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Abstract
Introduction: Over 80% of cervical cancer (CC) occurs in
developing countries where the majority of women do not have access to
cervical screening programmes. Vanuatu is a developing country where
women’s health issues are not a high priority. Few studies have investigated
the current prevalence of this disease or the viability of conventional or
alternative cervical screening programmes.

There is also limited

information regarding cervical infections and levels of awareness of
women’s health issues within the Vanuatu society.
Materials and Methods: The first aim of this research was to
estimate the prevalence of cervical abnormalities within a population of NiVanuatu women. Nine hundred and seven Pap smears from women in rural
(Ambae island, n=345) and urban (Efate island, n=562) environments were
screened and reported using the new 2006 National Health and Medical
Records Council cervical screening terminology in conjunction with the
2004 Australian Modified Bethesda Classification System. The Pap smears
collected in Efate were from women presenting at the Women’s Health Unit
incorporating Antenatal care at Vila Central Hospital. The Pap smears
collected in Ambae were from a remote village.

Where statistical

information was available, significance differences were determined using
z-test scores with a confidence interval of 95% and a p-value of <0.05.
The second aim of the research was to estimate the prevalence and
relevance of the following infections; Candidiasis, bacterial vaginosis and
trichomoniasis. These organisms were reported whilst undertaking the Pap
smear screening process.
The third aim was to compare the alternative cervical screening
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technique of Visual Inspection with Acetic Acid (VIA), against the
conventional cervical screening programme using the Pap smears performed
in Efate.
The fourth aim involved creating a survey to explore the issues
raised from the first three aims. A qualitative survey was designed to assess
healthcare awareness and perceptions levels of Ni-Vanuatu women. The
responses (n=422) obtained from the survey participants were from
combined urban (Port Vila and Mele village, n=298) and rural environments
(Nguna and Tanna islands, n=124). They were assessed using key content
phrase analyses and statistical z-test scores where appropriate.
Results: The overall Low-grade squamous intraepithelial lesion
(LSIL/HPV) prevalence in the population was 2.9% and there was no
significant difference (p>0.05) between the urban and rural environment.
The overall High-grade squamous intraepithelial lesion (HSIL) and
Squamous cell carcinoma (SCC) prevalence for the total population was
2.0%, with significantly more (p<0.05) cases in Efate (3.0%) compared to
Ambae (0.3%). There was a high prevalence of unsatisfactory Pap smears
(6.8%) with significantly more (p<0.05) cases in Ambae (11.9%) compared
to Efate (3.7%). The prevalence of Human papilloma virus (HPV) (1.9%)
mirrored the prevalence of HSIL/SCC (1.9/0.1%) and was predominately
found within the Pap smears collected from Efate.
The prevalence of infective agents varied between the two
environments. There was significantly more Candida infections in Efate
(19.8%) compared to Ambae (13.9%). This finding was influenced by the
number of pregnant participants in Efate (78.1%) compared to Ambae
(<1%). There was no significant difference in the prevalence of bacterial
vaginosis (8%) between the two environments. The overall prevalence of T.
vaginalis in the total population was 25.2% and was significantly higher in
Ambae (43.2%) compared to Efate (14.2%).

xvi

The alternative cervical screening programme of VIA demonstrated
a moderate sensitivity of 24.1% and high specificity of 95.3%.

These

results were unable to be compared to the sensitivity and specificity of the
Pap smears in this study without the use of confirmation biopsies.
However, these results statistics were comparable to VIA and Pap smear
sensitivity and specificity results from other developing countries.
This technique demonstrated a simple yet affordable method of
detecting cervical abnormalities in a developing country with limited
resources.
The qualitative survey identified that Bislama (90%) was the most
common language spoken and read followed by English (64%) and French
(23%).

Almost a third of participants were unemployed (31.3%), the

remainder being self-employed (30.6%) and employed (38.2%).

The

majority of the respondents had between 4 and 9 years of schooling (53%).
Significantly more (p<0.05) women had 10+ years of schooling in the urban
environment (45%) compared to the rural environment (25%). Middle-aged
women (41-50yrs) were found to demonstrate greater courage when
discussing healthcare issues, especially if they were from the urban
environment and had 10+ years of schooling.
The reported level of awareness of cancer, CC, and Pap smears was
69.9%, 40.7%, 16.8% respectively. Breast cancer was the most common
reported cancer type (76.5%). The level of CC awareness was significantly
higher (p<0.05) in urban participants compared to rural participants. There
was no significant difference (p<0.05) in the relationship between the level
of Pap smear awareness and years of schooling. Only 8.1% of participants
had ever experienced a Pap smear. Fewer women in the rural environment
had ever had a Pap smear taken (7.3%) compared to women in the urban
environment (20.8%). Nurses (55%), doctors (33%), and village health
workers (22%) were the three most important sources of

xvii

information for the survey participants. However in the rural environment,
the village health workers (40%) were heavily relied on as there was a
shortage of healthcare facilities. The greatest limitation reported by NiVanuatu women in learning about women’s healthcare issues was
embarrassment (37%) and a lack of knowledge (29%).
Future Directions: This study found a high prevalence of cervical
abnormalities and sexually transmitted diseases. Cervical health initiatives
are required to address the current situation. These should be culturally and
traditionally sensitive and take into account the social and economic
limitations in this developing country. Conventional cervical screening is
currently not a viable long-term option due to limited resources and the
underdeveloped social infrastructure.

Alternative programmes utilising

techniques such as VIA or HPV vaccination merit further testing in
Vanuatu.
This study has also identified that the programme of choice will
need to increase the levels of awareness in new and existing healthcare
providers. This is essential in disseminating the correct information to
women residing in urban and rural communities. All education material
used by healthcare providers should be designed for the educational levels
of the target audience.

Extensive collaboration between healthcare

providers, government bodies, and village hierarchy is required for the
successful design and implementation of any long-term cervical health
programme for the specific needs of the Ni-Vanuatu women.

_________________________________________________________________________________
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Chapter 1: Cervical cancer and the Pap smear

1.1

Introduction
This chapter describes the anatomy of the cervix, the terminology of

cervical cancer (CC), and the use of the Pap smear as a screening tool for cervical
cancer. Discussed in detail is the aetiology of CC, the diagnostic limitations of the
Pap smear and organisms found in the Pap smears. The reporting guidelines used
in this Pap smear programme are also discussed (Carter 2005).

1.2

Anatomy of the cervix
The cervix is the lower narrow region of the uterus. The cervix is divided

into 2 segments (Figure 1.1).

These are known as the endocervix and the

ectocervix. The ectocervix is exposed to the vaginal canal. The endocervix links
the ectocervix to the endometrial cavity. A thin columnar epithelium covers the
endocervix and multiple layers of squamous epithelium cover the ectocervix
(Figure 1.2-1.3). The junction between the two areas is the squamo-columnar
junction (Carter 2005).

At various stages of a women’s life (puberty and

pregnancy) the endocervical canal everts outwards and cellular changes can occur.
However in menopause, the squamo-columnar junction retracts (Figure 1.4-1.5).
The columnar epithelium that everts gradually changes to metaplastic squamous
epithelium otherwise known as the transformation zone.

This site is most

frequently associated with dysplasia, also known as cervical intraepithelial
neoplasia (CIN), low-grade squamous intraepithelial lesions (LSIL), high-grade
squamous intraepithelial lesions (HSIL), and squamous cell carcinoma (SCC)
(VCCR 2006).

3
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Figure 1.1: The female reproductive system. This schematic
diagram shows the location of the cervix and its associated
position within the female reproductive tract. Reference:
Coolnurse 2007

Figure 1.2: Stratified squamous epithelium. This schematic
diagram shows the full thickness of the stratified squamous
epithelium and its numerous layers. The histological section is
a Haematoxylin and Eosin stained section of the schematic
diagram. Reference: IARC 2007.

4
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Figure 1.3: Columnar epithelium. This schematic diagram
shows the simplified thickness of the glandular columnar
epithelium. The histological section is a Haematoxylin and
Eosin stained section of the schematic diagram showing basally
located nuclei in tall columnar epithelium. Reference: IARC
2007.

Figure 1.4: Squamo-columnar junction. This schematic
diagram shows the junction between the squamous epithelium
and the columnar epithelium. Reference: IARC 2007.

5
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Figure 1.5: Squamo-columnar junction (SJC).

A: This is a histological H&E stained section of a single layer of
columnar cells and stratified squamous cells. The junction is
highlighted by an arrow.
B:
(1) The original SCJ in a young woman in the early reproductive
age group. The SCJ is located far away from the external os.
The everted columnar epithelium is occupying a large portion of
the ectocervix producing an ectropion appearance.
(2)The new SCJ has moved much closer to the external os in a
woman in her 30s. The SCJ is visible as a distinct white line
after the application of 5% acetic acid due, to the presence of
immature squamous metaplastic epithelium adjacent to the new
SCJ.
(3)The new SCJ is at the external os in a peri menopausal
woman.
(4)The new SCJ is not visible and has receded into the
endocervix in a postmenopausal woman. Mature metaplastic
squamous epithelium occupies most of the ectocervix (Cervical
Cancer Screening 2008).
A

B
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1.3

The Pap smear
In the 1940s, Dr George Papanicolaou developed the Pap smear whilst

studying hormonal changes of cervical epithelium (NCSP 2005, CCV 2007). The
Pap smear is a cellular specimen removed from the cervix and ideally contains
cells from the endocervix, transformation zone, and the ectocervix. Cells are
scraped from the cervix and placed onto a patient-labelled glass slide. The cells on
the glass slide are alcohol fixed and stained using the Papanicolaou stain prior to
microscopic examination (NCI 2006, VCCR 2006). Trained cytology scientists
and technicians microscopically examine the Pap smears. If any abnormalities are
detected specialist pathologists also examine the Pap smears, and describe these in
the report. The Pap smear is the most effective screening tool used in routine
conventional screening for CC (Figure 1.6).

