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Abstract

Introduction: Cervical cancer continues to be a t health problem in Nigeria because of poor screening and late di-
agnosis. e current study compared Visual Inspection with Acetic Acid (VIA) with Pap smear for the detection of cervical
dysplasia, with Human Papillomavirus (HPV) DNA test as the gold standard.

Methods: A cross-sectional study of 75 women in Federal University Teaching Hospital, a was conducted. All the sub-
jects were screened with VIA and Pap smear, while HPV DNA was only employed as the validating standard.

Results: Pap smear was more sensitive (33.3%) and accurate (89.3%) than VIA (0.0% and 88.0%, respectively). e two tests

Conclusion: Pap smear was more sensitive than VIA in diagnosing cervical dysplasia compared to HPV DNA results. VIA
may still be employed for screening in low-resource settings, but Pap smear should be given priority where cytology labora-
tories exist.
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Introduction

Human papilloma virus, the most prevalent sexually transmitted disease [10,11], is transmitted through direct contact between
the skin and mucous membranes. HPV genotypes were d as "high-risk" or "low-risk" based on the likelihood that can-
cer  would  develop  following  infection.  Cervical  cancer  could  result  from  repeated  infection  with  high-risk  HPV  serotypes,
which were also linked to various mucosal anogenital and head and neck cancers. Genital warts and benign or low-grade cervi-
cal tissue alterations were known to result from infection with the low-risk serotypes [12]. An estimated 75% of sexually active
men and women contracted the infection at least once in their lives, with people under the age of 25 having the greatest infec-
tion rates [12], though they might not experience any negative s and the infection may be cleared by the immune system
in 1-2 years  [6,10].  For  the  squamous epithelium,  HPV showed particular  tropism. e  was  mounting evidence that  HPV
was linked to several squamous cell type cancers, including cervical (99%), anal (88% of cases), penile (50%), vaginal (70%), vul-
var (43%), colorectal (35%), and oropharyngeal (12–53%) cancers [9,13,14]. HPV infection in the keratinocytes of the basal stra-
tum of the squamous epithelium occurs years or decades before the patient develops cervical cancer. First, benign low-grade le-
sions develop which graduate into high-grade squamous cell lesions with a high risk of cancer.

CIN-1 results in 60% of cases of infection with high-risk HPV. It is benign lesion that involves the destruction and involvement
of the lowest third of the squamous epithelium, which may regress on its own. CIN-2 results when two-thirds of the squamous
epithelium is . Lastly, it is referred to as CIN-3 if the aberrant cells impact more than two-thirds of the squamous epithe-

e  was  little  published  information  on  HPV infection  and  risk  factors  among women in  Central  Nigeria,  although HPV
played a crucial role in malignancies, particularly those of the cervix [23]. More than 90% of cervical malignancies worldwide

Traditional cervical cancer screening methods, such as the Papanicolaou (Pap) smear, were underutilized due to several barriers. 
for 

multiple clinic visits [1]. As a result, many women, especially those in underserved and rural areas, were unable to access this 
gold-standard method, leading to missed opportunities for early detection and treatment. While the Pap smear was highly 

.

VIA emerged as a low-cost, simple, and immediate screening option particularly suitable for low-resource settings [1, 3]. VIA 
. 

-

Cancer of the cervix remained a major cause of cancer-related deaths among women with 662,301 new cases and 348,874 deaths 

malignancy in women globally and third in mortality, [5, 6], making it a serious public health concern, especially in LMICs [7]. 
-

tion, which frequently missed a long preventative window period [8]. Women of childbearing age had a depressing story about 
cervical cancer in Nigeria. Research conducted in 2020 reported 12,075 new cases of cervical cancer, making it the second most 
frequent malignancy in women [9]. 
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A vital referral hub for women in Nasarawa state was Federal University Teaching Hospital in , Nasarawa State; nonethe-
less,  the absence of standardized cervical screening procedures illustrated the larger issues facing Nigeria's healthcare system.

s was evident by the absence of HPV DNA-based screening methods in the facility. Cervical cancer had a high morbidity
and  mortality  rate  worldwide  most  probably  because  many  women  were  misdiagnosed  and  untreated  when  evidence-based
guidelines were not used to guide management especially in developing countries such as Nigeria.

