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Background  
Cervical cancer (CC) is the second leading cause of cancer among women in the 
Philippines, mainly caused by a persistent human papillomavirus infection (HPV). We 
aimed to determine the prevalence of HPV and compare screening methods within a 
socio-economically deprived rural community in the Philippines. 

Methods  
We conducted a retrospective audit of the medical records of 872 women from the free 
Women’s clinic in a regional Philippines community over the period, 2013-2019. All 
participants were screened for CC using the VIA/VILI method, with only 284 women 
tested for HPV using the HPV-polymerase chain reaction (HPV-PCR) method. For the 
284, we compared their HPV-PCR and VIA/VILI results. Data was de-identified and 
descriptively analysed. 

Results  
Thirteen different HPV subtypes, all oncogenic, exist in the community. HPV was 
detected in 32 (11%) of the 284 women tested. Of note, 28 patients who had an oncogenic 
HPV infection had a normal VIA/VILI inspection result. The bivalent vaccine protects 
only 6% of the HPV-positive cases in the clinic. 

Conclusions  
This study suggests HPV-PCR testing is superior at detecting HPV before cervical changes 
occur. The different oncogenic HPV strains reflect the low coverage of the bivalent HPV 
vaccination in the community – a key area for practice and policy reforms. Further 
studies on the prevalence of oncogenic HPV strains will be vital in designing suitable 
preventive care programs for CC. 

Cervical cancer (CC) is the fourth most diagnosed cancer 
and the fourth leading cause of cancer death among women 
globally.1 In the Philippines, CC is the second leading cause 
of cancer in women. In 2018 there were 9.1% new CC cases 
in the Philippines, compared to 0.47% new cases in Aus
tralia.1 Human papillomavirus (HPV) is a significant co-fac
tor of CC. Almost all CC cases are caused by persistent in
fection with HPV.2 There is no national HPV immunisation 
schedule in the Philippines.3 Additionally, there is no sys
tematised cervical cancer screening program through cervi
cal cytology (Pap) or acetic acid visualisation (VIA/VILI)..3 

About 75% of women diagnosed with CC in the Philip
pines are diagnosed with late-stage disease, attributing to 
the high mortality rate.4 Filipino women have a higher inci
dence of risk factors for CC than in the global community.5 

Currently, there are three screening methods for the early 

detection of CC: (i) Pap test; (ii) VIA/VILI; and (iii) HPV 
test. Pap test is the oldest and most widespread CC screen
ing technique. In developed countries the Pap test has led 
to a reduction in the incidence of CC. However, due to lack 
of resources, it has failed to have the same success in devel
oping countries.6‑8 

Visual inspection tests with 3% - 5% acetic acid (VIA/
VILI) is an alternative to cytology. This approach has been 
shown to reduce mortality in developing countries.9,10 HPV 
testing has been shown to be more effective than cytology 
for CC screening.11 Several studies demonstrate that HPV 
testing is the best strategy for reducing CC in low-resource 
settings.12‑14 

This audit is an extension to the previously published 
audit, completed in 2020 by Hespe and Carr.15 The previous 
audit analysed medical records collected during nine sep
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arate women’s health clinics in a regional community of 
Calauan, Laguna, Philippines. The audit was conducted 
prior to HPV-DNA testing being available. As a result, it in
vestigated the prevalence of VIA/VILI abnormalities in the 
clinic and compared this to known risk factors of CC. Ad
ditionally, Hespe and Carr’s original audit investigated de
mographics of patients participating in the clinic, and the 
retention rates of the clinic. 

No statistically significant relationships were identified, 
limited mainly by the small sample size and the low number 
of abnormal results. Without a gold standard comparison 
such as Human Papilloma Virus – Deoxyribonucleic Acid 
(HPV-DNA) testing, the sensitivity and specificity of the 
VIA/VILI method for cervical screening were unable to be 
evaluated. 

This current audit includes results of HPV-DNA testing 
in 284 women, which had not been considered in the previ
ous study and compares it with the VIA/VILI inspection re
sults of the same 284 women (see Appendix A in the Online  
Supplementary Document ). Our aim was to determine the 
prevalence of HPV in a rural community in the Philippines 
and compare HPV testing to the previously used visual in
spection method. 