The success of the Pap smear

programme relies on detecting early dysplastic cell changes in the cervix, thus
allowing for minor treatment and possible cure of the abnormality (Schiffman &
Castle 2005, VCCR 2006, SEER 2007).
The effectiveness of the Pap smear is dependent on the regularity of the
screening performed in consideration with its limitations. Most cervical screening
programmes recommend a 2-year screening interval, often preventing CC by up to
90% (Feldman 2003, Haverkos 2005, Shah et al 2006, Leach & Schoenberg 2007).
Some studies advocate a 3-year screening interval post three previous negative Pap
smear results. This change in screening interval will marginally increases the risk
of developing CC, however it is more cost-effective in the long-term (Misra et al
2006, Gaym et al 2007, Perkins et al 2007). Although the advantages of the Pap
smear are well documented, it is a screening test, and needs to be considered in
conjunction with its limitations. Three main limitations of the Pap smear are as
follows:
(1) Non-diagnostic sample: The Pap smear does not contain any of the
abnormal cells. This can arise because of the location of the lesion or
difficulty accessing the lesion. Insufficient pressure may be applied
to the cervix during the Pap smear taking process, thus the abnormal
cells are not dislodged and collected.
(2) Unsatisfactory sample: Inflammatory cells or blood can obscure
7
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cytologically abnormal cells therefore they are not detected.
Infections and cyclic hormonal changes may contribute to the
background presentation of the Pap smear, thus making detection of
abnormal cells difficult.
(3) Abnormal cells maybe misinterpreted by the screening cytologist
and/or pathologist. In this situation, the report is known as a false
negative Pap smear and can reflect a quality issue within a screening
facility (VCCR 2006, Gupta et al 2007, SEER 2007).
Figure 1.6: The impact of Pap smears on cervical cancer
mortality rates in Australia. Age-standardised death rate
(Australian Standard Population 1991). Cervical screening has
been available for Australian women since the 1960s. The
arrow shows when the organised approach to cervical
screening commenced (1991). (Redrawn from: Australian
Institute of Health and Welfare. Australian long term trends in
mortality. Canberra: AIHW, 2002.

Mortality from CC in Australia
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1.4

Aetiology of cervical cancer
CC is a complex and multifactorial disease process (Matos et al 2005,

Haverkos 2005). A risk factor is defined as “any factor which represents a greater
risk of a health disorder or other unwanted condition” (AIHW 2005). Women who
have associated risk factors with CC have a higher than average chance of
developing this disease. Although numerous risk factors are listed, the evidence is
inconclusive whether they act independently on the pathogenesis of CC or are
related to sexual activity and immunity.
Behaivour measures for CC incidence could be classified as the following:
High fertility rate; early age at birth of first child; high teenage birth rates; fewer
doctors per capita; less immunization coverage; increased HIV infections and
shorter life expectancies. There are specific environmental or exogenous cofactors
which have been implicated to play a role in cervical carcinogenesis. These include
oral contraceptives (OC), tobacco smoking, diet and cervical trauma and other
sexually transmitted diseases (STD) (Haverkos 2005, Carter 2005, Hannaford et al
2007). Several host immune responses have also been implicated to contribute to
cervical carcinogenesis initiation and promotion.

This includes endogenous

hormones, genetic factors (MacDonald, Ford & Casson 2004, Crum & Lee 2006,
Hemminki & Chen 2006, VCCR 2006).
However the biggest implication for the necessary progression into
cervical carcinogenesis is the integration of the Human Papilloma Virus (HPV)
into cervical epithelium. HPV risk type, load and integration mechanism and the
number of re-current infections, are all keys to the infection process and the
progressive cell mutation (Barnabes et al 2006, Parkin & Bray 2006, Anoriu 2008,
Maucort-Boulch et al 2008).
1.4.1

Carcinogenesis

Carcinogenesis is a multistage process which may involve up to 6 or 7
individual stages from the initiation-promotion-progression process to the
metastases. Each step is influenced by the activation, mutation or loss of specific
genes. Although it is widely known that the complex process of carcinogenesis has
a genetic component, the exact risk factors that contribute the initiation and
promotion of cervical cancer are unknown (Yarnold, Stratton & McMillan 1996,
9
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Tannock & Hill 1998, MacDonald, Ford & Casson 2004).
The growth of a normal cell is finely controlled between growth-promoting
and growth-restraining signals. Growth promoting signals are called controlled via
proto-oncogenes which are an important in cell proliferation, differentiation, cellcycle control and apoptosis.

These processes are extremely important in

circumstance of wound healing and tissue injury. In comparison, tumour
suppressor genes (TSG) inhibit cell proliferation by arresting progression through
cell cycle and blocking differentiation. DNA mutations in either of these regions
predispose

individuals

to

the

initiation-promotion-progression

stages

of

carcinogenesis (Tannock & Hill 1998, MacDonald, Ford & Casson 2004).
The growth of an abnormal cell demonstrates continued cell proliferation
and loss of differentiation. The normal pathways in controlling cell differentiation
and cell death are no longer regulated thus rising to carcinogenesis. An increase in
cell growth can lead to either benign or malignant lesions. Benign lesions are rarely
life threatening and grow within a well-defined capsule which limit their size and
closely maintains the architecture. Malignant lesions invade surrounding tissue and
spread to different areas of the body to generate further growths and metastasis.
These cells have the ability to continually mutate thus give rise to a heterogeneous
carcinogenic population. Different clones of the tumour have varying abilities to
metastasize and are anchorage independent thus is less cohesive during growth.
During the cell cycle, there are abundant “checkpoints” which control the
DNA duplication and cell division. Mutations to the essential cell cycle genes,
leads to progression of cells with damaged DNA thus genomic instability and
carcinogenesis. There are 4 main groups of classifying genetic defect;


Sporadic; environment factors such as chemicals/radiation;

mutations only found in cancers itself


Clustering in families; Underlying susceptibility to environmental

carcinogens or a shared family environment


Small proportion with clear define genetic causes; screening at risk

family members


Chromosome breakage syndromes; associated with increased
10
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chromosome fragility (MacDonald, Ford & Casson 2004).
Cancers arise from single cell that have acquired some heritable form of
growth advantage. This initiation step is believed to be caused frequently by some
form of geno toxic agent such as radiation or chemical carcinogen. The cells at this
stage, although altered at the DNA level are phenotypically normal. Further
mutation steps involving key proto-oncogenes (myc) and TSG which leads to
emergence of clones with additional properties associated with tumour cell
progression (Yarnold, Stratton & McMillan 1996; MacDonald, Ford & Casson
2004). Changes to oncogenes and their products, ultimately affect growth factor
regulation and cell cycle regulation and differentiation. Changes to TSGs
contribute to abnormal cell proliferation where breaking or inhibiting cell growth
patterns or cell cycling is impaired. The p53 and pRB TSG have been implicated in
this process in cervical carcinogenesis.

Further mutation steps involving an

outgrowth of clones with metastatic potential give rise to promotion of premalignant clones to the progression of malignant cells.
This process is extremely complex and has been demonstrated in animal
skin models. See Figure 1.7.
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Figure 1.7: The multistage progression to carcinogenesis
(MacDonald, Ford & Casson 2004, pg 9).

1.4.2

Human Papilloma Virus

There is growing scientific evidence that almost all CC cases have
confirmed HPV DNA integrated into their host genome thus this virus is a major
risk factor in developing CC (Steinbrook 2006, Paavonen 2007, Maucort-Boulch et
al 2008).

The majority of HPV infections are asymptomatic and transient with

only a minor proportion of infections persisting and resulting in cervical dysplasia
(Anoriu 2008). However, 95-99% of CC cases have been identified as infected
with one or more high-risk HPV type using DNA technology (Munoz et al 2006,
Bosch & de Sanjose 2007, Anoriu 2008).

High-risk HPV types include

16,18,31,33 and 45. Although HPV is highly prevalent in almost all cases of CC, it
is unlikely to be the sole factor in the progression of infected cells to
dysplastic/cancerous cells as only a small subpopulation of women affected with
HPV, go on to develop CC (MacDonald, Ford & Casson 2004, Chao et al 2008).

