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cervical cancer screening issues in women who did not receive the HPV 
vaccine in their adolescence.

The aforementioned health trends are attributed to complex and 
multifaceted explanations. Risk factors contributing to higher cervical 
cancer burden for Indigenous women reportedly may be related to 
health behaviours (e.g. smoking), other co-morbidities (e.g. diabetes), 
and sexually transmitted infection. [8] However, in terms of cervical 
cancer screening, reluctance to either participate in cancer screening, 
or return for follow up of abnormal results is an especially large 
contributor to the burden of disease. [9] Cultural barriers between 
the Indigenous community and the health system are also likely to be 
heavy contributors. A study of Indigenous women found that they have 
fearful and fatalistic attitudes toward cancer [9] and there is a heavy 
social stigma surrounding the topic of cervical cancer as it is a ‘dirty 
disease’. In fact, other gynecological problems are often ignored as 
they are associated with a sense of shame. [9]

When considering the prominent cultural barriers for Indigenous 
women, it can be proposed that the participation in screening amongst 
this demographic could be improved by implementing more culturally 
respectful methods of testing, health promotion, and education in 
communities to encourage uptake of screening methods. The latter part 
of this solution has been quite effectively implemented in certain areas 
of Australia through the efficient use of Aboriginal healthcare workers 
in collaboration with other government public health initiatives. [10] 
However, it appears we are still strongly limited by the screening 
technique itself. The most reasonable solution to avoiding the issue 
of physician-associated collection and invasion of personal privacy for 
Indigenous women (as with all women) lies in the development of a 
self-collection protocol. This avenue has been explored in the past by 
different studies with varying results; but in light of newly developing 
technology, now may be the time for re-examination. 

Methods of self-collection technique 
There are many possible methods of self-collection currently being 
explored, including tampons, dry swabs, and brushes. These aim to 
pick up sloughed off cervical cells in the vaginal canal for review.  A 
study by Budge et al. has explored the possibility of a tampon ‘self-
collection’ technique to gather cervical cells for pathological review 
in place of the traditional Pap smear protocol. However, as identified 
by this study, an inherent problem with the efficacy of using tampon 
collection technique is that adequate collection of cells for review relies 
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Cancer is a growing health issue for Indigenous populations in Australia 
and it is now being listed alongside cardiovascular disease as a focus 
for national health strategies to improve Indigenous health. [1] Despite 
recent trends of decreases in incidence and mortality for cervical cancer 
in the general population, Indigenous women suffer from higher rates 
of incidence (21.4 vs. 8.6 per 100,000) and mortality (9.0 vs. 1.9 per 
100,000) according to the most recent report on cervical screening from 
the Australian Institute of Health and Welfare. [1] Reports suggest that 
Indigenous women also suffer from later detection of cervical cancers, 
with positive Pap smears on average showing more advanced cellular 
atypia. [2] It is suggested that incidence and mortality from cervical 
cancer is highly related to the frequency of screening undergone by 
the patient. [3] Hence, it is arguable that the best way to address the 
disparity in cervical cancer between Indigenous and non-Indigenous 
populations is to encourage screening uptake by Indigenous women. 

Participation of Indigenous women in preventative measures regarding 
cervical cancer (Pap smears and HPV vaccine) is hard to quantify. One 
difficulty is that Indigenous status is not a mandatory field on pathology 
requisitions for Pap smears. [4,5] As a result, state and territory registers 
do not have reliable information to quantify the number of Indigenous 
women participating in screening programs. [4,6] Data taken from 
individual Indigenous health services and communities estimate the 
number of Indigenous women in those communities undergoing Pap 
smears ranges from 27-63% [4] with other studies report an increasing 
trend of women in the Northern Territory participating in cervical 
screening since 1999. [2] Other data has shown positive results for 
vaccine uptake amongst Indigenous Queensland adolescents in school-
based programs as part of the national vaccination strategy. [7] This 
will benefit future generations of Indigenous women in regards to 
cervical cancer prevention. However, in considering health prevention 
strategies that more directly influence immediate cancer rates in 
Indigenous populations, it is arguably more important to consider the 
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heavily on correct positioning of the tampon within the vaginal canal. 
[11] Harper et al. have contributed to the development of tampon 
collection by observing correlations between increased cervicovaginal 
exposure time and increased efficacy of the self-collection technique, 
finding comparable efficacy with traditional swab collection techniques. 
[12] Another study that looked at the efficacy of dry swab collection 
techniques, similar to tampon collection, observed that it was lacking 
in ability to pick up endocervical cells for cytological review. [13] It was 
also found that though self-collected samples provided comparable 
cytology concordance with physician-collected samples, its low 
sensitivity and negative predictive value prevents its use as a primary 
screening tool. [13] Hence there has been a movement to combine self-
collection with other innovations to improve its viability as a screening 
tool for cervical cancer. The study by Budge et al. combined the use of 
tampon self-collection with ThinPrep technology to preserve the viable 
cells collected, the efficacy of which is discussed below. 

