communicate &
giving consent to allow pelvic examination when explained
the purpose of study.

2.6. Exclusion criteria

Virgin adult women, history of Hysterectomy

2.7. Data collection

Present study was conducted at M. P. Shah Government
Medical College & G.G. General Hospital, Jamnagar in
2004 after due permission of Dean of college & Head
of Microbiology & Gynecology department as per the
prevalent procedure. Study subjects were randomly selected
adult woman attending Gynecology -Outpatient department
of hospital & fulfilling inclusion criteria. Prospective study
subjects were explained the purpose and procedure of study
to obtain informed consent. Such consenting women were
subjected to detailed clinical history inclusive of history
about common aetiological factors associated with HPV. All
such history comprise of personal, social, marital data etc
about that woman.

Total 110 cervical smear samples collected under implied
consent after completion of history taking were stained
by Giemsa staining for microscopic examination. HPV
infected cervical cells were identified based on specific
cytopathic effects. Cytological finding of ’Koilocytes’
is considered hall mark of HPV infection.2 Additionally,
dyskeratosis, hypervchromatic nucleus, binucleationor
multinucleation, clear cytoplasm, clear cytoplasm, kerato-
hyaline granules, perinuclear halos and spindle cells can
also be attributed to HPV load in smear.4 In present
study cellular alteration like koilocytosis, dyskeratosis and
clear cytoplasm were considered as consequences of viral
cytopathic effects & such smears were considered as HPV
positive. Thus, final inferences were drawn based on
reexamination of history of clinical & aetiological factors
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of HPV positive women.

3. Results

A total of 110 randomly selected adult women attending
Gynecology OPD of G. G. General Hospital Jamnagar
were subjected to detail clinical history & examination
for presence of cervical HPV infection by cytological
examination of their cervical smear. Out of those
12 (10.9%) women having cytological changes like
koilocytosis, dyskeratosis and clear cytoplasm in cervical
cells were considered as cervical HPV positive. Such HPV
positive women’s history of clinical & aetiological factors
was reexamined to tabulate & analyze their associations.

Table 1: Age wise distribution of incidence of cervical HPV
infection

Age (years) Number of
samples

Cervical
smear
positive for
HPV

Percentage
(%)

20-29 24 4 16.6%
30-39 39 3 7.6%
40-49 31 3 9.6%
50-59 10 2 20%
60-69 2 0 0%
>70 4 0 0%

It is evident that cervical HPV infection is in highest
proportion (20%) among age group of 50-59 years (20%)
followed by 16.6% in younger age of 20-29 years

Table 2: Association of cervical HPV infection in relation to age
at first coitus

Age at first
coitus
(years)

Number of
samples

Cervical
smear
positive for
HPV

Percentage
(%)

< 20 48 9 18.75%
20-25 62 3 4.8%

It is observable that incidence of cervical H PV infection
has significant peak (18.75%) if woman is having low age
at first coitus (< 20 years)

Table 3: Association of cervical HPV infection with duration of
active married life

Period of active
married life
(years)

Number
of
samples

Cervical
smear
positive for
HPV

Percentage
(%)

1-5 21 2 9.5%
6-10 13 2 15.3%
11-20 37 3 8.1%
>20 39 5 12.8%

Results are revealing that incidence of cervical HPV
infection remains higher with active married life of 6-10
years (15.3%) & 1-5 years (9.5%). So for initial 10 years
of active span it become 24.8% as compared to later span of
11-20 years where HPV positive cervical smear is in 8.1%
only.

Table 4: Relation of parity with cervical Human papilloma virus
infection

Parity Number of
samples

Cervical smear
positive for HPV

Percentage
(%)

0 8 0 0%
1 14 0 0%
2 26 1 3.8%
3 22 4 18.18%
4 22 4 18.18%
>4 18 3 16.6%

It is clear that high parity (3 or 4) has significantly high
& constant association 18.18% with cervical HPV infection.

Table 5: Association cervical of H PV infection with carcinoma
cervix

Diagnosis Number
of
samples

Cervical
smear
positive for
HPV

Percentage
(%)

Carcinoma
cervix

04 03 75%

Other diagnosis 106 09 8.49%

Cervical HPV infection was found in 75% women having
Carcinoma cervix.