12
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The viral genome is expressed under control of viral promoters. Viral
promoters are responsible for transforming the host cell by altering the existing
host proto-oncogenes or TSG, thus affecting the protein product and its desired
affect. HPV DNA isolated from benign lesions exists as an episome, within the
nucleus, and is not an integrated in the core DNA strands. It has been shown that
the presence of high-risk HPV DNA is a poor prognostic factor for the affected
individual and sufficient for CIN development, a premalignant condition.
Continuous expression of HPV encoded oncoproteins is required for the
development and maintenance of a malignant phenotype (Tannock & Hill 1998,
MacDonald, Ford & Casson 2004). This suggests that genomic disturbances by
HPV are likely to act as promoters however not necessarily sole progression factors
for the development of CC. Therefore their must be other co-factors involve in this
complex process.
HPV particles adapt well to the natural host tissue of the cervix and are
able to exploit inter-cellular process mechanics for their own life cycle. The virus
particles come into contact with the cervical cells and make their way down to the
basal layer of epithelium. It is here that they bind and enter through cellular
openings available for inter and intra-cellular substances. Affected cells have
defects in differentiation, have an immortal phenotype, exhibit chromosome
aneuploidy and have an increased probability of future mutations (MacDonald,
Ford & Casson 2004). It is a prerequisite of the viral particle that it infects a stem
cell to be able to continue its life cycle. The capsid molecule of the virus is made
up of two proteins (L1 and L2) (Doorbar 2005, Munoz et al 2006). This replication
process is made possible through interaction of the host DNA and viral E1 and E2
proteins (See Figure 1.9). It has been suggested that disturbance of the E2 gene,
will permit for uncontrollable expression of the E6 and E7 genes (Tannock & Hill
1998). Viral proteins E6 and E7 interfere with TSG pRB and p53. Cellular binding
between E7 and pRB, leads to the activation of a transcriptor factor, thus triggering
its production for DNA replication. Normally the cellular gene p53 would interfere
with this process and cause cellular apoptosis, however this protein is bound by E6,
causing degradation.

Therefore the normal cell cycle is aborted and normal

differentiation is disturbed.
The constant replication and disturbance to the cell causes genetic
13
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instability, numerous cellular mutations, loss of cell-growth control and ultimately
cancer (Munoz et al 2006, Burchell et al 2006).
Keratinocytes infected with HPV 16 are unable to differentiate normally
and resemble cells of premalignant cervical lesions. They are not tumourgenic and
they can be induced to progress to malignancy either spontaneously or following
the introduction of an activated oncogene. High-risk HPV types maybe solitary
carcinogens, requiring only time of accumulation for addition oncogenic events
before the true malignant lesion surfaces. In comparison, most benign HPV lowrisk types 6 and 11, do not encode such over expression of genomic activity and
associated products, thus they are often associated with benign mucosal, cutaneous
lesions that only affect epithelial cells (genital warts, LSIL) (The majority of HPV
infections are asymptomatic and transient with only a minor proportion of
infections persisting and resulting in cervical dysplasia (Anoriu 2008). However,
95-99% of CC cases have been identified as infected with one or more HPV type
using DNA technology (Munoz et al 2006, Bosch & de Sanjose 2007, Anoriu
2008). Although HPV is highly prevalent in almost all cases of CC, it is unlikely
to be the sole factor in the progression of infected cells to dysplastic/cancerous
cells as only a small subpopulation of women affected with HPV, go on to develop
CC (Tannock & Hill 1998; Yarnold, Stratton & McMillan 1996; MacDonald, Ford
& Casson 2004).
Cofactors influencing the progression of persistently HPV infected cells
into dysplastic cells include smoking, high parity (>5 live births), long-term use of
OC and exposure to other STD’s including HIV, Chlamydia trachomatis, and
Herpes Simplex Virus type–2 (Schiffman & Castle 2005, Steinbrook 2006, Bosch
& de Sanjose 2007). See Figure 1.8 & Figure 1.9.
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Figure 1.8: Genetic binding between HPV proteins and
cervical cells causing proliferation and mutations. This is a
schematic diagram showing the effect of HPV proteins (E6 &
E7) on normal cell division mechanisms.
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DNA
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Figure 1.9: Genome of HPV 16 showing the position of the
major reading frames (Yarnold, Stratton & McMillan 1996, pg
85).
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There is a definite relationship between the viral load and the cytological
grade of the lesion (Flores-Munguia et al 2004, Burchell et al 2006, Graffari et al
2006, Paavonen 2007, Chao et al 2008, Maucort-Boulch et al 2008). With over
one hundred HPV types, fifteen high-risk oncogenic types have been associated
with CC (Kovacic et al 2006). Ninety-five percent of all CCs are linked with one
of these eight high-risk types; 16, 18, 31, 33, 35, 45, 52, 58. The literature states
that high-risk type 16, accounts for 50-60% of all cases of CC, followed by 10-12%
for HPV type 18 (Burchell et al 2006, Graffari et al 2006, Agosti & Goldie 2007,
Ferenczy & Franco 2007, Paavonen 2007).

Low-risk types (6,11) have been

associated with 90% of genital warts (Burchell et al 2006, Graffari et al 2006,
Paavonen 2007, Steinbrook 2006). However, not all studies come to the same
conclusions. Franceschi et al (2003) suggested that contrary to many other studies,
multiple HPV infections did not show an increased risk for the development of
invasive CC compared with single type infections.
1.4.3

Human Papilloma Virus Vaccine

The use of a prophylactic vaccine to prevent the development of CC
caused by high-risk HPV types continues to receive significant attention within the
scientific community (Adams, Jasani & Flander 2007, Sauvageau et al 2007, Chao
et al 2008). Each government needs to assess the viability of implementing and
monitoring such a vaccine procedure in-conjunction with issues such as burden of
disease, healthcare infrastructure, cultural traditions, public support, affordability,
and cost-effectiveness (Agosti & Goldie 2007, Bosch & de Sanjose 2007, Ferenczy
& Franco 2007). Identifying the target audience and convincing the public that this
vaccine is necessary are two major hurdles for any vaccine trial within a
developing country struggling with limited resources (Kahn 2005, Zimet 2005).
Currently the price per dose of vaccine prohibits its implementation in many
developing countries, without external financial assistance (Goldie et al 2003,
Anderson 2005).
Papilloma-virus like particles, which are empty shells of viral structural
proteins, induce the production of neutralising antibodies to viral capsid proteins
L1 and L2, thereby preventing the development of squamous intraepithelial lesions
(SIL) (Chao et al 2008). The biochemical company Merck, has produced one such
vaccine called “Gardasil” which targets HPV types 16 and 18 (Agosti & Goldie
16
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2007). This vaccine requires three doses and possibly a booster immunisation and
is currently licensed in 60 countries. It has a high degree of efficacy, especially if
vaccination occurs between the age of 10-12yrs, before adolescents become
sexually active (Adams, Jasani & Flander 2007, Chao et al 2008).

The

manufacturers continue to advocate that women receiving “Gardasil”, should
continue to undergo CC screening and that this vaccine does not prevent infection
with HPV types not contained in the molecular structure of the vaccine (Miller,
Raychaaudhuri & Toerner 2007).
A mathematical model presented by Goldie et al (2003) estimated that a
vaccine, capable of preventing 75% of persistent HPV 16 and 18 infections, was
associated with a 70-83% reduction in HPV 16 and 18 related HSIL/SCC cases.
1.4.4

Non-HPV viruses

Viruses that affect the immune system can cause mutations thus give rise to the
carcinogenic process. The literature shows that HIV positive women are more
readily infected with high-risk HPV types and thus have an increased risk in
developing precancerous lesions compared to HIV negative women (Carter 2005,
Chirenje 2005, Moodley et al 2006, Crum & Lee 2006, Franceschi & Jaffe 2007,
Nicol et al 2007). Although the incidence of cervical cancer is increasing in
developing countries where 98% of HIV infected women reside, the incidence of
HIV infected women (15 million) is far greater than the incidence of CC (510,000)
(UICC 2007, Avert 2008). HIV positive women who have cervical abnormalities
require extra management and more rigorous treatment regimes to counteract the
immunosuppression associated with the HIV condition including antiretroviral
medication and chemotherapy (Bower et al 2005).
Cervical dysplasia in HIV-positive women shows more multi-focal
lesions which progress rapidly, and has a higher recurrence rate when compared to
HIV-negative women. These women are also more likely to present with advanced
disease, show greater therapy resistance, and have a limited prognosis for survival.
It has also been suggested that HSV in conjunction with HPV is more likely to
increase the risk of CC (MacDonald, Ford & Casson 2004).
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1.4.5

Sexual activity

The most important risk factor for the development of CC is sexual
activity and contracting HPV (Graffari et al 2006, Paavonen 2007, Chao et al 2008,
Maucort-Boulch et al 2008). Sexual related risk factors including the age of first
sexual intercourse, unprotected sex, having numerous sexual partners and their
sexual history all increase the risk for contracting HPV (Cooper et al 2007, Anoriu
2008, Chao et al 2008). The prevalence of CC varies across the globe. This
variation is partially linked to sexual activity, which is influenced by socioeconomic status, cultural traditions, religious beliefs, and lifestyle choices (Jemal et
al 2006, Miller, Scoppa & Feuer 2006, Steinbrook 2006, McCraken et al 2007).
1.4.6

Tobacco smoking

Carcinogens inhaled during regular and passive cigarette smoking, are
repeatedly linked to CC. The presence of cigarette carcinogens in cervical mucus
has been documented in many CC cases (Haverkos 2005, Hannaford et al 2007).
Numerous studies have also identified a positive association between the duration
and intensity of tobacco smoking and an increased risk of developing CC (Carter
2005, Haverkos 2005).
1.4.7