METHODS 
STUDY DESIGN 

This study is a retrospective audit of data from medical 
records collected during 13 separate weeks of Women’s 
Health clinics conducted in July and November from 
2013-2019 in a regional community of Calauan, Laguna, 
Philippines. The women who participated in the Women’s 
Health clinics consented to undergoing a CC screening pro
cedure and using their de-identified data for future re
search and review. 

The specific objectives were: (i) to determine the demo
graphics of women in the target population (aged 16 - 72 
years) who participated in the CC screening program be
tween July 2013 and November 2019 in Calauan, Laguna, 
Philippines; (ii) to quantify the proportion of women 
screened between July 2013 and November 2019 identified 
as having “no cervical abnormality”, “low-grade changes/
carcinoma insitu (LSIL/CIN 1)”, “high-grade changes (HSIL/
CIN2 or 3)”, or “cervical cancer (CIS)” from July 2013 to No
vember 2019 based on their VIA/VILI results; (iii) to deter
mine the prevalence of HPV and particular HPV strains in 
the population that received HPV-DNA cytology from July 
2018 to November 2019; and (iv) to compare results from 
the VIA method and the HPV-DNA cytology in patients 
screened from July 2018 to November 2019. 

RECRUITMENT 

This research complies with the Australian National Health 
and Medical Research Council (NHMRC) National State
ment on Ethical Conduct in Human Research. A Human 
Ethics Research Committee (HREC) low-risk ethics ap
proval from the University of Notre Dame Australia was ob
tained as the project was a clinical audit of medical records 

and carried a low risk as per paragraphs 2.1.6 and 2.1.7 
of the National Statement (HREC reference: 016204S). The 
approval date for the original audit was: 14/12/2016. 
Amendment date for additional HPV audit assessment was: 
03/02/2020. No participant involvement was required in the 
audit review and data analysis and all data was non-identi
fiable. From July 2013 to November 2019, women aged be
tween 16 to 72 were included in the audit. All women who 
participated gave informed consent. Based on their screen
ing results, women were given follow-up advice. Patients’ 
adherence to follow-up was recorded. 

DATA COLLECTION 

Eligible patients entering the clinic completed a paper 
record (See Appendix B in the Online Supplementary Doc  
ument). Patients recorded their age, gender, height, 
weight, smoking status, number of sexual partners, contra
ceptive use and last menstrual period. Once the clinician 
inspected the patient’s cervix and applied the acetate, the 
experienced clinician recorded the VIA/VILI procedure re
sult. Clinics one to nine were held from 2013 to 2017. This 
was prior to the availability of HPV-DNA testing in the 
clinic. As a result, these women only underwent VIA/VILI 
screening. Clinics 10 to 13 were held from 2018 to 2019. 
These women had both HPV-DNA testing and VIA/VILI 
screening. The HPV cytology was given a unique identifier, 
which correlated with the identification recorded on their 
paper record (see Appendix B in the Online Supplementary   
Document). The HPV cytology was securely transported 
to Australia by the research team and analysed in a Mel
bourne-based pathology laboratory. 

DATA ANALYSIS 

Data collected from the Women’s Health clinics from July 
2018 onwards were added to the de-identified dataset from 
the first audit conducted by Carr and Hespe15 onto an Excel 
spreadsheet. De-identified demographic and clinical data 
were exported from the Excel spreadsheets into STATA for 
analysis. Demographics were reported using frequencies 
and 95% confidence intervals. A two-by-two table was used 
to analyse the sensitivity and specificity of colposcopy. 

RESULTS 

A total of 872 women aged 16-72 presented to the Women’s 
Health clinic for CC screening over 13 weeks. None were ex
cluded due to eligibility criteria. From 2018 HPV-DNA test
ing was available and 284 HPV tests were collected. Demo
graphic characteristics and results of baseline screening are 
reported in Table 1. 