ThinPrep
ThinPrep is proposed to help preserve accuracy where transport and 
storage issues may otherwise affect sensitivity of testing in a rural 
setting. [11] ThinPrep is characterized by the usual technique of 
collection of cells of the transitional zone of the cervix with a brush 
and the sample is then immediately immersed in a fixating agent to 
be delivered to a laboratory. [14] The mixture is then centrifuged, 
filtered, and processed to a mono-layered sample for histological 
analysis. [14] This method of preparation is said to provide a more 
easily-analysed sample, free of obscuring factors such as blood and 
mucous, overlapping cells or air-drying artefacts. [14] As a result, it 
has been concluded that ThinPrep does have the potential to increase 
sensitivity of testing if used correctly compared with conventional Pap 
smear methods. [15] However, Michael et al. suggests the ThinPrep 
method is not completely fault-proof. There have been cellular changes 
reported in ThinPrep samples compared to conventional smears. [16] 
Those cellular changes included smaller appearing cells, and nucleolar 
and cytoplasmic changes. Despite this, Michael et al. does note that 
general features of malignancies such as nuclear pleomorphism and 
membrane irregularities are well-preserved. [16] Currently, it appears 
that ThinPrep is only approved for use with traditional cervical cell 
collection methods. The use of ThinPrep with tampon collection 
remains a research initiative that has definite potential. If further 
research is conducted to support the efficacy of ThinPrep in better 
preserving collected samples we may have a very effective means of 
reducing disparities in quality of service to not only Indigenous, but all 
rurally located women in Australia.  

Hybrid capture collection
Development of Hybrid Capture II (HC2) DNA testing assay sheds light 
on the possibility of using HPV DNA testing of cervicovaginal samples 
as new means of triage for the need to screen with cytological review. 
Putting this into practice would require facilitating the self-collection 
of samples and analysing them for infection with particular HPV 
subtypes, for example the HPV genotypes 16 and 18 which are the 
most strongly associated with development of cervical cancer. [17] 
Depending on the type of infection, further cytological analysis may be 
prompted, involving a traditional physician-collected Pap smear (in the 
absence of a self-collected specimen adequate for cytological review). 
Incorporating this step of ‘pre-screening’ may encourage women to 
become more receptive to making contact with the screening process. 

Igidbashian et al. have tested the efficacy of combining the self-
collection technique and the HC2 assay for detection of cervical 
cancer risk compared with traditional Pap smears. Their study shows 
that incorporation of HC2 allows increased sensitivity in detection of 
HPV infection compared with cytological review. [18] However, it also 
demonstrated detection of transient HPV infections which may not be 
relevant for the detection of cervical neoplasia. [18] Despite this, the 
study does allude to the ability of HPV testing to separate women into 
high risk and low risk groups of developing of cervical intraepithelial 

neoplasia (CIN). [18] This is supported by the work of Bulkman et al. 
which approves of the use of HC2 testing to allow earlier detection of 
more potentially severe lesions. [19] Cochrane Collaboration has not 
yet reviewed this matter in particular; but does provide some support 
for the use of HPV DNA testing via HC2 assay over repeat cytological 
review in the triage of women with minor cervical cell changes present 
on an initial cytological review. [21] The prognostic value of HPV testing 
for cervical carcinomas is also recognised in a study by Lai et al. which 
notes an association between HPV 18 infection and poorer prognosis 
of cervical cancer. [22]

There is insufficient research to support or refute the use of HPV 
DNA testing as a ‘pre-cytological screening’ tool; but it is arguably 
a worthwhile avenue of research given the current inclusion of HPV 
DNA testing in many guidelines. Furthermore, there is evidence to 
support the comparable efficacy of self-collected samples versus 
physician-collected samples in HPV infection detection as opposed to 
cytological analysis. [23] Incorporation of HPV DNA testing may power 
the possibility of self-collection techniques. The use of this in screening 
methods for cervical cancer has great potential to overcome many of 
the privacy issues surrounding a physician-conducted cervical swab in 
conservawomen. 