Parity

The high number of full-term live pregnancies and subsequent births
increases the risk of developing CC (Munoz et al 2002, Matos et al 2005, Neale et
al 2005, Misra et al 2006, Vaccarella et al 2006). Women who have 3-4 full-term
pregnancies are 2.0-2.6 times more likely to develop CC compared to nulliparous
women. Women with 7 or more live births are 3.8 times more likely to develop
CC compared to women with ≤ 2 live births (Castellsague & Munoz 2003). Other
factors associated with this increased risk is the age at delivery, hormonal factors
related to each pregnancy, the time between each pregnancy and the associated
cervical trauma during delivery (Huff 2000, Hinkula et al 2004, Graffari et al 2006,
Vaccarella et al 2006). Hinkula et al (2004) examined 86,978 grand multiparous
women (>5 births) and identified a small increase in risk for the development of
SCC and HSIL. However, there was a particularly low prevalence of STDs in this
population, which may indirectly influence the findings of this study.
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Women who have caesarean deliveries and no cervical trauma have a
reduced risk of developing CC compared to women who experience vaginal
deliveries (Vaccarella et al 2006). With high parity, the transformation zone is
exposed for longer periods, thus exposing the most susceptible epithelium to HPV
infections and precancerous changes (Carter 2005, Haverkos 2005, Vaccarella et al
2006). There is no significant association between twin pregnancies and the risk of
developing CC (Neale et al 2005).
1.4.8

Oral contraception

Long-term use of OC is a known risk factor for developing CC (Matos et
al 2005, Vaccarella et al 2006, Vessey & Painter 2006, Appleby et al 2007).
Studies analysed by the International Agency for Cancer Research, suggest that
there is a strong dose-response mechanism with >5 years of continuous OC use and
the risk of developing CC (Munoz et al 2003). A significant association with
cervical neoplasia (three times) and invasive CC (four times) was found with
women with >5 years of OC use. HPV positive women who also used OC for >5
years, also increased the risk of developing CC compared to HPV negative women
(Haverkos 2005, Vessey & Painter 2006, Hannaford et al 2007).
Although extended OC use increases the risk of CC, the risk of maternal
morbidity through unwanted pregnancies in developing countries is of greater
concern. Therefore, the benefits of OC in these situations outweigh the risk factors
for the development of CC. Limited research is available to report whether women
using OC and a combination of barrier protection during sexual relations,
experience an increase in CC prevalence (Vaccarella et al 2006).
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1.4.9

Low socio-economic status

Low socio-economic status in societies is associated with the following
factors; poor living conditions, restricted access to healthcare services, poor
nutrition, and a lack of awareness of health issues.

Participating in cervical

screening programmes is often difficult for women with limited resources and who
have many other competing health issues. A few researchers suggest that poor
hygiene practices may increase the risk of contracting HPV infections, however
there is limited scientific evidence to support this (Baay et al 2004, Carter 2005,
Haverkos 2005, Crum & Lee 2006).
Cabeza et al (2007) studied several social factors that influenced the use
of the Pap smear in preventing CC. These social factors include the following;
social class, education, place of residence and birth, self-perceived health status,
satisfaction with health service, job status, and the type of medical coverage. A
strong correlation exists between these social factors, the Pap smear participation
rates and the incidence of CC. Yabroff et al (2005) identified that low income,
lack of health insurance and physician availability were the major problems
associated with living in low socio-economic conditions and its affect on CC
prevalence.
1.4.10

Cervical screening history

Lack of cervical screening history greatly increases the risk associated
with the development of CC (Sawaya et al 2003, Carter 2005, Haverkos 2005,
Crum & Lee 2006). Generally, minority populations and older women are hesitant
in taking part in regular cervical screening programmes. This places them at
increased risk of HSIL (Baay et al 2004, Lyttle & Stadelman 2006, Ansink 2007,
Oelke & Vollman 2007).
When numerous women within a family generation present with
abnormal Pap smears, there may be an underlying genetic abnormality influencing
CC development. The frequency of screening is imperative in such cases to detect
precursor cells at the early stages (Hemminki & Chen 2006, VCCR 2006).
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1.4.11

Age

Older women are recognised as having a higher risk of developing CC
(Sawaya et al 2001, Harvekos 2005). Numerous studies suggest that older women
from a variety of backgrounds are less likely to participate in regular cervical
screening programmes. Thus, they are more likely to present with high-grade
diseases at the time of diagnosis (Harvekos 2005). Studies also show that older
women often do not adhere to screening recommendations and may have a shorter
pre-invasive phase (Carter 2005, Cabeza et al 2007). Misra et al (2006) similarly
reported that older women are more prone to the progression of SIL.

Peak

transient HPV infections usually occur in women in their teens and twenties.
However the peak prevalence of cervical pre-cancerous conditions occurs
approximately ten years later when women are in their thirties and forties. CC
prevalence mirrors that exhibited by peak HPV prevalence, therefore occurring in
women in their 40-50s (Cooper et al 2007). Increasing age also relates to the long
incubation period often associated with cervical cancer in serving for a longer time
period for the accumulation for mutations and abnormal gene expression
(MacDonald, Ford & Casson 2004).

1.5

Organisms detected in the Pap smear
1.5.1

Normal flora

Lactobacilli of Doderlein represent the ‘normal flora’ in the Pap smear.
However, the organism is only present in 20% of patients screened (Crum & Lee
2006). These blue to purple staining bacilli are of variable length and usually
associated with cytolysis. The bacillus feeds on glycogen seen at various hormonal
stages including the second half of the menstrual cycle and during pregnancy.
Approximately 35% of patients present with a mixed flora consisting of both cocci
and rods and are reported as non-pathogenic flora (Carter 2005).
1.5.2

Candida species

Candidiasis is a common infection presenting in Pap smears. This
infection is uncommon prior to menarche and rapidly an increase in women in their
20’s peaking in women in their 30-40’s. Women with immuno-suppressed states
and/or using steroids, antibiotics and OC, are predisposed to presenting with
candidiasis.

The most common reported symptoms and signs include intense
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vulvar pruritus, erythema, and a white vaginal ‘curd-like’ discharge.

In a

Papanicolaou stained Pap smear, Candida species present as pink hyphae, buds and
spores (Crum & Lee 2006, Carter et al 2008). The most common causative agent
is Candida albicans, however the prevalence of other Candida species is
increasing.

Anti-fungal treatment is available via topical therapies or oral

preparations.

Candida infections are not commonly associated with STD

organisms (Fang et al 2007, Nwosu & Djieyep 2007, Oliveira et al 2007, Lan et al
2008).
1.5.3

Bacterial vaginosis

This category of organisms represents a complex change in the normal
flora and an increase in the prevalence and concentration of Gardnerella vaginalis,
Mycoplasma hominis and other Gram-negative rods (Nygren et al 2008). It is one
of the commonest bacterial diseases, otherwise described as an overgrowth of
commensal bacteria (Allsworth & Peipert 2007, Fang et al 2007, Nygren et al
2008, Oliveira et al 2007, Lan et al 2008). The most common symptom indicating
this type of infection is a foul, ‘fishy’ odour, more noticeable following intercourse
and during menses. Vaginal discharge is increased and irritation can occur. The
Pap smear contains clue cells, which are epithelial cells completely covered by
purple rod-like shaped bacteria. The Pap smear has an absence of lactobacilli and
white blood cells. Antibiotics containing metronidazole are an effective treatment.
These organisms are not commonly associated with STD. (Crum & Lee 2006,
Allsworth & Peipert 2007, Oliveira et al 2007, Lan et al 2008).
1.5.4

Trichomonas vaginalis

Trichomonas vaginalis (T.vaginalis) is a large, grey-blue, flagellated
pear-shaped protozoan that can be identified in Pap smears. Presentation in the Pap
smear is often associated with a marked inflammatory exudate often causing
interpretation problems (Garcia et al 2007, Ojuromi et al 2007, Sutton et al 2007).
The flagella (used to propel the protozoan) are rarely visible in Pap smears, and are
more commonly seen in wet mount preparations (Ryu & Min 2006, Kassem &
Maloud 2006, Lan et al 2008, Nwosu & Djiyep 2007, Fang et al 2007). A yellowgreen vaginal discharge and discomfort are the most common symptoms, in
patients infected with this organism. The cervix is commonly described as having
a strawberry-red appearance.

Culture techniques are the most sensitive
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commercially available methods for diagnosis. Oral metronidazole is essential in
the treatment regimes for patients and partners (Crum & Lee 2006).

With

successful identification and treatment, the incidence of trichomoniasis has
decreased in most developed countries, but not necessarily in developing countries
(Lan et al 2008, Nwosu & Djiyep 2007, Fang et al 2007).

