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ABSTRACT

Background: Cervical cancer is a major public health problem in developing countries due to ineffective 
screening programs. This study aimed to determine the accuracy of visual inspection with acetic acid (VIA) 
for cervical cancer screening in low-income population.  

Methods: This cross-sectional study was conducted in an outdoor clinic of Dow University Hospital from July 
2016 to July 2017. A total of 108 women with vaginal discharge, post coital bleeding, inter menstrual 
bleeding and dyspareunia were enrolled in the study. A solution of 5% acetic acid was applied to the cervix 
and examined under adequate light for 1 min. VIA was reported as positive or negative according to 
acetowhite changes. Positive results were confirmed by biopsy. SPSS was used for statistical analysis. 
Sensitivity and specificity were calculated. Chi Squared test was applied and p-value ≤0.05 was considered 
statistically significant.

Results: The average age of the patients was (mean± SD) 45.67±9.67 years. Out of forty-two patients who 
were VIA positive, n=38 had biopsy confirmed malignancy compared to seventeen women from the 
screened negative population (n=66) showing a sensitivity of 69.1% and specificity of 92.5%. We found 100% 
sensitivity and specificity in primipara. The positive predictive value (90.5%), negative predictive value 
(74.5%) and diagnostic accuracy of VIA positive were 80.6% respectively.

Conclusion: VIA is a simple, cost effective and reliable screening test in low socioeconomic areas allowing 
instant diagnosis and treatment (p=0.0005). Thus, it decreases the chance of loss to follow-up and the 
number of visits to a healthcare provider.
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INTRODUCTION

Cervical cancer is the fourth commonest cancer in 
the world and approximately ninety percent of 
cases are found in developing countries with a 
disease burden of 493,000 cases and 273,000 
deaths1,2. Globally it is the second commonest 
gynaecological malignancy3. However, it can be 
prevented by treating at premalignant stage using 
proper screening tools4. Invasive cervical disease is 
heralded by premalignant cervical intra epithelial 
neoplasia (CIN) so the goal of screening is 
detection and treatment of pre-cancer stage 
before it progresses to advanced stage5. Cancer of 

the cervix is the only malignancy, which can be 
prevented by structured screening program6.

The cervix is the lower fibro muscular portion of the 
uterus and appears reddish in colour on visual 
inspection. The ectocervix is composed of 
squamous epithelium whereas the endo-cervix is 
covered with columnar epithelium and the junction 
between the two is called squamocolumnar 
junction (SCJ). The location of SCJ changes 
progressively throughout the reproductive age. The 
region of the cervix where squamous metaplasia 
(physiological replacement of everted columnar 
epithelium on the ectocervix by a newly formed 
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squamous epithelium) occurs is called the 
transformation zone, which is the site for greater 
than ninety percent of precancerous lesions7.

Cervical cancer affects women in the fifth to sixth 
decade of life9. The risk factors include human 
papilloma virus infection (HPV), early age at first 
intercourse, multiple sexual partners, smoking and 
low socioeconomic status. Approximately 99% of 
cases are linked to high-risk HPV infection. Primary 
prevention is possible by HPV vaccination and 
secondary prevention by screening and treating 
early disease. Different cervical cancer screening 
methods include cytology-based screening (Pap 
smear), visual inspection of the cervix with acetic 
acid (VIA) or Lugol’s iodine solution, colposcopy, 
and HPV test. The rationale behind VIA is that 
precancerous lesions appear white after staining 
with 3%-5% acetic acid7. It dehydrates cells so that 
abnormal squamous cells reflect light and appear 
white. Although the Pap smear is the most common 
type of screening used in the developed countries 
and is highly effective there is a dire need for a 
simpler method that can be interpreted rapidly 
allowing treatment at the same visit. 

Numerous studies have been conducted in this 
regard so far showing variable sensitivity and 
specificity. Therefore, this study was performed to 
determine the accuracy of visual inspection with 
acetic acid (VIA) as a potential screening tool to 
rapidly detect any underlying cervical disease 
before it progresses to invasive cancer thus limiting 
the number of hospital visits.

METHODS

A cross sectional study was carried out in the 
Gynaecology outpatient unit of Dow University 
Hospital from July 2016 to July 2017. Samples were 
collected by using the non-probability consecutive 
sampling technique. The study was started after 
permission from the ethical review board 
(IRB-545/DUHS/14). Written informed consent was 
obtained from all participants. A total of 108 
sexually active women age 30 to 70 years attending 
OPD with vaginal discharge from 1 year, 
dyspareunia, post coital and intermenstrual 
bleeding from 6 months were enrolled in the study. 
Patients with active vaginal bleeding (confirm upon 
history), previous abnormal cervical cytology, 
pregnancy and those diagnosed with cervical 

cancer were excluded from the study. Patients with 
severe cervicitis were also excluded from the study.

