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Introduction

Cervical cancer continues to be a major public health 
problem in India with an incidence of 134,420 cases 
and mortality of 72,825 cases in the year 2008.(1) Only 

a few organized cervical screening programs exist in 
India, even though the disease burden is high. Many 
studies now provide evidence of the feasibility and 
cost-effectiveness of screening and treatment approaches 
for cervical cancer prevention. These can be easily 
adopted for various settings.(2-8) A significant reduction 
in cervical cancer mortality was shown following a single 
round of screening with HPV testing or VIA screening 
in a randomized trial in India.(9,10) Studies have also 
shown the safety, feasibility, and efficacy of conservative 
treatments for pre-cancers.(11,12)

Visual inspection with acetic acid (VIA) is a simple, 
inexpensive test with moderate sensitivity and specificity 
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for screening that can be combined with simple treatment 
procedures for early cervical lesions.(13) Health workers 
or nurses can be trained as test providers; the results 
are available immediately. VIA is feasible in many 
low-resource areas where it is difficult to sustain high-
quality cytology programs.

An expert group also recommended to the Government 
of India the use of VIA as the primary screening test 
to be performed by trained nurses or health workers 
in primary healthcare.(14) Scaling up and inclusion 
of VIA-based programs into national programs is 
already taking place in many low- and middle-income 
countries.(15-17) The evaluation of its impact on the 
service delivery will largely determine the success of 
the program when introduced into routine healthcare. 
We report 7 years experience of VIA testing in the early 
detection of cervical cancer and pre-cancers in a rural 
south Indian population where there are no organized 
cervical screening programs.

Materials and Methods
VIA-based cervical screening as a community outreach 
program was started by the Institute for Rural health 
Studies, Hyderabad in the rural areas of Mahabubnagar 
district of Andhra Pradesh, India from January 2006 
onwards by trained female health workers (ANMs) 
hired locally. Data on the performance of VIA test in a 
programmatic manner was analyzed until December 
2012, i. e., the last 7 years. Mahabubnagar district is one 
of the most backward districts of Andhra Pradesh state 
with lowest female literacy rate in India at 27.8%.

Eligible women aged between 26-60 years were invited 
for cervical screening conducted either in the fixed 
cancer screening clinic based in the district hospital 
or in the makeshift mobile cervical cancer screening 
clinics organized in 66 villages of Mahbubnagar district. 
Women who were not pregnant, with intact uterus, and 
no previous history of CIN or cancer who were willing 
to undergo screening were asked to participate. Trained 
female health workers (ANMs) conducted prior health 
education activities on cervical screening in the villages 
through group meetings and discussions involving 
local village leaders and women’s self-help groups. 
Mobile screening camps were organized in village 
schools or community centers on mutually convenient 
dates. Informed consent was taken after complete 
explanation of test and treatment procedures. A basic 
proforma with identification numbers and general 
information is collected for each woman. The screening 
tests were performed by the ANMs and the diagnostic 
investigations were carried out by a medical officer in 
the same visit. After insertion of a sterile Cusco’s self-
retaining vaginal speculum, the ANM performs VIA test 

by applying freshly prepared 4% acetic acid to the cervix. 
The results are recorded after 1 minute using a halogen 
lamp to provide good illumination. The test results are 
scored as positive when a well-defined, dense acetowhite 
area with regular margins appears attached to the squamo 
columnar junction. The test is reported as either positive 
if an acetowhite area is seen in the transformation zone 
or negative if no change is observed or suspicious for 
invasive cancer, i. e., if a growth or ulcerative lesion is 
observed. Colposcopy was carried out with a binocular 
portable field colposcope (Ascon India) using 10 X 
magnification on all screen positive women in the same 
visit itself after applying 4% acetic acid and Lugol’s iodine 
and followed by guided cervical punch biopsies. These 
specimen were transported to the Pathology department 
for histopathological confirmation as normal, squamous 
metaplasia, chronic cervicitis or probable low-grade 
(LSIL)/high-grade squamous intraepithelial (HSIL) 
lesion, invasive cancers, or inconclusive for lesions. These 
results were obtained within 3-4 weeks.