Acceptability of self-collection techniques 
Positive results regarding the acceptability of self-collection techniques 
has been demonstrated by Guan et al. in a study amongst a rural Chinese 
population [24], whose culture may have conservative elements similar 
to that seen in the Indigenous women of Australia. The study also 
suggests that self-collection techniques may be a promising alternative 
to traditional specimen collection in rural areas where there may be 
a lack of trained medical practitioners. [24] This idea is supported by 
findings of Budge et al. in observing many women voiced their approval 
that the tampon-collection technique was ‘less embarrassing’ and gave 
them ‘more control over [their] own health’. [11] Both these factors 
are pertinent indications for the value of developing and using self-
collection techniques amongst Indigenous women. However, despite 
such promising research, previous systematic reviews of self-collection 
technique suggest there is still insufficient evidence to support their 
clinical use in place of the traditional methods. [25] This would suggest 
it may be worthwhile for further research to be invested in this area 
– the combination of self-collection with ThinPrep and HC2 may be 
the answer to improving screening rates in rurally located Indigenous 
women. 

Conclusion
Despite successes of previously implemented prevention strategies for 
cervical cancer in Australia; it is clear that once again, the Indigenous 
population is lagging behind, with Indigenous women suffering from 
a greater burden of disease due to cervical cancer compared to non-
Indigenous women. This could be attributed to their lower access or 
uptake of the only current widely available and approved tool: Pap 
smears. The issues of invasiveness and breach of privacy surrounding 
Pap smear practice itself stands as a significant barrier between 
Indigenous women and their uptake of cervical cancer screening. 
Addressing the possible alternatives to traditional Pap smear collection 
may be pertinent to successfully overcoming particular cultural barriers 
to cervical screening. Concepts of tampon-collection technique, 
incorporation of ThinPrep and Hybrid Capture II assay technology all 
pose potential improvements in the area of self-collection methods. 
Successful development of a combined technique with appropriate 
health promotion could make incredible differences in uptake of 
cervical screening amongst all the generations of Indigenous women 
who missed out or may miss out on the HPV vaccine. It may also be 
helpful to make modifications to the records process for screening 
tests to mandatorily include Indigenous status of women to gain more 
reliable data. 

Acknowledgements
None.



Volume 6, Issue 2 | 2015

Australian Medical Student Journal 89

Conflict of interest
None declared.

Correspondence
D Quach: 93dquach@gmail.com

[15] Stein SR. ThinPrep versus the conventional Papnicolaou test: a review of specimen 
adequacy, sensitivity, and cost-effectiveness. Primary Care Update for OB/GYNS. 2003 
[cited 2014 April 25]; 10(6): 310-313
[16] Michael CW, Hunter B. Interpretation of Fine-Needle Aspirates Processed by the 
ThinPrep Technique: Cytologic Artifacts and Diagnostic Pitfalls Diagn Cytopathol. Jul 2000 
[cited 2014 April 26];23(1):6-13.
[17] Brotherton JM. How much cervical cancer in Australia is vaccine preventable? A meta-
analysis. Vaccine. 2007 [cited 2014 April 26]; 26: 250-256.
[18] Igidbashian S, Boveri S, Radice D et al. Performance of self-sampled HPV test in 
comparison with liquid based cytology. European Journal of Obstetrics & Gynecology and 
Reproductive Biology. Forthcoming 2014 [cited 2014 April 26]
[19] Bulkmans NW, Berkhof J, Rozendaal L, et al. Human papillomavirus DNA testing for 
the detection of cervical intraepithelial neoplasia grade 3 cancer: 5-year follow-up of a 
randomised controlled implementation trial. Lancet. Nov 24 2007 [cited 2014 April 26]; 
370(9601):1764-1772.
[20] Wright TC Jr, Denny L, Kuhn L et al. HPV DNA testing of self collected vaginal samples 
compared with cytological screening to detect cervical cancer. Journal of American Medical 
Association. 2000 [cited 2014 April 26]; 283(1): 81-86.
[21] Arbyn M, Roelens J, Simoens C, et al. Human Papillomavirus testing versus repeat 
cytology for triage of minor cytological cervical lesions Cochrane Database Syst Rev. 2013 
[cited 2014 April 6]; 3:CD008054.
[22] Lai CH, Chang CJ, Huang HJ, et al. Role of Human Papillomavirus Genotype in Prognosis 
of Early-Stage Cervical Cancer Undergoing Primary Surgery. J Clin Oncol. Aug 20 2007 [cited 
2014 April 26]; 25(24):3628-3634.
[23] Haguenoer K, Giraudeau B, Gaudy-Graffin C, de Pinieux I, Dubois F, Trignol-Viguier N, 
et al. Accuracy of dry vaginal self-sampling for detecting high-risk human papillomavirus 
infection in cervical cancer screening: a cross-sectional study. Gynecol Oncol. 2014; [cited 
April 2 2015]; 134(2):302-8.
[24] Guan YY, Castle PE, Wang S et al. A cross-sectional study on the acceptability of self-
collection for HPV testing among women in rural China. Sexually Transmitted Infection. May 
29 2012[cited 2014 April 26]; 88(7):490-494.
[25] Stewart DE, Gagliardi A, Johnston M et al. Self-Collected Samples for Testing of 
Oncogenic Human Papillomavirus: A Systematic Review. J Obstet Gynaecol Can. Oct 2007 
[cited 2014 April 26]; 29(10): 817-828.