COLPOSCOPY RESULTS 

From July 2013 to November 2019, 872 women underwent 
VIA/VILI screening in the Women’s clinic. Of those, 11% 
(98) were abnormal. This is consistent with the previous au
dit, which found 11% of VIA/VILI of 615 women to be ab
normal.15 
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Table 1. Demographic characteristics of participants     

Variable Mean (SD) Confidence interval (CI) 

Age 37.5 (11.9) (36.7-38.3) 

Body Mass Index (BMI) 23.9 (4.3) (23.6-24.2) 

Gravidity 3.5 (2.4) (3.2-3.5) 

Parity 3.1 (2.2) (2.9-3.2) 

Number (%) CI (%) 

Ever Smoked* 

      Yes 
      No 
      Ex-Smoker 
      Unknown 

108 (12.4) 
720 (82.6) 
17 (1.9) 
27 (3.1) 

(10.3-14.8) 
(79.9-85.0) 
(1.3-2.1) 
(2.1-4.5) 

Current contraception use** 

      Yes 332 (45.4) (41.7-49.0) 

      No 
      Not applicable 

400 (54.6) (51.0-58.2) 

Contraception method*** 

Oral contraceptive pill (OCP) 186 (25.4) (22.3-28.7) 

Tubal Ligation 53 (7.2) (5.5-9.4) 

Intra-uterine device (IUD) 33 (4.5) (3.1-6.3) 

Implanon 33 (4.5) (3.1-6.3) 

Depot injection 19 (26.0) (15.7-4.0) 

Condoms 11 (15.0) (0.8-2.67%) 

*n=872; **n=732, NA=138, missing=2; *** n=332, SD=standard deviation. 

Table 2. Colposcopy results from July 2013 to       
November 2019 (first screen only) [n(%)]       

Frequency 

Normal 756 (86.7) 

CIN1 90 (10.32) 

CIN2/CIN3 5 (0.6) 

Cancer 3 (0.3) 

NA 18 (2.1) 

Total 872 (100) 

NA = resulted not recorded, CIN=carcinoma insitu 

In our current audit, of the 872 women, 756 (86.7%) 
had normal colposcopies, 90 (10.32%) had CIN1 changes, 
5 had CIN2/CIN3 changes (0.6%) and three had suspected 
cancer (see Table 2). From July 2013 to November 2019, 
three women were diagnosed with cervical cancer. They 
were all referred to the Manila General Hospital and re
ceived prompt investigation and treatment. 

HPV RESULTS 

From July 2018 to November 2019, HPV testing was in
troduced into the Women’s clinic. HPV was detected in 32 
(11%) of the 284 women tested. A wide range of different 
HPV strains were detected in these samples. Both types 16 
and 18 were detected, along with types 31, 39, 45, 51, 52, 
56, 62, 66 and 68 (see Figure 1). 

Table 3. Proportion of women who have ever had an         
abnormal colposcopy   

Frequency N (%) 

Never had an abnormal colposcopy 731 (83.8) 

Abnormal colposcopy 120 (13.8) 

Unsatisfactory colposcopy 8 (0.9) 

Colposcopy not completed* 13 (1.5) 

Total 872 (100) 

*Due to pregnant, not tolerated, or self-collected HPV 

DEMOGRAPHIC RESULTS 

The women in the community of Calauan report a higher 
use of contraception (45%) compared to the national Fil
ipino average (40%).16 This is consistent with results found 
in the previous audit in this community.15 Filipino women 
have a significantly lower contraception rate than Aus
tralians, which in 2019 was reported as 70%.17 Filipino 
women face many barriers to contraception, including 
health concerns about contraception methods, fear of side 
effects, religious reasons and not being covered by the na
tional health insurance program PhilHealth.18 As reported 
in the previous audit,15 women in Calauan continue to have 
a high fertility rate of 3.1 live births/women, compared 
to the national total fertility rate recorded in 2017 of 2.7 
live births/woman.16 This is high compared to rural women 
overall, where the reported fertility rate is 2.8 live births/
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Figure 1. Frequency of HPV strains detected.      
Vertical axis= a straight count; Horizontal axis = specific HPV strains detected 

Table 4. Comparison of results from VIA method and        
HPA-DNA cytology in patients screened from July 2018         
to November 2019    