4. Discussion

Our study shows incidence of cervical HPV infection by
cervical smear cytology in adult women of Jamnagar is
10.9%. As we have used single measurement to characterize
a woman’s HPV status we could not be certain if it is a
transient or persistent HPV infection. However Infection
may present in various ways. Latent HPV may be
asymptomatic and identifiable only by molecular biology
techniques or subclinically seen on colposcopy.8 Our study
is limited by the fact that we have relied on cytological
changes in cervical smear to designate HPV positive status
which is less sensitive for detection of HPV than molecular
testing.9 Only about a third of women with HPV infections
detectable by DNA testing have recognized cytopathology.9

We have randomly included all adult women soon after
they become sexually active so as to establish their cervical
HPV infection status at any age. Infection by cervical
HPV has reached to epidemic proportion in certain age
groups.10 It has been calculated that - there is a lifetime
risk of becoming HPV infected as approximately 80%11

The prevalence of HPV infection has been reported to
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be age dependent, peaking in the 20 to 24 year-old-age-
range and then declining with increasing age12 Such decline
with high age is due to reduced risk behavior through
established monogamous relationships and due to increased
acquired immunity at the systemic and mucosal level over
time.5 However, present study has contrast of high cervical
HPV infection in age group of 50-59 (20%) followed
by age group of 20-29 (16.6%). This could be because
cytological abnormalities in early adulthood are transient,
more probably go undetected. Stuart Collins13 have shown
higher incidence of cervical HPV infection in mean age of
17.5 (37.8%).

Cross-sectional surveys reveal a high prevalence of
cytological abnormality in sexually active teenagers.14 In
present study also It is observable that incidence of cervical
HPV infection has significant peak (18.75%) if woman is
having low age at first coitus (<20 years) As the peak time
for acquiring infection for both women and men is shortly
after becoming sexually active.7 Though the probability of
infection per sexual act is not known but is clearly high.15

Moreover, Anogenital HPV infections are transmitted
mainly by skin-to-skin or mucosa-to-mucosa contact.16 but
penetrative sex is not required for transmission.7 This is
consistent with our results that cervical HPV infection
remains higher in initial 10 years of active married life
span (24.8%) as compared to later span of 11-20 years
where HPV positive cervical smear is in 8.1% only. Thus,
cervical HPV infection has significant association with
some key risk factors that reflect sexual behavior such as
the number of sexual partners (merely reflect probability of
HPV exposure7), an early age at first intercourse, or any
previous STD.17

Similarly, multiparity18 is yet an other non viral cofactor
of cervical HPV infection which can double or triple the risk
of pre cancer and cancer among infected women.9 In our
study parity was defined as number of live & still births & it
exhibited that multi parity (3 or 4) had significantly high &
constant association of 18.18% with cervical HPV infection.
High parity increases the risk of squamous cell carcinoma of
the cervix among HPV-positive women.19 Previous studies
have ascribed such association with sexual behaviour.20

However, two recent investigations have demonstrated an
independent effect of parity with cancer of cervix (Brinton
et al., 1989; Parazzini et al., 1989)

HPVs are widespread throughout the population, pro-
duce epithelial tumors of the skin and mucous membranes,
and have been closely associated with genital tract
malignancies.3 Pappiomaviruses manifest a pronounced
tropism for epithelial tissues, unlike other tumour viruses.21

An association of HPV infection with the development
of cervical carcinoma is now well accepted22 and the
same was observed in present study also as 75% women
having Carcinoma cervix were positive for cervical HPV
infection. In study carried out by Limpaiboon T. (2000)23

incidence of cervical human papilloma virus infection was
100% in women’s with cervical carcinoma. Bosch et
al24 reported incidence of 93% in women’s with cervical
carcinoma. In the study carried out at New Delhi, India
incidence of cervical Human Papilloma Virus infection was
72% in women’s with cervical carcinoma as revealed by
Gopalkrishna V25 Therefore, it is reasonable to assume that
eradication of HPV infection should decrease the incidence
of cervical neoplasia in women.26

5. Conclusion

Our study observed 10.9% incidence of cervical HPV
infection in adult woman of Jamnagar. Such cervical HPV
positive status show stronger association with early age at
first coitus, initial active married life and multi parity as like
other studies, whereas contrasting finding of high cervical
HPV positive older women could be due to undetected
transient infections in young adults. Study reveals strongest
correlation of carcinoma cervix with positive cervical HPV
status so it’s reasonable to assume that prevention of
cervical HPV can reduce number of cases of cervical cancer.

Nevertheless, study is hospital based & confined to
random adult women sampling, therefore, only limited
inferences can be drawn from the characterization of a
woman’s HPV status at a single point in time. Only
longitudinal observations will ascertain how often this
pattern of cervical HPV infection is seen with profile of
associated aetiological factors & Carcinoma cervix.

However, considering varying needs and values of this
region (Jamnagar-Gujarat) primary prevention has to begin
with education about safe sexual practices, delayed start of
sexual activity and promotion and provision of condoms
for those engaged in sexual activity along with extensive
adoption of HPV testing screening protocol. Secondary
choice would be to include vaccination & treatment options
for the prevention and management of cervical neoplasia.
Hence, problem of cervical cancer can be solved with
aligned focus on education, existing or soon-to-be available
technology, modest resources and sufficient will.
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4. Bosch FX, Lorincz A, Muñoz N, Meijer CJLM, Shah KV. The causal

relation between human papillomavirus and cervical cancer. J Clin
Pathol. 2002;55(4):244–265.