1.6

Reporting and management for abnormal Pap
smears
Reporting Pap smears is a complex process. To improve the terminology

used for reporting Pap smears the National Cervical Screening Program (NCSP)
and the National Health and Medical Research Council (NHMRC) approved new
guidelines on the 9 June 2005. Pap smears in this study were reported using the
new guidelines incorporating the Australian Modified Bethesda System (AMBS)
and the new NHMRC terminology (AMBS 2004, NHMRC 2006). The 2006
Cytology Coding Schedule was also used to classify all squamous, glandular and
flora codes during the screening process (VCCR 2006). A combination of these
three guidelines provides information for specimen requirements, reporting
categories, and the management and recommendation of women with detected
abnormalities (NCSP 2007). Refer to Tables 1.1-1.4. In summary, the Pap smear
reporting categories are as follow: unsatisfactory, negative for malignancy,
epithelial abnormalities including LSIL, HSIL, SCC, and glandular abnormalities.
The new terminology only refers to cytology but allows for a histological
comparison (NHMRC 2006).

1.7

Summary
The cervix is part of the female reproductive tract and is easily accessible

for Pap smear testing.

The Pap smear is a key component of the current

conventional cervical screening technique used globally. The aetiology of precancer and CC is influenced by numerous risk factors including sexual activity,
OC, parity, carcinogens, types of HPV viruses and screening history. There is a
strong relationship between HPV and its role in the aetiology of cervical
abnormalities. Although a limited number of organisms can be detected through a
Pap smear, their presence can often reveal another problem in that population.
This screening test must be reported accurately using up-to-date reporting and
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recommendation guidelines.
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Table 1.1: Explanations and definitions of the AMBS 2004
terminology. Reference: AMBS 2004 pp. 21-22
Squamous Abnormalities
Possible low-grade squamous intraepithelial lesions ( Possible LSIL)
 This category is used when the reporting scientist/pathologist observes changes in
the squamous cells that may represent a LSIL, but the changes are not so clear-cut
as to justify a ‘definite’ diagnosis.
 Reactive processes are excluded from this category.
Low-Grade squamous intraepithelial lesion (LSIL)
 This category is the morphological correlation of a current viral infection.
 It is used when the scientist/pathologist observes changes associated with HPV
effects or (CIN 1).
Possible high-grade squamous lesion (Possible HSIL)
 This category is used when the scientist/pathologist suspects the presence of a
high-grade squamous abnormality, such as CIN 2, CIN 3 or SCC, but the changes
are insufficient to justify a confident cytological prediction of a high-grade lesion
and the results are thus inconclusive.
High-grade squamous intraepithelial lesion (HSIL)
 This category is for true preneoplastic changes occurring in squamous cells as a
result of HPV infections.
 These lesions have characteristics of CIN2, CIN3. Mentions of any invasion can be
included in this category.

Glandular Abnormalities
Atypical endocervical cells of undetermined significance
 Non-specific minor cell changes in endocervical cells where the changes are more
than proposed reactive changes but insufficient to diagnose a neoplasm.
Atypical glandular cells of undetermined significance
 Non-specific minor cell changes in glandular cells where the changes are more
than proposed reactive changes but insufficient to diagnose a neoplasm.



It is used when the scientist/pathologist observes changes associated with HPV
effects or (CIN 1).

Possible high-grade glandular lesion
 This category is used when the reporting scientist/pathologist suspects the
presence of a high grade glandular abnormality but is unable to make a confident
prediction.
Endocervical Adenocarcinoma in situ
 Category is self-explanatory
Adenocarnioma






Endometrial Adenocarcinoma: category is self-explanatory
Endocervical Adenocarcinoma: category is self-explanatory
Extra uterine Adenocarcinoma: category is self-explanatory
Other: Clean background with an unusual adenocarcinoma appearance not
consistent with the vagina or cervix
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Table 1.2: Contents of cervical cytology reports. Reference:
NCSP 2005 pp.23-24

Cervical cytology report contents
Specimen type and site
 Indicate conventional Pap smear versus liquid-based versus other.
 Indicate that the specimen is cervical in origin.
Interpretation
 This should consist of the appropriate category heading.
 A statement regarding the presence or absence of an endocervical component.
Recommendation
 Concise management recommendations
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Table 1.3: Categories of results.
pp.24-25

Reference: NCSP 2005

Categories of results
Unsatisfactory for evaluation
 A conventional Pap smear is one with less than 10,000 well-preserved and wellvisualised squamous epithelial cells. This may be due to few cells being present or
because of problems with preservation or obscuring agents (blood, inflammation).
Negative for intraepithelial lesion or malignancy
 No cellular changes identified.
Organisms
 Trichomonas vaginalis
 fungal organisms morphologically consistent with Candida spp
 shift in flora suggestive of bacterial vaginosis
 bacteria morphologically consistent with Actinomyces spp
 cellular changes consistent with herpes simplex virus.
Other non-neoplastic findings
 reactive cellular changes associated with: inflammation and repair, radiation,
intrauterine contraceptive devices
 glandular cells after hysterectomy
 atrophy
Epithelial cell abnormalities
Squamous abnormalities
 possible low-grade squamous intraepithelial lesion
 low-grade intraepithelial lesion
 possible high-grade squamous lesion
 high-grade intraepithelial lesion
 squamous cell carcinoma
Glandular cell abnormalities
 Atypical endocervical cells of undetermined significance
 Atypical glandular cells of undetermined significance
 Possible high-grade glandular lesion
 Endocervical Adenocarcinoma
 Adenocarcinoma
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Table 1.4: Management and recommendations for women
with screened abnormalities detected. Reference: NCSP
2005 pp. 34-74
Abnormality

Management options

Recommendation options

Possible LSIL, LSIL
including pregnant women)



Cytological
surveillance at
various intervals,
colposcopy and/or
HPV testing



Repeat pap smear
in 12 months

Possible HSIL, HSIL, SCC



Referred to a
gynaecologist for
colposcopic
assessment and
target biopsy.
If SCC is noted, an
oncologist should
become involved.



Histological
confirmation.
To remove
confirmed cancer
areas, techniques
such as ablative or
excision treatments
are advised where
fertility is an issue.
Future cervical
screening is
recommended at
shorter time
intervals.







Possible HSIL, HSIL, SCC
during pregnancy



Colposcopic
evaluation



Histological
confirmation should
be delayed to 6-8
weeks post partum.
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2.1

Introduction
There are considerable differences in the provision of healthcare

services in developed and developing countries.

The availability and

resourcefulness of each healthcare service is influenced by the infrastructure
and economy of each society. Lifestyle factors, including traditions and
cultures, influence the existing healthcare services (Mandelblatt et al 2002).

2.2

Epidemiology
CC incidence and prevalence varies considerably between

developing countries and developed countries (Basile et al 2006, GoldhaberFiebert & Goldie 2006, Suba et al 2006, WHO 2008). Over 83% of new CC
cases and associated deaths, occur in developing countries (GoldhaberFiebert 2005, Basile et al 2006, Goldhaber-Fiebert & Goldie 2006). CC
accounts for 12% of all women related cancers in developing countries
compared to 4% in developed countries (Denny 2005, Basile et al 2006).
CC is the second most common cause of cancer in women in developing
countries. Worldwide, CC accounts for approximately 470,650 new cases
and 233,400 deaths annually (Hamad 2006, Jemal et al 2006).

It

comparison, it is the sixth most common cancer in women in developed
countries. Only 5% of women in developing countries have undergone a
Pap smear test in the past 5 years (Denny 2005). In parts of Latin America
and the Caribbean, more women die from CC than from childbirth
complications (Katz & Wright 2006).

2.3

Incidence and prevalence
Developing countries report considerably higher incidence and

prevalence rates of CC compared to developed countries. The developing
countries of South America (37/100,000), South Africa (22/100,000), and
Nigeria (25/100,000) all report higher CC incidence rates compared to
developed nations such as the United States (8.9/100,000) and Canada
(8.2/100,000) (Hoffman et al 2003, Adewole et al 2005, Bermudez 2005,
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SEER 2007).
In a study performed in Thailand, pre-cancer and CC incidence was
reported as 2.4% and 0.38% respectively (Wiwanitkit 2006). This study
demonstrated a relationship between age and the type of lesion detected.
LSIL lesions were generally associated with younger women (20-24yrs)
compared to HSIL lesions (25-29yrs). However, ethnic minority groups in
some developed countries also demonstrate high rates of CC, not unlike
women in developing countries. Although the Unites States is a developed
country, sub-groups of African-American and Latino women demonstrate
higher incidence rates compared to Caucasian populations. The incidence
of CC in these minority groups is associated with low screening
participation rates, especially in older women (Bazargan et al 2004).
Uganda is located in Eastern Africa which has the highest incidence
and mortality rate of cervical cancer in the world. See Figure 3.2. The
incidence of HIV infected women in Uganda is also very high. Many
studies have found that HIV infected women are more likely to develop
cervical abnormalities which are severe and re-occur if treatment is used.
Due to effective antiretroviral medications, the expected survival age is
increasing however treating this group of women is getting increasingly
difficult for the healthcare profession.
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Figure 2.1: Age-standardised incidence and mortality rate for
cervical cancer by region of the world, 2002 estimate
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2.4

Barriers to cervical screening
There are many barriers surrounding implementation of cervical

screening programmes within developing countries.