HPV 
present 

No HPV 
present 

Abnormal 
VIA 

5 0 5 

Normal VIA 28 245 273* 

Total 33 245** 278 

*4 results missing, **6 results missing 
Sensitivity=15% 
Specificity=100% 
Positive predictive value (PPV)=100% 
Negative predictive value (NPV)=89% 

woman compared to an urban total fertility rate of 2.4 live 
births/woman.16 

Overall, women in the Calauan clinic have more live 
births than rural women, despite their reported contracep
tion use being higher. This disparity may be attributed to 
health literacy, with poor implementation of effective con
traception use. Some women can only afford to take the 
oral contraceptive pill (OCP) intermittently, making it in
effective. In 2017 health education sessions run by the re
search team began focusing on fertility and contraception 
and over 300 women participated in these education ses
sions. Future studies could focus on interviewing the 
women in Tagalog (local language) to qualitatively deter
mine their use of contraception, barriers to contraception 
and understanding of the effectiveness of contraception. 

Compared to the previous audit, smoking rates rose from 
11.8%15 to 12.4%. This is much higher than the reported 

national average of 4.9%. As per the previous audit, we 
could not provide data on the average number of cigarettes 
smoked. We have assumed, given anecdotal evidence, that 
most of these women cannot afford to smoke more than 
three cigarettes a day. 

DISCUSSION 

This study was an extension of a clinical audit of a CC 
screening program in the rural socio-economically deprived 
community of Calauan, Laguna, Philippines, conducted in 
2018 and reported by Carr and Hespe.15 

The main messages found in this study were: Thirteen 
different HPV subtypes exist in this community, all of 
which are oncogenic19; The economical bivalent HPV vac
cination has a low coverage of the strains found in this 
community; The VIA/VILI screening method had a 100% 
specificity but low sensitivity (15%) in detecting abnormal 
cervixes; In rural communities, follow-up is hindered due 
to logistics. As a result, point-of-care (POC) testing and im
mediate referral are crucial for optimal care delivery. 

HPV STRAINS AND VACCINATION OPTIONS 

Following publication of the previous clinical audit in this 
community,15 HPV-DNA cytology became available. All the 
HPV subtypes detected in this study were oncogenic.19 Im
portantly, none of the three available HPV vaccines covers 
all of these strains. There are currently three HPV vaccines 
in use worldwide: nonavalent HPV vaccine (Gardasil 9); 
quadrivalent HPV vaccine; and bivalent HPV vaccine. The 
bivalent vaccine only protects against HPV types 16 and 
18, whereas Gardasil 9 protects against types 6, 11, 16, 
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18, 31, 33, 45, 52, and 58. These results are significant to 
note when considering a nationwide vaccination program. 
The three available vaccines have different price points: bi
valent Cecolin vaccine costs $95.4USD; quadrivalent HPV 
Gardasil costs $360USD; and nonavalent HPV Gardasil 9 
costs $586USD.20 

This price difference is significant when considering vac
cine choice for a population as large as the Philippines (110 
million). This audit found HPV types 16 and 18 account 
for only 6% of the HPV-positive cases in the clinic. As a 
result, immunising using the cheaper bivalent vaccination 
($95.4USD) would potentially be ineffective at preventing 
CC in this community. From the current data, the nonava
lent vaccination ($586USD) could protect 81% of the HPV 
strains detected in this rural community. 

SPECIFICITY AND SENSITIVITY OF THE VIA/VILI 
METHOD 

The VIA/VILI method was seen to be 100% specific; all pa
tients found to have an abnormal VIA/VILI were also posi
tive for HPV (see Table 4). The disadvantage of using VIA/
VILI was the low sensitivity of 15%. This study suggests 
that HPV-PCR testing is superior at detecting HPV before 
cervical changes occur. This testing method detected 28 pa
tients with a positive HPV test not otherwise seen using 
VIA/VILI method. As a result, these patients have an op
portunity for earlier intervention and access to appropriate 
care. This audit shows the utility and benefit of using HPV-
DNA cytology over the VIA/VILI method for early detection, 
referral and follow-up of HPV-positive cases. 

Another strength identified from this audit is the clin
ician’s ability to detect abnormal cervixes using the VIA/
VILI method, with no false positives detected. This method, 
therefore, continues to have advantages within communi
ties unable to access Pap tests. No patients were inappro
priately identified as being high risk and were not exposed 
to undue health anxiety. All “abnormal” cervixes detected 
using the VIA/VILI method were confirmed to have an HPV 
infection and needed to be provided with ongoing monitor
ing and appropriate care. 