Treatment
In the initial 2 year period, those women with VIA-
positive lesions were treated with cryotherapy by 
the health workers immediately after cervical biopsy 
as “screen and treat method.” After reviewing the 
protocol due to logistic issues of cryo gas supply, only 
women with biopsy confirmed precancerous lesions 
were recalled and treated ensuring compliance for 
the treatment as a “screen, test, and treat method.” 
Colposcopically or histologically confirmed LSIL or 
HSIL lesions occupying <3 quadrants of cervix not 
extending into endocervical canal or vaginal fornices and 
without any evidence of invasive cancer were treated by 
cryotherapy using nitrous oxide gas with the standard 
double freeze technique. A course of presumptive 
antibiotics was given after treatment. Those women 
requiring treatment for HSIL other than cryotherapy or 
with invasive cancer were referred to a higher center for 
appropriate treatment. Post-treatment advice was give 
to the women with a follow-up visit after 1 year.

Training and quality maintenance
Four female health workers were recruited and trained 
to run this program. The ANMs were trained on 
cervical screening methods and cryotherapy using the 
International Agency for Research on Cancer (IARC) 
manual(18) for 4 days through didactic lectures, practical 
training sessions, and using digital manuals. Following 
this, hands-on experience under supervision for two 
subsequent weeks allowed them to screen independently 
in the community. Periodic reorientation sessions were 
conducted to improve quality assurance. The medical 
officer was trained in performing colposcopy and 
followed the steps described in the IARC manual on 
colposcopy.(19)
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Results
A total of 18,869 women were screened offering a single 
round of VIA test of which 2030 women were screen 
positive with VIA test positivity rate of 10.75% [Table 1]. 
Around 108 (0.57%) women with suspicious growths, or 
with invasive cancer, were referred to Mehdi Nawaz Jung 
(MNJ) Institute of Oncology & RCC, Hyderabad, and 
were treated free of cost through the state government 
insurance scheme. Overall, nearly half of the women 
screened were in the age group 31-40 years [Table 2]. 
Correspondingly 54.4% high-grade lesions were in this 
age-group. Around 60% of low-grade lesions were in the 
younger age-group of <30 years. Colposcopy was done 
on the 1922 screen-positive women in the same visit 
and directed cervical punch biopsy were done on 1722 
women (9.1%). Biopsy proven HSILs were 90 (0.48%) 
and LSILs were 43 (0.28%). The overall prevalence of 
CIN 2 + lesion rate is 1.05%.

During 2006-2007 about 258 VIA-positive women 
underwent cryotherapy immediately after cervical punch 
biopsy as single-visit approach. From the year 2008 
onwards, only women with biopsy-proven lesions were 
treated [Table 3]. A total of 312 (1.65%) cryotherapies 
were done and 49 women underwent hysterectomy. 
There were no serious adverse events recorded.

Discussion
This study reports the experiences of implementing VIA-
based cervical screening method in a remote, rural setting 
where medical facilities are limited. VIA is a simple and 
affordable screening test with acceptable sensitivity 
and specificity in the range 50-88.6% and 66.7-89.7%, 
respectively, in a research setting.(20) Our experience has 
shown that rural women accepted VIA test performed 
by female health workers even though these women had 
never been screened nor had any awareness of cervical 
cancer. The screening clinics were held in the villages 
within walking distance for most of the women and the 
service was provided free of cost.