To determine the best screening approach for the early detection and prevention of cervical cancer in resource-constrained en-
vironments, such as Nasarawa State, Nigeria, this study compared visual inspection with acetic acid and pap smear for detect-

Materials and Methods

Study Population

e study population for  this  research consisted of  women visiting the Gynecology Unit  of  the Federal  University  Teaching

Inclusion criteria

2. Women who consented to participate in the study.

3. Women who had not undergone treatment for cervical dysplasia or cervical cancer.

4. Women who were not pregnant at the time of the study.

Exclusion criteria

1. Women under the age of 18 years.

2. Women who were menstruating at the time of the study.

3. Women who declined to provide consent to participate in the study.

4. Women who were currently undergoing or had completed treatment for cervical dysplasia or cervical cancer.

5. Pregnant women, due to potential risks associated with pelvic examinations.

6. Women with active genital infections.

were thought to be caused by high-risk HPV-16 and HPV-18 [9,12,25,26]. However, because DNA-based tests were expensive 
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7. Women with a history of hysterectomy or other procedures that made the cervix inaccessible for examination.

Sample Size Determination and Sampling Technique

In this research, a non-probability sampling method was utilized. , purposive sampling was implemented to recruit
a total of 87 female participants, employing the Cochran formula based on a e level of 95% and a prevalence rate of
6%. s approach aligns with methodologies outlined in prior investigations concerning systematic reviews and meta-analyses
of high-risk HPV infection among women in Nigeria [37].

Sample Collection and analysis

Samples were aseptically collected and analyzed by trained research assistants—health personnel with at least 10 years of experi-
ence  in  the  hospital's  gynecology  clinic  and  histopathology  laboratory,  collecting  and  testing  smears  for  cancers—following
standard procedures.

Pap smear Protocol

e conventional Pap smears during the study period were collected with an Ayre spatula for smearing on a pre-labeled slide.
e smear was placed in a Coplin jar with 95% ethanol. It was labeled and sent to the laboratory. e smears obtained during

the study period were all stained as per the laboratory standard operating procedure for Papanicolaou stain. Reagents utilized
in  Pap  staining  were:  Harris  hematoxylin  as  nuclear  stain,  orange  G-6  (OG-6)  as  cytoplasmic  counterstain,  and  eosin  azure
(EA) as polychromatic dye, xylene as clearing agent, and DPX as mounting medium. Various concentrations of alcohol (70 to
95%) were utilized for dehydration and hydration. e stained smears were assessed blinded by cytopathologists using the tradi-
tional system of the 2014 Bethesda system for cervical cytology reporting [28].

VIA Protocol

5% acetic acid as per study SOP was applied with the help of cotton wool swab on the ectocervix. Cervix was examined for ace-
towhite lesions r one minute. Negative VIA, as d by IARC, was if there were no or very few acetowhite lesions in the
transformation zone (TZ); positive if any , dense acetowhite lesions near or adjacent to the squamo-columnar junc-
tion (SCJ) in the TZ, or near the external OS if SCJ was not visible. VIA was nonevaluable when the TZ was not visible or if

HPV Testing Protocol

e method employed was HPV antigen detection in cervical  specimens by HPV DNA test  cassette. e  manufacturer's  in-
structions were strictly followed.

Statistical analysis

e data collected were analyzed using the Statistical Package for the Social Sciences (SPSS), version 25. Descriptive statistics
summarized participants' socio-demographic characteristics and other categorical variables, including frequencies and percent-
ages. Results were presented in tables and charts for easy comprehension.

Ethical Consideration

Informed consent was obtained from all study participants and ethical approval (FUTHREC/545) was gotten from the Ethical

[20,29].
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Results

Figure 1: Major risk factors among participants

s bar chart illustrates the prevalence of key behavioral and reproductive risk factors d among the study population.
e most common were lack of previous screening (86.7%), abnormal pelvic or vaginal symptoms (63.5%), contraceptive use

(54.7%), and early sexual debut before age 18 (45.8%). Smoking was the least reported risk factor (2.7%). e high burden of
multiple overlapping risk exposures suggests increased vulnerability to HPV infection and cervical dysplasia in this population.