Ultimately, this clinical audit exemplifies the importance 
of using HPV-DNA cytology testing for the early identifica
tion and prioritisation of women at risk of CC. 

POINT OF CARE TESTING 

The Women’s Health clinic in Calauan, Laguna utilised free 
HPV testing via donated supplies and clinician oversight by 
a Melbourne-based pathology laboratory. As a result, pa
tients tested in the Women’s clinic in July did not receive 
their HPV results or clinical follow-up until the next clinic 
held in November. Patients with abnormal VIA/VILI results 
were able to be referred to have a biopsy on the same day. 
However, as previously noted, VIA/VILI testing failed to de
tect another 28 high-risk cervixes. An alternative option is 
point-of-care (POC) tests, which provide rapid on-site re
sults, and in resource-limited settings, this supports timely 
and proper treatment.21 

Currently, two main POC tests are available for HPV de
tection: CareHPV22 and Xpert HPV.23 Both tests detect the 
high-risk HPV types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 
58, 59, 66, and 68.22,23 These tests retail for $23.61USD, 
$21.49USD and determine whether a patient has an onco
genic HPV strain in 2.5 hours for CareHPV and 1 hour for 
Xpert HPV.24 Patients can be diagnosed with HPV infection 
and referred for further testing on the same day of their ap
pointment using POC tests. POC tests offers a solution to 
HPV testing that otherwise requires expensive laboratories, 
a reliable recall setting and large-scale deployment of sys
tematised screening programs. 

STUDY LIMITATIONS 

This research project has both strengths and limitations. 
Firstly, the data was collected from handwritten forms (See 
Appendix B in the Online Supplementary Document  ) and 
these forms were not always complete. Secondly, the VIA/
VILI impression was not always adequately recorded for 
each women’s visit. The staff in the Women’s Health clinic 
included clinicians of varying medical qualifications, from 
third-year post-graduate medical students to qualified doc
tors and specialists in obstetrics and gynaecology. While 
VIA/VILI interpretation was overseen by a senior clinician 
experienced in the interpretation of results, this is an over
all limitation of VIA/VILI in any clinical setting. 

FUTURE RESEARCH IMPLICATIONS 

Exploring the utility and sustainability of POC testing in 
resource-deprived communities is paramount. Developing 
countries account for 85% of the global CC burden.25 An 
organised screening program depends on reliable clinical 
laboratories, systematised medical follow-up and access to 
appropriate care. POC testing offers a solution to resource-
deprived settings. Laboratories are not required and a 
same-day result enables access to immediate appropriate 
care. POC testing is the solution to delayed diagnosis and 
loss to follow-up. More extensive studies looking at the 
prevalence of oncogenic HPV strains will be vital in design
ing suitable preventive care programs for CC. Policymakers 
and funders of vaccination programs look at research data 
that economically and clinically justify the investment. Fu
ture studies should determine the prevalence of different 
HPV strains on a larger scale in the Philippines. 

It is recommended that future studies perform a cost 
analysis on the different screening methods for CC in low 
income and developing countries. 

It would be beneficial to compare the cost of VIA/VILI 
screening and HPV testing with offshore processing. Ad
ditionally, future studies should compare the price of HPV 
testing with offshore processing to POC testing with instant 
referral. 

Previous studies have demonstrated major barriers for 
CC screening in rural communities in general are: (i) inac
cessibility26; and (ii) fear, embarrassment and anticipated 
shame.27 For the future, we recommend a qualitative study 
exploring the specific barriers preventing women from un
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dergoing CC screening in this community. This would allow 
for optimisation of the program and greater uptake. 

CONCLUSIONS 

This study suggests HPV-PCR testing is superior at detect
ing HPV before cervical changes occur. Larger studies look
ing at the prevalence of oncogenic HPV strains will be vi
tal in designing suitable preventive care programs for CC. 
Further research is imperative for policymakers and funders 
of vaccination programs. This is to ensure the best deci
sions are made for the community both economically and 
clinically. Future studies could perform HPV audits look
ing at data from across both rural and metropolitan set
tings in the Philippines. For this community in particular, 
qualitative studies to determine barriers in CC screening 
would enhance the number of patients captured and re
tained throughout the clinic. 
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