The results show that adequately trained health workers 
under medical supervision can effectively perform 
cervical screening, cryotherapy, and follow-up care even 
with few resources. The screen positivity was 10.75% and 
the detection rate of CIN 2+ lesions in this program was 
1.05%. This is comparable with other research studies on 
VIA where positivity ranged from 6.6% to 27.4%.(7,21) The 
average sensitivity of VIA in various studies from low 
resource settings is 50% (range 14-95) with a specificity of 
85% (range 14-98). This wide range is due to variation in 
age of the women, type of provider, and their training.(20,22) 
Majority of the cervical abnormalities (85%) in our 
study were detected in women <40 years age [Table 2] 
indicating that VIA is effective in pre-menopausal age. 
Since the results are immediately available, diagnostic 
tests and treatment can be done in the same visit ensuring 
good compliance for screen positive women.(23) In our 
program, around 85% of screen-positive women had 
diagnostic confirmation in the same visit. Linkage of the 
screen-positives to the diagnosis and treatment is also 
an integral part of the program. Cryotherapy is widely 
considered to be an effective and appropriate means 
of treating pre-cancerous cervical lesions. Cryotherapy 
has been advocated as a safe option for treating women 
with screen-positive lesions in low resource settings.(24) 
Cryotherapy was provided for women screened by VIA 
by nurses in field clinics in Dindigul district, India. A 
high cure rate of 81% was reported in women with CIN 
1 lesions and 71% in those with CIN 2-3 lesions.(11,12) 
Women in our program also have accepted and tolerated 
this procedure in the mobile camps as well without 
any adverse side effects. During the first 2 years of the 
program, even though the over-treatment rate is 7 times 
more, it ensured better compliance for treatment as a 
single visit approach. Colposcopy-directed biopsy, taken 
just before cryotherapy, has given an opportunity to get 
a histological proof of lesions treated and exclusion of 
any occult invasive cervical cancers among those who 
received treatment with cryotherapy.

The “screen, test, and treat method” that was followed 
from the year 2008 onwards also suggests that it is 

Table 1: Results of VIA screening program
Study outcomes 2006 2007 2008 2009 2010 2011 2012 TOTAL
Women screened 3031 2263 2038 1463 2048 4563 3463 18869
VIA-positives 236 (7.8) 366 (16.2) 322 (15.2) 188 (12.9) 278 (13.6) 340 (7.5) 300 (8.6) 2030 (10.75)
Colposcopy-guided cervical punch biopsies 221 307 280 154 219 268 273 1722 (9.12)
Biopsy-proven LSIL 5 10 11 4 3 3 7 43 (0.28)
Biopsy-proven HSIL 6 16 25 6 14 7 16 90 (0.48)
Treatment

Total cryotherapies 146 112 24 3 13 6 8 312 (1.65)
Hysterectomies 4 3 5 2 3 13 19 49
Referred cases with suspicion of/or with 
invasive cancer

4 12 29 13 15 16 19 108 (0.57)

Numbers in brackets are percentages
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equally effective, provided great care is taken to get 
the women with lesions for treatment. This will avoid 
overtreatment and reduce the logistic difficulties with 
cryo gas availability. But the rate of hysterectomy 
for HSIL is more as these women insist on definitive 
treatment methods after biopsy confirmation. A single 
round of screening would still offer good benefits for 
these women in reducing the incidence and mortality 
from cervical cancer. The RCT in Dindigul district in 
south India found there was a reduction in cervical cancer 
incidence and mortality by 25% and 35%, respectively, 
with a single visit VIA followed by cryotherapy done 
by mid-level providers.(10) As recommended by Alliance 
for Cervical Cancer Prevention (ACCP) and Global 
Guidance for Cervical Cancer Prevention by FIGO, 
VIA plus cryotherapy programs using local physicians, 
nurses, midwives, and paramedical personnel could 
still result in a significant programmatic impact until 
affordable HPV deoxyribonucleic acid (DNA) tests 
become available.(25)

Our program proves that this cervical screening model 
can be easily adopted anywhere in order to reduce 
the burden of this disease. We conclude that VIA by 
trained female health workers is a safe, acceptable, and 
effective test that can save lives from cervical cancer 
even in remote areas with few resources. The experience 
from our program suggests that the performance of 
this test can be improved with good quality training 
and supervision as quality assurance is essential for 
a successful VIA-based program. These results have 
important implications for efficient service delivery in 
cervical screening programs in low-resource settings or 
even in integrating into primary care services.
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