5. Armstrong D, Cohen J. Infectious Disease;1:2(66):1–8. Infectious
disease: 1:2.66.1-8.



Parmar and Parmar / IP International Journal of Medical Microbiology and Tropical Diseases 2019;5(4):193–197 197

6. CDC- Basic Information about HPV and Cancer www.cdc.gov Cancer
Home HPV and Cancer ;.

7. Human papillomavirus (HPV) and cervical cancer Fact sheet Updated
June 2016 www.who.int/mediacentre/factsheets/fs380/en/ ;.

8. Tyring SK. Human papillomavirus infection: epidemiology,
pathogenesis, and host immune response. J Am Acad Dermatol.
2000;43(1):18–26. Tyring SK. pt 2.

9. Man MS, Castle PE, Jeronimo J, Rodriguez AC, Wacholder S. Human
papillomavirus and cervical cancer (Seminar) ; 2007,. Available from:
www.thelancet.com.

10. Damjanov I, Linder J. Anderson’s pathology. vol. 1 ;. .
11. Hagmar. HPV in cell samples from Stockholm gynaecologic health

screening. Acta Cytologica. 1995;39(4):741–785.
12. Melkert PW, Hopman E, AJ AVDB. Prevalence of HPV in

cytomorphologically normal cervical smears as determined by
polymerase chain reaction is age dependent. Int J Cancer.
1993;53:919–923.

13. Collins S. Natural history of cervical Human Papilloma Virus
infection in young women: A longitudinal cohort study. Lancet.
2001;357:1831–1836.

14. Raffle AE, B A, Mackenzie EF. Detection rates for abnormal cervical
smears: what are we screening for? Lancet. 1995;345:1469–1473.

15. Burchell AN, Winer RL, Sanjose SD, Franco EL. Chapter 6:
epidemiology and transmission dynamics of genital HPV infection.
Vaccine. 2006;24(3):52–61.

16. Roberts JN, Buck CB, Thompson CD. Genital transmission of HPV
in a mouse model is potentiated by nonoxynol-9 and inhibited by
carrageenan. Nat Med. 2007;13:857–861.

17. Viral origin of cervical cancer. Bambury report no. 21, New York:
Cold Spring Harbor CSH Press. New York ; 1986,. Bambury report.

18. International Collaboration of Epidemiological Studies of Cervical
Cancer. Cervical carcinoma and reproductive factors: collaborative
reanalysis of individual data on 16 563 women with cervical
carcinoma and 33,542 women without cervical carcinoma from 25
epidemiological studies. Int J Cancer. 2006;119:1108–1124.

19. Muoz N, Franceschi S, Bosetti C, Moreno V, Herrero R, et al.
for the International Agency for Research on Cancer (IARC)
Multicentric Cervical Cancer Study Group*, Role of parity and human

papillomavirus in cervical cancer: the IARC multicentric case-control
study. Lancet. 2002;359:1093–1101. Available from: http://image.
thelancet.com/extras/01art6351web.pdf.

20. Eluf-Netol J, Booth M, Mufnoz N, Bosch FX, Meijer CJLM, et al.
Human papillomavirus and invasive cervical cancer in Brazil. Br J
Cancer ;.

21. Davis BD, Dulbecco R, Eisen HN, Ginsberg HS. Ginsberg,
Microbiology ;. p. 1240–1241.

22. Reid. Genital warts and cervical cancer I - Evidence fof association
between subclinical papilloma virus infection & cervical malignancy.
Cancer. 1982;50:377–378.

23. Limpaiboon T. P 53 status and Human Papilloma Virus infection in
thai women with cervical cancer : Southeast asian. J Trop Med Public
Health. 2000;31(1):66–71.

24. Bostch. Prevalence of Human Papilloma Virus in cervical cancer : A
world wide prospective. J Nat Cancer Inst. 1995;87:796–802. coated
in principles and practice of surgical pathology and cytopathology.

25. Krishna VG. Chlamydia trachomatis and Human Papilloma Virus
infection in Indian women with STDs and cervical precancerous and
cancerous lesions. Clin Micro Infect. 2000;6(2):88–93.

26. Boothby. Single application treatment of HPV infection of cervix and
vagina with trichloracetic acid- A randomized trial. Obset Gynecol.
1990;76(2):278–280.

Author biography

Rashmika Dhaval Parmar Associate Professor

Dhaval Jugabhai Parmar Professor & Head

Cite this article: Parmar RD, Parmar DJ. A prospective study of
incidence of cervical HPV infection & its association with aetiological
factors & cervical cancer in adult women of Jamnagar. Int J Med
Microbiol Trop Dis 2019;5(4):193-197.

www.thelancet.com
http://image.thelancet.com/extras/01art6351web.pdf
http://image.thelancet.com/extras/01art6351web.pdf