These include the

following:
2.4.1

Competing health needs and widespread poverty

There are many health issues competing with CC in developing
countries. Basic sanitation procedures, clean water facilities, and reducing
communicable disease among developing populations, are the most
common competing health needs (Agurto et al 2004, Denny, Quinn &
Sankaranarayanan 2006). There are many difficulties in providing costeffective programs for CC health prevention strategies (Goldhaber-Fiebert
& Goldie 2006). The burden of the HIV epidemic is a very real competing
health need, especially in Africa (Adewole et al 2005). Widespread poverty
in developing countries is a major limitation for implementing cervical
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screening programmes (Goldhaber-Fiebert & Goldie 2006).
2.4.2

Limited human and financial resources

The lack of cervical screening facilities in developing countries is a
high risk factor for the development of CC (Cronje 2004, Denny, Quinn &
Sankaranarayanan 2006).

An organised conventional cervical screening

programme using Pap smears requires enormous resources and facilities.
The first stage includes the collection process where medical personnel are
required to adequately take the Pap smear and transport it back to a
laboratory facility. The second stage is the laboratory-testing phase, where
the Pap smears are prepared by scientists to allow for the screening process.
The laboratory has special instruments required for the preparation process
including stainers and microscopes.

Once the smears are ready for

examination, specially trained scientists and cyto-pathologists are involved
in the reporting process. The third phase involves disseminating the results
to the patients in a timely manner. The fourth phase is providing treatment
to women with detected abnormalities and providing follow-up services.
Many of these essentials are out of reach for developing countries such as
Congo, Mozambique, Kenya, Tanzania, China, India, Costa Rica, and
Mexico (Basile et al 2006, Denny, Quinn & Sankaranarayanan 2006, Katz
& Wright 2006).
Opportunistic screening reaches a small portion of the population
compared to a widespread national cervical screening programme
(Schiffman & Castle 2005, Katz & Wright 2006).

A few developing

countries have limited cervical screening services and they are often only
accessible to the more affluent populations within the society. In these
instances, local women are unable to afford to participate and receive any
benefits from such programmes (Bermudez 2005, Goldie et al 2005, Howe
et al 2005, Katz & Wright 2006).
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2.4.3

Poorly developed healthcare services

Currently many healthcare centres in developing countries are
already over burdened and under-resourced, with limited diagnostic
resources. Healthcare services are difficult for rural populations to access
due to the dispersion of communities and services (Agurto et al 2004,
Denny, Quinn & Sankaranarayanan 2006). Healthcare providers are limited
in the services they can provide, including cervical health programmes.
Without a program to detect pre-cancerous cervical changes, women often
present with high-grade or CC abnormalities (Cronje 2004, Adewole et al
2005, Yabroff et al 2005, Katz & Wright 2006). Healthcare providers are
often incorrectly blamed for the limited programmes they can provide to
women in developing countries. However, they are actually limited by their
own resources and support, thus the vicious cycle continues (GoldhaberFiebert 2005, Schiffman & Castle 2005).
2.4.4

Women are uninformed and under empowered

Education has been long considered an influencing factor in
healthcare use (Denny 2005). Women in developing countries are less
educated compared to women in developed countries. This often leads to a
lower standard of living and lack of empowerment to act on their health
(Moodley et al 2006).

A woman’s social status in many developing

countries is considered inferior to that of men and they have less social
power. Women often experience difficulties accessing money and family
resources thus making it difficult to obtain medical attention (Denny, Quinn
& Sankaranarayanan 2006). A study in Thailand highlighted the positive
relationship between healthcare education and success of a cervical
screening program.

Cervical screening uptake improved in the study

population with an increase in relevant cervical health information
(Wiwanitkit 2006).
2.4.5

Civil unrest

Civil disputes within developing countries often create a lack of
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stability in health infrastructure. Thus it becomes increasingly difficult to
maintain existing health initiatives and implement future healthcare systems.
Families can become displaced and fragmented, thus support networks are
disrupted (Denny, Quinn & Sankaranarayanan 2006). The establishment of
any consistent cervical screening programme is difficult to envisage when
civil unrest often contributes to a loss of infrastructure, personnel, and
valuable resources (Chen et al 2004, Denny, Quinn & Sankaranarayanan
2006).
Women who abandon their homelands because of conflict are faced
with new challenges in their changing environments (Yang, Mills &
Riordan 2004, Denny, Quinn & Sankaranarayanan 2006, Vlajinac et al
2006). A migrant group of women who fled conflict areas of Vietnam faced
major re-adjustment issues once relocating to the United States (Yang, Mills
and Riordan 2004). This migrant group reported having 3 and 4 times
higher CC incidence rates, compared to Asian/Pacific Islanders and nonHispanic white women in the United States.
2.4.6

The nature of the Pap smear screening test programme

Developing countries are unable to provide the resources for
conventional cervical screening programmes. The infrastructure required to
support all the areas of such programmes is not realistic in many developed
countries (Cronje 2004, Goldhaber-Fiebert 2005, Goldie et al 2005, Suba et
al 2006).
High-quality laboratory services in developed countries highlight
the importance of ongoing education and quality control programs for staff
reporting Pap smears (VCCR 2006).

Current resources in developing

countries limit the examination (colposcopy) and/or treatment (ablative,
excision) methods available where cervical abnormalities are detected
(Yabroff et al 2005, Basile et al 2006, Denny, Quinn & Sankaranarayanan
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2006).

2.5

Cervical screening programmes
Population screening for cancer is a complex multistage process

regardless on which technique used. According to WHO, there are 7 main
criteria for what a screening test for cancer. These are as follow;
1. Screening should be highly sensitive and specific
2. The prevalence of the disease screened for should be high
enough to warrant screening
3. The health implications should be serious enough to justify
the expense and effort
4. The disease screened for should be one that is slowly
advancing and not immediately life threatening
5. The screening population should be simple, inexpensive and
acceptable to the population to be screened
6. The screened disease should be one for which early
diagnosis results in improved prognosis
7. Screening should lead to more effective treatment at an
early stage
(Cole & Morrison 1980)
According to these implications, screening for cervical cancer is an
effective tool for its prevention. There is a long progression of the disease,
normally from pre-malignant stages to malignant stages. The ramifications
of a long and painful metastatic cancer and the disability adjusted life years
(DALY) lost due to cervical cancer, also justifies the expense and effort for
a screening programme for this disease (WHO 2009).

DALY is the

combined sum of the years of life lost and the years lost due to disability.
There was an obvious reduction in the incidence and mortality of
this disease since the inception of the pap smear in the 1950’s. Figure 1.6
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(pg 8) shows its immense value in Australia alone who can afford the
complex processes involved in conventional pap smear screening. The main
disadvantage to this screening process is access of this multi-factorial
programme to the resource poor countries that can not afford the expense
associated with laboratory set-ups, specialised personal and turn-around
delays to the diagnosis. Often the infrastructure and other factors raised in
section “2.4 Barriers to Cervical Screening” in resource poor countries
dictate the type of screening programmes that are successful. To date,
resource poor regions of India, Asia and South Africa, has been
unsuccessful in implementing conventional cervical screening programmes
to screen and prevent the devastating effect of cervical cancer to the women
of child-baring age. Therefore, the WHO and the International Agency for
Research on Cancer (IARC) began investigating low technology screening
studies as alternative methods to conventional cervical cancer screening
programme.

These techniques have varying levels of study designs,

different powers, sensitivities and specificities.

Study designs can be in

various forms such as the following; Cross-sectional studies; follow-up
studies; non-randomised controlled trials; cluster-random controlled trials;
randomised trials; cost effective trials and pilot programmes (IARC 2009).

2.6

Alternative cervical screening programme
CC has a long pre-cancerous stage.

The aim of Pap smear

screening during this stage is to detect pre-cancerous changes, ideally
prevent CC and allow for early treatment.

Developing countries with

limited financial and technical resources are unable to implement a Pap
smear screening programme and are key contributors to the global CC
problem. Although a few developing countries may use external resources
for the preparation and screening of Pap smears, participants are often lost
during follow-up procedures. The International Agency for Research on
Cancer (IARC) has been instrumental in developing alternative cervical
screening techniques.

These include the following;

Unaided visual

inspection; naked eye visual inspection with 3-5% acetic acid (VIA); visual
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inspection with acetic acid using low-level (2-4X) magnification (VIAM);
visual inspection with Lugol’s Iodine (VILI); HPV Testing (Gaffikin et al
2003, Sankaranarayanan et al 2003a, Ghaemmaghami et al 2004, Jeronimo
et al 2005, Denny, Quinn & Sankaranarayanan 2006, Sangwa-Lugoma et al
2006, Akinola et al 2007, IARC 2009).
2.6.1

Visual inspection (unaided, with magnification and with
Iodine)

There are 4 alternative methods which involve visual inspection of
the cervix.