[1] Prior D. The meaning of cancer for Australian Aboriginal women; changing the focus of 
cancer nursing. Eur J Oncol Nurs. Sep 2009 [cited 2014 April 26]; 13(4):280-286.
[2] Welfare AIoHa. AIHW Cervical Screening 2010-2011: data report. Canberra, Australia: 
Australian Institute of Health and Welfare 2013. [cited 2014 April 26].
[3] Condon JR, Armstrong BK, Barnes T, Zhao Y. Cancer incidence and survival for Indigenous 
Australians in the Northern Territory. Aust N Z J Public Health. Apr 2005 [cited 2014 April 
26]; 29(2):123-128
[4] Wharton C, Rowlands L, Gertig D. Where are we today with cervical cancer in Australia? 
Cancer Firum. 2008 [cited 2014 April 26]; 32(2):76-80
[5] Condon JR, Armstrong BK, Barnes A et al. Cancer in Indigenous Australians: A Review. 
Cancer Causes and Control. 2003 [cited 2014 April 26]; 14: 109-121.
[6] Gertig DM, Brotherton JM, Saville M. Measuring human papillomavirus (HPV) 
vaccination coverage and the role of the National HPV Vaccination Program Register, 
Australia. Sexual Health. Jun 2011 [cited 2014 April 26] 8(2):171-178.
[7] Binns PL, Condon JR. Participation in cervical screening by Indigenous women in 
the Northern Territory: a longitudinal study. Med J Aust. Nov 6 2006. [cited 2014 April 
26];185(9):490-494
[8] Smith MA, Canfell K, Brotherton JM, Lew JB, Barnabas RV. The predicted impact of 
vaccination on human papillomavirus infections in Australia. Int J Cancer. Oct 15 2008 [cited 
2014 April 26]; 123(8):1854-1863.
[9] Shannon GD, Franco OH, Powles J, et al. Cervical cancer in Indigenous women: The case 
of Australia. Maturitas. Nov 2011 [cited 2014 April 26]; 70(3):234-245.
[10] Clarke S, Pierce R. Aboriginal Well Women’s Screening Program: A Culturally Sensitive 
Approach to Aboriginal Women’s Health. South Australia
[11] Budge M, Halford J, Haran M, Mein J, Wright G. Comparison of a self-administered 
tampon ThinPrep test with conventional pap smears for cervical cytology. Aust N Z J Obstet 
Gynaecol. Jun 2005 [cited 2014 April 26]; 45(3):215-219.
[12] Harper DM, Hildeshein A, Cobb JL et al. Collection Devices for Human Papillomavirus. 
Journal of Family Practice. 1999 [cited 2014 April 26]; 48(7): 531-535.
[13] Garcia F. Cross-sectional study of patient- and physician-collected cervical cytology and 
human papillomavirus. Obstetrics & Gynecology. 2003;[cited April 2 2015]; 102(2):266-72.
[14] Abulafia O, Pezzullo JC, Sherer DM. Performance of ThinPrep liquid-based cervical 
cytology in comparison with conventionally prepared Papanicolaou smears: a quantitative 
survey. Gynecol Oncol. Jul 2003 [cited 2014 April 26]; 90(1): 137-144..

References