Table 1:

N=75

Methods Frequency Percentage (%)

VIA   

Positive 3 4

Negative 72 96

HPV test   

Positive 9 12

Negative 66 88

Pap smear test   

Negative 70 93.3

ASCUS 2 2.7

LSIL 3 4

VIA  detected  cervical  abnormalities  in  only  3  participants  (4.0%),  Pap  smear  in  5  (6.7%),  while  HPV  testing d  9
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Figure 2: Photomicrographs of VIA and PAP smears

Figure 2 
CIN grade 1. (2). Negative Pap Smear depicting normal cervical cells without signs of dysplasia. (3) Atypical squamous cell of

cervical dysplasia. (X400)

Table 2: Overlap of Positive Cases of cervical dysplasia Across VIA, Pap Smear, and HPV Testing

N=72

VIA Test Pap Smear HPV Test Number of Women

Negative Negative Negative 62

Negative Negative Positive 6

Negative Positive (ASCUS or LSIL) Positive 3

Negative Positive Negative 2

Positive Negative Negative 3

A total of 62 (82.7%) tested negative across all methods. Notably, 6 (8%) were HPV positive but missed by both VIA and Pap
smear, 3 (4%) cases were positive for HPV and Pap smear tests. Pap smear detected 2 (2.6%) that was missed by VIA and HPV
test. VIA detected abnormalities in 3(4%) which was missed by Pap smear and HPV testing methods. s s the low con-
cordance and limited sensitivity of VIA.

Table 3: Diagnostic Performance of Pap Smear in detecting cervical dysplasia

 Pap Negative Pap Positive Total

HPV Negative 64 (TN) 2 (FP) 66

HPV Positive 6 (FN) 3 (TP) 9

Total 70 5 75
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Table 4: Diagnostic Performance of VIA in detecting cervical dysplasia

 VIA Negative VIA Positive Total

HPV Negative 66 (TN) 0 (FP) 66

HPV Positive 6 (FN) 3 (FP) 9

Total 72 3 75

Figure 3: Comparative Summary of VIA and Pap Smear Performance in detecting cervical dysplasia

Fig  2.  Shows that  Pap smear  demonstrated  better  diagnostic  performance  than VIA in  terms of  sensitivity  and accuracy,  al-
though both tests showed high . VIA failed to detect any of the HPV-positive cases, indicating poor sensitivity. In con-
trast, Pap smear detected a third of the true HPV-positive cases. However, neither method achieved high sensitivity, highlight-
ing the potential value of HPV DNA testing as a more reliable method for primary screening, mandating it inclusion during
routine cervical screening. Overall, VIA had a sensitivity of 0.0% with y of 95.7% and accuracy of 88.8%. pap smear on

Discussion

e relative diagnostic validity of VIA and Pap smear as screening tools in the detection of cervical dysplasia, using HPV DNA
test result as reference in this study, was comparatively assessed among female outpatients visiting the Federal University Teach-
ing Hospital, , Nasarawa State, Nigeria. All study subjects were screened with both the modalities and therefore could be
compared side by side for relative validity for the same population. s process enabled proper setting of each test's accuracy,
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e total prevalence of cervical dysplasia was 10.7%, i.e., about 1 in every 10 women screened for this research had some indica-
tion of dysplasia.  Pap smear was more sensitive and c to VIA when it  came to the HPV DNA results employed as the

trates Pap smears relatively superior performance in cervical epithelial change detection that denotes dysplastic change.

Pap smear was 33.3% sensitive, 97.0% , and 89.3% accurate (Table 3). Although low sensitivity, it is in line with evidence
by Savitha et al. [32] and Kaufman et al. [33], whose g was that cytological screening sometimes fails to detect some high--
grade lesions,  especially when there are a resource limitation and the sample collection and interpretation are compromised.

VIA, on the other hand, had 0.0% sensitivity, 95.7% , and 88.0% accuracy (Table 4). e extremely low sensitivity in
this study is remarkable and might be explained by factors such as sample size, visualization challenge, subjective interpreta-
tion, or inadequate provider experience may contributed to this low sensitivity recorded. According to the s cited in ref-
erence [17,19], limited sample sizes may exacerbate random variation in Visual Inspection with Acetic Acid (VIA) results, par-
ticularly in the context of rare precancerous lesions such as CIN2+. s phenomenon can lead to the occurrence of zero detec-
tions purely attributable to chance. In a study conducted in India, a t decrease in VIA sensitivity was observed, drop-
ping to 26.3% within population-based settings. s decline is largely attributable to n bias and the low prevalence of
disease, which raises concerns regarding the potential underpowering of the current study [19,40]. Furthermore, inadequate cervi-