The area can be viewed unaided or enhanced by applying

magnification techniques or iodine solution to the area. The magnification
allows the examiner a closer view of the cervix whereas iodine stains
glycogen brown in colour which is present in normal squamous epithelium.
Precancerous or cancerous cells have little or no glycogen, thus this
epithelium stains mustard or yellow. The aim of these techniques is to
improve the inspection process in a cost efficient manner suiting resource
poor countries. Table 2.1 demonstrates the range of sensitivity and
specificity results for conventional cytology compared to the alternative
visual low-cost methods such as VIA, VIAM and VILI.
Table 2.1 IARC Cervical Cancer Screening Programme: Accuracy of
Screening Tests

Test

No. of Women
(study sites)

Cytology
VIA
VIAM
VILI

2.6.2

22,633 (5)

Sensitivity (%)
(Range in the
study sites)
58 (29-77)

Specificity (%)
(Range in the
study sites)
95 (89-99)

54,981 (11)
16,900 (3)
49,080 (10)

77 (58-94)
64 (61-71)
92 (76-97)

86 (75-94)
97 (83-90)
85 (73-91)

Visual Inspection with Acetic Acid (VIA)

VIA has been performed in many developing countries unable to
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afford a conventional cervical screening programme (Gaffikin et al 2003,
Jeronimo et al 2005, Denny, Quinn & Sankaranarayanan 2006, Elit et al
2006). The VIA technique is based on the chemical reaction between a 35% acetic acid solution application (swabbed or sprayed) and the cell
constituents of the transformation zone (Wright et al 2002, Wright 2003,
Denny et al 2005, Sankaranarayan et al 2007). It is believed that acetic acid
causes a reversible coagulation reaction or precipitation of cellular proteins.
The acetic acid also causes swelling, dehydration, and clearing of secretions
on the epithelial surface. The high amounts of cellular proteins associated
with an increase in nuclear activity and DNA, are related to a dramatic
white colour change otherwise known as an aceto-whitening. When acetic
acid is applied to normal cervical epithelium at the superficial cell layer,
there is scarcely any nuclear material thus minimal coagulation/colour
change occurs. In either instance, when a colour change does occur, this
can be observed within 1-5 minutes indicating a positive test either with the
naked eye or low-level technology equipment (magnifying glass, 100 watt
lamp) (Goel et al 2005, Akinola et al 2007, Gaffikin et al 2007, Perkins et al
2007). Refer to Figure 2.1 and Table 2.1.
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Figure 2.2: The demonstrated use of VIA in normal
and abnormal cervical presentations. (Reference:
Nazeer 2008)
Normal cervix, acetic acid pool visible at 6 o'clock.

Cervical polyp, negative AAT (Acetic acid test)

Marked ectopy, negative AAT.

Normal cervix, negative AAT.
Ectopy with
metaplastic epithelium. Outside the squamocolumnar junction line the transformation zone
is visible as a slightly white circular area.

Aceto-white metaplastic epithelium anterior and
posterior. Atypical lesion at 12 o'clock (at the
periphery).

Condylomata acuminata (HPV) at 10 o'clock.

Positive AAT,
acuminata).

Leukoplakia visible with application of acetic
acid; probably high grade SIL (CIN III).

low

grade

SIL

(condylomata

41

Chapter 2: Cervical screening in developing countries

Unfortunately, a visual reaction can also occur in noncancerous conditions such as immature squamous metaplasia, inflammation,
and regenerative cervical epithelium.

Usually, the aceto-whitening

associated with SIL is well demarcated, intensely opaque, and is localised to
the transformation zone compared to generalised, white patterns for noncancerous conditions (Denny, Quinn & Sankaranarayanan 2006).
The test has minimal consumable requirements and has been
proven to be cost-effective compared to a Pap smear programme in many
developing countries (Goel et al 2005, Elit et al 2006, Kamal et al 2007,
Akinola et al 2007).
2.6.2.1

Confirmation and treatment

Colposcopy is used to evaluate women with abnormal lesions
detected

during

VIA

(Gaffikin

et

al

2003,

Denny,

Quinn

&

Sankaranarayanan 2006, Sarian et al 2005). This technique magnifies the
abnormal area and allows for confirmation with punch biopsies. This ‘see
and treat’ technique gives participants the option for early counselling and
treatment thereby reducing the number of women lost in follow-up
procedures (Ghaemmaghami et al 2004, Gaffikin et al 2007). The ‘see and
treat’ technique usually refers to a colposcopic examination using an acetic
acid solution and the treatment is normally in the form of an ablative
treatment suing either laser or cryotherapy technologies. These treatment
options are more regularly performed in low-resource settings.

This

technique combined with VIA examinations is particularly dependent on the
skill of the colposcopists and their specific methodology. Target punch
biopsies used to confirm any lesion detected by VIA, are often sufficient to
treat small lesions (Sarian et al 2005, Denny, Quinn & Sankaranarayanan
2006).
Cryotherapy is a safe and acceptable technique used in low-resource
setting to treat most pre-cancerous lesions and is recommended by the
IARC. This single treatment technique of cryotherapy is reported to have a
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cure rate comparable to ablative outpatient procedures in low-resource
settings. This technique is easily learnt, does not require electricity, requires
few consumables, and has a reported low complication rate. However, there
is a vast range of statistics supporting this technique as a treating option for
cervical abnormalities (De Vuyst et al 2005, Goel et al 2005, IARC 2009).
According to the IARC (2003) research, cryotherapy and LEEP (Loop
Electrosurgical Excision Procedures) have comparable treatment option
success of approximately 85%. They were both considered safe, acceptable
and feasible in a single visit approach to cervical cancer prevention in a
study performed in rural Thailand. Out of 630 women who were offered the
procedure, 501 immediately agreed and had the treatment with only 127
post-poned the treatment and only 2 refusals. As Goldie et al (2005)
demonstrated the most effective screening programme for in a low-resource
setting was one based on 1 or 2 visits, with immediate treatment thus
reducing the effect of follow-up.
Figure
2.3:
Techniques
confirmation and treatment

for

cervical

A few studies have suggested that highly skilled professionals, such
as doctors, rather than health workers are better at classifying the colour
change associated with VIA (Sankaranarayan et al 2003b). A combination
of qualifications and training are important in VIA interpretation, however
as Bhatla et al (2004) demonstrate, nurses with lesser qualifications than
doctors demonstrate higher sensitivity but lower specificity in a comparison
study. Quality training for paramedical workers to correctly interpret the
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aceto-whitening changes is necessary to reduce false negative and false
positive results (Basu et al 2006, Denny, Quinn & Sankaranarayanan 2006,
Rochanawutanon & Srisupandit 2007). Sellors et al (2002) performed an
analysis of concordance between 3 examiners on 144 acetic acid wash
photographs.

The overall agreement rate was 66.7% with a higher

concordance for the positive/suspicious calls (41%) compared to the
negative reports (25.7%).
2.6.2.2

Rates of sensitivity/specificity

Sensitivity and specificity rates between VIA and Pap smear is
partially dependent on the study design and the reference test used as the
gold standard for comparison. Alternatively, the Pap smear may be used as
the reference point for the VIA test where histology is not possible (Basu et
al 2006, Perkins et al 2007). VIA generally has a higher sensitivity rate
compared to Pap smears. The average VIA (81.2%) sensitivity from a
cohort of studies summarised in Table 3.1, was higher compared to the Pap
smear (63.2%). Table 2.1 and 2.2 highlights the enormous variation in the
sensitivity and specificity of both VIA and conventional Pap smear cytology
in detecting cervical abnormalities.
The average Pap smear (90.4%) specificity from the same cohort of
studies summarised in Table 3.1, was higher than VIA (64.1%). Many of
these studies comment on the high numbers of false positive tests generated
by VIA, where women are sent for unnecessary referrals. However, in a
study of 1,076 women in Nicaragua, VIA detected twice the number of
HSIL and invasive CC cases compared to Pap smears (Howe et al 2005). In
this study, for every diagnosis, there were eight extra false positive results.
This may also relate to the test positive criteria and experience of the VIA
examiner (Blumenthal et al 2005, Howe et al 2005). The extra referrals are
a disadvantage of VIA, however without this technique, many women
would otherwise have no access to a cervical screening programme.
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2.6.3

Analysis of VIA and Pap smear studies

There are numerous types of trials that can be used to assess
conventional and alternative screening methods. The main study designs
used in cervical screening programmes include the following; (1) crosssectional studies (similar style studies over numerous facets of a health
concern); (2) follow-up cohort studies (groups of similar characteristics); (3)
randomised trials with either a controlled and/or cluster arm where groups
of participants who by chance receive 1 or more forms of intervention and
(4) non-randomised trials, where participants are chosen for their known
qualities.
Study designs vary depending on the resources and the descriptive,
analytical or methodological style of each study. The ultimate goal of the
majority of these studies was to design a randomised controlled trial which
could identify women with and without cervical lesions using a variety of
screening techniques.