Patients were properly counselled and explained 
the procedure and given a free choice of 
withdrawing from the study at any time. All the 
participants were ensured about confidentiality. 
Detailed clinical data were obtained and noted on 
structured proforma. After taking relevant history 
and physical examination, a pelvic examination 
was done taking care of dignity and privacy. The 
cervix was visualized using Cusco speculum and 
squamocolumnar junction was identified. A cotton 
swab was used to apply 5% acetic acid solution 
and the cervix was examined under adequate light 
for 1 min with 100-watt illumination with the naked 
eye. Visual inspection with acetic acid (VIA) was 
reported as positive or negative according to 
acetowhite changes. A positive test was 
characterized by opaque, dense, well defined 
acetowhite areas at or near squamocolumnar 
junction. The absence of colour change was 
considered a negative test. Those with positive VIA 
were subjected to biopsy taken at the same visit for 
confirmation. The biopsy sample was fixed with 
formalin solution and sent for histopathological 
examination.

Statistical analysis was performed by using SPSS. Mean 
and the standard deviation was calculated for age 
and parity. The proportion was calculated for 
discharge per vaginal, post coital bleeding, intermen-
strual bleeding, and dyspareunia. Sensitivity and 
specificity were calculated two into two contingency 
tables. Stratification of diagnostic accuracy of VIA in 
the detection of cervical cancer by age, parity, 
diabetes, hypertension and smoking status was done. 
Chi-squared test was applied and p-value ≤0.05 was 
considered as statistically significant.

RESULTS

A total of 108 married women attending OPD 
majority of the participants were greater than 40 
years old and multiparous. Sixty-three patients were 
housewives while there were forty-five working 
women. The distribution of patients according to 
age, parity, diabetes, hypertension and smoking 
status is shown in Table 1. Vaginal Discharge and 
post coital bleeding were the commonest 
presenting complaints (Figure 1). 
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Out of 42 patients who screened positive with VIA, 
thirty-eight were diagnosed with cervical cancer on 
biopsy while 17 women from the screened negative 

population (n=66) had biopsy (Figure 2) confirmed 
cervical cancer thus making a sensitivity of 69.1% 
and specificity of 92.5% (Table1).

Figure 1: Distribution of patients according to clinical presentation.

Figure 2: Flow chart showing output of visual inspection with acetic acid (VIA) for cervical cancer screening.
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The positive predictive value (PPV) and negative 
predictive value (NPV) and diagnostic accuracy 
was 90.5%, 74.2% and 80.6% respectively. 
Stratification analysis was performed for accuracy 
of VIA in detection of cervical cancer by age, 

parity, diabetic, hypertension and smoking status of 
the women (Table 1). In primiparous women the 
diagnostic accuracy of VIA was found to be 100 
percent with a p-value of 0.0005 which is statistically 
significant as shown in Table 1.

DISCUSSION

In the present study, the average age of the 
patients was 45.67±9.67 years and the majority 
were homemakers (58.13%). Our research showed 
that VIA had a low sensitivity (69.1%) but high 
specificity (92.5%) for cancer detection. The 
positive predictive value, negative predictive 
value and accuracy were 90.5%, 74.2%, 80.6% 
respectively. These results were comparable to 
other research studies such as shown by Mustafa 
et al. (sensitivity 77% and specificity 82%) and El 
Sokkary (sensitivity of 70.4%, specificity 77.6%, PPV 
44% and NPV of 91.3%)8,9. In a meta-analysis by 
Sauvaget et al., data was collected from 26 
studies conducted in high- and low-income coun-
tries showed a sensitivity of 80% and a specificity 
of 92% 10-12. In another study from Bangladesh, 
Rashid et al. found a sensitivity of 76.5% and speci-
ficity of 91.8% thus making it a useful screening 
tool to diagnose invasive and pre-invasive lesions 

of the cervix7.This contrasts with Vahedpoor et al., 
which showed a higher sensitivity but lower speci-
ficity13. In various studies, the average sensitivity 
and specificity ranged from 16.6-82.6% and 
82.1-96.8% respectively14. A recent meta-analysis 
in sub-Saharan Africa showed pooled sensitivity 
and specificity of VIA to be 82.4% and 87.4% 
respectively15.

Although cervical cytology is the most used 
screening method and resulted in the dramatic 
decline of cervical cancer incidence in most 
developed countries. However, according to 
World Cancer Statistics, majority of the cases are 
found in underdeveloped countries due to a lack 
of awareness and hurdles in running Pap smear 
test because it requires high technology, well-ex-
perienced staff and high costs, which are not 
readily available in all developing countries and 
in all places16. Other factors contributing to the 
failure of the screening program include 

Table 1: Stratification of diagnostic accuracy of visual inspection with acetic acid (VIA) in detection of 
cervical cancer by age, parity, diabetes, hypertension and smoking status.