cal  visualization  resulting  from factors  such  as ,  discharge,  bleeding,  or  squamous  metaplasia  can  obscure  ace-
towhite changes, leading to false-negative results. Such challenging d conditions are particularly pronounced in developing
countries that lack colposcopic , contrasting sharply with controlled trials,  where sensitivity rates can reach be-
tween 73% and 95% [20]. e s of  VIA is  heavily reliant on the provider's  ability to discern subtle acetowhite le-
sions, a skill that varies considerably (with sensitivity ranging from 25% to 95%) depending on the examiner's experience. Less
trained practitioners are especially prone to overlooking early lesions, as evidenced by the Multicentric Study of Cervical Can-
cer  Screening and Triage Using Human Papillomavirus  Testing (ESTAMPA),  where hands-on training alone resulted in the
lowest performance metrics. Moreover, inter-observer variability frequently exceeds 30% in several studies, which may account
for  the  observed  0.0%  detection  rate  in  this  investigation,  as  opposed  to  higher  rates  achieved  under  expert  supervision
[39,40]. Similar s in performance on VIA have been reported in other studies to range from 29% to over 90% [20,22],
depending on operator training and adherence to guidelines for screening. e present result thus highlights the challenge of

Besides, few cases overlapped between Pap smear and VIA, highlighting the observation that each of the two tests s dist-
inct subsets of women at risk of dysplasia. h two of the Pap smear-positive cases were not d by VIA, VIA also

d some abnormality that did not have a cytologic correlate (table 2). s means that neither test alone when utilized in-
dividually of the other is fully diagnostic but that Pap smear remains the better test.

With HPV DNA test as a reference, this study favors that Pap smear was more accurate and sensitive compared to VIA in gen-
eral for screening cervical dysplasia. e results are with the implication that, while both methods are practical to use for screen-
ing in resource-limited settings, Pap smear is an ideal method to use for l diagnosis of cervical epithelial lesions when avail-
able. Human papillomavirus (HPV) rapid tests present t clinical s in terms of speed and accessibility when con-
trasted  with  conventional  polymerase  chain  reaction  (PCR)  assays,  especially  in  settings  where  resources  are  limited.
tests facilitate point-of-care diagnoses with results available within 15 to 30 minutes, eliminating the need for intricate laborato-
ry equipment and y decreasing the turnaround time from several days to immediate feedback [36]. e operational
protocols for these tests are streamlined, requiring minimal infrastructure, and they r options for self-sampling alongside re-
duced costs per test. s makes them particularly suitable for rural or economically disadvantaged regions where laboratory fa-
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cilities  are scarce.  Furthermore,  HPV rapid tests  demonstrate  a  high sensitivity  of  85-95% for high-risk HPV types,  which is
comparable to that of PCR in the context of triage, despite the latter having a slight advantage in y and genotyping ca-
pabilities [38,39]. Empirical evidence from clinical studies indicates that the use of rapid tests decreases the rates of loss to fol-
low-up by facilitating prompt decision-making, thereby enhancing the prevention of cervical cancer in high-burden areas with-

Conclusion

s research indicates that the Pap smear test is more e than the Visual Inspection with Acetic Acid (VIA) for diagnos-
ing cervical dysplasia when using HPV DNA testing as the gold standard in the Federal University of a Teaching Hospital,
Nigeria. e sensitivity and y of VIA were found to be lower in comparison to those of the Pap smear in the context of
detecting cervical dysplasia at FULTH. Furthermore, despite the Pap smear not exhibiting optimal sensitivity, it may serve as a
more dependable screening method for cervical dysplasia in settings with limited resources.

Recommendation

It  is  recommended that Pap smear should be prioritized over VIA in detection of cervical  epithelial  abnormalities in low re-
source setting where there are no access to highly sensitive screening test like PCR. VIA may still be applied as an initial or ad-
d-on screening test if cytology is unavailable in primary care centers to enhance diagnostic results and early detection of cervi-
cal dysplasia. e sample size should be increased and other screening tests like PCR should be done alomng side the VIA and
PAP.

Limitation of study

s work is limited to women visiting the Gynecology Unit of the Federal University Teaching Hospital, , Nasarawa State.
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