VIA-visual inspection with acetic acid, PPV-positive predictive value, NPV-negative predictive value

Variables n (%) Sensitivity Specificity PPV NPV Accuracy p-Value

Age (years)
45, 37(34.26%) 79.3% 73.3% 85.2% 64.7% 77.2% 0.001

>45, 45(41.67%) 57.7% 100% 100% 77.6% 82.8% 0.0005
Parity
Nulliparous 15(13.89%) 50% 71.4% 66.7% 55.6% 60% 0.398

Primiparous 21(19.44%) 100% 100% 100% 100% 100% 0.0005

Multiparous 72(66.67%) 64.9% 94.3% 92.3% 71.7% 79.2% 0.0005

Comorbidities
Diabetic 9(8.33%) 0.00% 100% 33.3% 66.7% 66.7% 0.317

Non-diabetic 99(91.67%) 73.1% 91.5% 90.5% 47.5% 81.8% 0.0005

Hypertensive 42(38.89%) 61.1% 100% 100% 77.4% 83.3% 0.0005

Non-hypertensive 66(61.11%) 73% 86.2% 87.1% 71.4% 78.8% 0.0005

Life Style
Smoker 30(27.78%) 64.3% 87.5% 81.8% 73.7% 76.7% 0.0005

Non-Smoker 78(72.22%) 70.7% 94.6% 93.5% 74.5% 82.1% 0.0005

VIA Detection
Visual inspection with acetic acid 
(VIA) positive

69.1% 92.5% 90.5% 74.2% 80.6% 0.0005
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ness of the process, inadequate government 
funding, poverty, socio-religious and cultural 
barriers, limited access to the hospital, inade-
quate follow-up, lack of knowledge and informa-
tion and infrastructure10. In a world, health survey 
crude coverage of screening in resource-limited 
countries was found to be only 45%, for example, 
over 90 % of women in Malawi, Ethiopia and Bang-
ladesh reported never had a pelvic exam17.
Additionally, only a small number of women at risk 
are screened because of the lack of trained 
technologists and laboratories and 
non-affordability. Due to some problems research 
studies have been conducted on alternative tests, 
including VIA which is simple to perform, no 
technology needed and the result is available 
within minutes. It can be performed by any 
healthcare worker with a low level of training 
making VIA a good alternative for low-resource 
settings. Some of the previous reports observed that 
it could reach similar or better results than the Pap 
smear in the detection of cervical intraepithelial 
neoplasia (CIN)18. VIA can be used as a primary 
screening test instead of cytology in developing 
countries where cervical cytological services are 
suboptimal as it has a sensitivity of 66% to 96% and 
specificity between 69% to 90% consistent with 
various studies2,19. Studies have shown that VIA has a 
true positive rate comparable to Pap smear and 
also permits treatment and referral at the same visit 
by detecting pre-invasive cervical lesions in both 
low-resource and well-equipped health facilities18,20. 
It is shown by Consul et al. in their study that VIA and 
VILI (visual inspection with Lugol’s iodine) had 
sensitivity comparable to Pap smear and can thus 
be a suitable alternative/adjunctive test not only in 
a resource-poor setting but in well-equipped 
centres also21. Another study by Nessa et al. in 
Bangladesh reported that VIA can be considered 
as a useful screening test with a good sensitivity of 
88.9%.22.

VIA can reliably be performed by both nurses and 
doctors in the presence of good training and 
sustained quality assurance23-25. However, a study 
from Congo by Raifu et al. showed limitation of 
the test as positivity rates of VIA performed by 
nurses and physicians differed significantly (36.3% 
versus 30.2%, respectively). Accordingly, there is 
need for thorough quality assurance by 
adequate training and re-training of service 
providers25-27. A study conducted in Bangladesh 
reaffirmed the sensitivity and specificity of 93.6% 
and 58.2% respectively of VIA in one hundred 
women by trained personnel thus suggesting it as 
a beneficial screening tool28.

It is shown in research that single visit approach 
leads to significant decrease in high-grade 
cervical lesions and is regarded as a safe and 

acceptable approach in various developing 
countries. It also helps in overcoming barriers of 
time, distance and loss to follow-up because 
recalling patient for additional tests or treatment 
can be critical to a programme’s success29,30. 
Lack of readily available cost-effective point of 
care screening tools has resulted in poor imple-
mentation of population-based screening 
programs in these settings17. Furthermore, most 
patients are lost to follow up even after submitting 
their Pap smear samples due to lack of educa-
tion, awareness and limited access to hospital. To 
the best of our knowledge, VIA is a simple and 
cost-effective test with wide coverage. Hence, it 
can be considered as a useful screening method 
for underdeveloped areas, which allows see and 
treat policy thus reducing the burden of cervical 
malignancy.

CONCLUSION

The increasing burden of cervical cancer in low 
socioeconomic states is due to non-existent or 
poor administration of cost-effective preventive 
programs. Because of its rapidity and simplicity, 
visual inspection with acetic acid (VIA) can be 
considered as a reliable alternative to cytological 
test in these population as a screen and treat 
policy. There should be organized cervical screen-
ing awareness programs to encourage women 
for cervical check.
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