The effectiveness of each technique was under

scrutiny due to the added pressures to cervical cancer in developing
countries. Ideally the participants would be randomly selected, cohort
matched (lifestyle, age, BMI) and without bias so to reduce the number of
co-factors affecting possible results.
Six of the nine studies were based on high quality comparative
study design, which after a initial screening intervention, were able to
determine women with and without cervical abnormalities (Cronje et al
2003, Sankaranarayan et al 2003, Tayyeb, Khawaja & Malik 2003, DeVuyst
et al 2005, Jeronimo et al 2005, Elit et al 2006). These studies compared the
detection of cervical abnormalities using up to 5 different screening
methods (VIA, VILI, VIAM, HPV DNA and cytology).
All the studies stated that although histology (cervical punch
biopsies) is still considered the “gold standard” in the evaluation of these
alternative methods, it was not always possible to perform due to the
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structure of the study and limitation with the participants. Six out of nine
studies performed colposcopy and cervical punch biopsies to only 5% to the
women with undetected visual abnormalities as a method of calculating
sensitivities, specificities, PPV and NPV for this negative cervical group
(Sankaranarayanan et al 2003b, Jeronimo et al 2005, Elit et al 2006). All
the studies represented their comparative statistics with a confidence
interval of 95%. Sankaranarayanan et al (2004) described a major crosssectional study which involved 11 individual sites and worked with the
IARC to develop a greater understanding of alternative screening methods
in low-resource countries.
The studies clearly define their limitations and boundaries. During
the selection process, women out of the age range (25-65yrs), those with a
history of cervical abnormalities and pregnant patients were often excluded
from the studies. Participants with obvious cervicitis or cancer abnormalities
were also excluded and offered treatment immediately. Participants were
often recruited at medical facilities and in the case of Jeronimo et al (2005),
the women presented voluntarily to the Neoplastic Disease Institute between
July 1999 and July 2000.
The highest quality studies evaluated the limitations, boundaries,
comparative analytical processes (i.e. statistics), follow-up procedures and
consequences to their screening efforts, prior to establishing their study.
Four studies who a combination of LOOP/LLETZ and cryotherapy
treatment procedures in these low-resource settings, observed a significant
loss to follow-up in women who were phone regarding an abnormal pap
smear result compared to those who were offered immediate counselling
post a visual examination test (Goel et al 2005). Determining the threshold
for abnormalities and the long-term viability for a successful programme is
an essential component to these studies and similar studies (Tayyeb,
Khawaja & Malik 2003).
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2.6.4

HPV Vaccine Trial

The development of the prophylactic HPV vaccine with the
financial backing of the Gates Foundation and 2 global pharmaceutical
giants (Merck and Glaxo SmithKIine), has influenced the rationale for
population based cervical screening (Saslow et al 2007). Due to the strong
association between HPV high risk types and CC, the vaccine has become
part of the protection mechanism within many national cervical screening
bodies in developing countries, i.e. Australia (Wright & Schiffman 2003).
However the use of this vaccine with developing countries is questionable
due the cost compared to other already discussed screening methods, i.e.
pap smears and VIA. Currently in Australia, the vaccine is being funded by
the National Pharmaceutical Benefits Scheme, otherwise it would cost $120
for a since dose or up to $600 for the 3 dose recommended regime (CDC
2008). Many women in low-socio-economic communities with numerous
financial and cultural barriers would be unable to afford this vaccine as
would be the case in Vanuatu.
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Table 2.2: Developing country comparison between
VIA and Pap smear cytology.
Study

Country

Elit et al 2006

Mongolia

Sangwa-Lugoma
et al 2006
Jeronimo et al
2005

Africa
South
America
(Peru)

De Vuyst et al
2005

Africa

1528
#*
1921
*

653 #

Test

Sensitivity
(%)

Specificity
(%)

VIA
Pap
smear
VIA

82.9
88.6

88.6
98.5

Positive
Predictive
Value (%)
12.2
51.7

55.5

64.6

96.8

VIA

84.6

NR

8.3

Pap
smear
VIA

38.5

NR

6.3

73.3

80.0

NR

83.3

94.6

NR

India

400 #

Cohort
study+
India

56,939

Pap
smear
HPV
VIA
Pap
smear
VIA

4444

VIA

88.6

78

NR

81.9

87.8

NR

540

Pap
smear
VILI
VIA

87.2
93.9

84.7
30.4

NR
NSD

46.9

69.5

NSD

79
53

49
95

12
47

Goel et al 2005

Sankaranarayanan
et al 2004
Sankaranarayanan
et al 2003b

Sample
number
(n)
2009

Tayyeb, Khawaja
& Malik 2003

India

Cronje et al 2003

Legend
NR
#
*
+

NSD
methods

NR

1093

Pap
smear
VIA
Pap
Smear

94.4
96.7
50.0

73.9
36.4
97.0

NR
NR

76.8

85.5

9.4

Not reported
Biopsy used as reference
A positive result is described as >CIN 2 lesion
Cohort study with the following countries
(India, Mali, Niger, Guinea, Congo, Burkina
Faso)
No significant difference between the two test

Note: All studies report a Confidence Interval of 95%.
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2.7

Knowledge and perception on cervical cancer
and healthcare
In each developing country, health awareness including health

prevention is largely dependent on the social infrastructure. CC health
awareness depends on past and present educational programmes and the
resources dedicated to promoting this area of women’s health (Gichangi et
al 2003, Gatune & Nyamongo 2005, Kesic et al 2005, Leyden et al 2005).
CC is only one of many public health issues that require attention
in developing countries. NCSPs require extensive and specific resources,
thus making them difficult to implement.

Determining the level of

awareness and perception of the target population (women between 18-65
years of age) and meeting these needs are mandatory if a new or existing
programme will succeed (Gatune & Nyamongo 2005, Kesic et al 2005,
McMullin et al 2005, Philips, Avis & Whynes 2005). Focus groups, semistructured interviews, and community-based surveys are common methods
for gathering information in developing countries (Lyttle & Stadelman
2006, McCraken et al 2007, Mutyaba et al 2007).
2.7.1

Education and cervical health awareness
Many studies highlight a relationship between education

(general and specific) and cervical health awareness including screening
participation (Carruth et al 2006, Mutyaba, Mmiro & Weiderpass 2006,
Wiwanitkit et al 2006, Ansink 2007, Ezem 2007, Oelke & Vollman 2007).
In a study performed in Canada on Chinese women, 74% of respondents had
heard of a Pap smear, however only 56% reported having had a Pap smear
within the last 2 years. Low levels of CC awareness were directly linked to
a lack of cervical screening participation and a lack of sexual behaviour
monitoring (Hislop et al 2004). In contrast, a study performed in South
Africa found that despite high education levels, 87% of participants did not
partake in available CC screening and only 27.3% of participants had heard
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of a Pap smear (Wellensiek et al 2002). This study demonstrates that
providing a screening service without the complementary educational
resources does not improve screening participation (Hunter 2005).
Screening programmes require a continuum of support through specific
educational programmes addressing CC risk factors, prevention, treatment,
and follow-up. A positive relationship between high education levels, ethnic
origin and high CC awareness levels also arose in a study performed in
China (Twinn, Shiu & Holroyd 2002).
2.7.2

Social factors and cervical health awareness

A study conducted in Pakistan demonstrated that socio-economic
status, culture, religion and the gender of the physician, were all factors
affecting cervical health awareness and the eagerness to partake in a cervical
screening programme (Ali & Baig 2006). This study introduced specific
health education sessions at schools, colleges, and hospitals in an attempt to
educate the younger generation.

Following the introduction of these

teaching sessions, 10% of the participants involved in the research returned
to the health organization and reported unusual findings during self-taught
examinations.
In some developing countries, religious and cultural beliefs might
be a disincentive to participate in a cervical screening programme. The
importance of the examination method required whilst collecting a Pap
smear, was difficult to enforce within the Muslim study population (Matin
& LeBaron 2004). Further difficulties highlighted in this study include
language barriers, transportation difficulties, and family pressures.

The

study recommends that new strategies sensitive to religious and cultural
traditions be implemented, to increase cervical screening within the Muslim
community (Matin & LeBaron 2004).
2.7.3

Cervical cancer risk factors and cervical health awareness

Many women from developing countries are unaware of the risk
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factors of CC (Gichangi et al 2003, McFarland DM 2003). These include
the early signs and symptoms associated with CC such as abnormal
bleeding. Bleeding is often a late sign of a cervical abnormality and is most
commonly associated with late stages of the disease. One study found that
women would only seek medical advice once they presented with abnormal
cervical/vaginal symptoms, such as abnormal bleeding (Tarwireyi, Chirenje
& Rusakaniko 2003, Lockwood-Rayermann 2004).

Participants in a

Serbian study also report a correlation between the lack of CC awareness
and the necessity of screening (Markovic et al 2005).
A self-administered questionnaire by 310 medical workers in
Uganda raised several concerns regarding cervical health and risk factors.
There is no systematic cervical screening programme in Uganda. The few
Pap smears offered in Uganda, are through opportunistic research
opportunities and do not reach the majority of women. As a consequence
CC is the most common cancer type for women. The majority of medical
workers (83%) had heard of a Pap smear, yet only 40% could list any risk
factors and 87% had never undergone a Pap smear test.

The medical

workers believed that their medical training did not equip them adequately
to offer advice on CC or screening. Since cervical health was not a current
health issue, the medical workers themselves were hesitant in partaking in
any cervical screening programme (Mutyaba, Mmiro & Weiderpass 2006).
A similar finding was demonstrated by medical residents in an American
university, who reported that post specific training and education sessions,
they were more likely to partake and recommend Pap smear screening
(Watkins & Moran 2004).
In Hong Kong, CC is the 7th most common cancer type for Chinese
women. The national screening programme has a women’s attendance for
screening of 59%. The rate of participation may explain why this cancer is
low on the list, i.e. incidence is affected by the high participation rate. The
level of participation is also influenced by the non-cultural intervention and
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prevention strategies and the relative perception of these effective or
ineffective strategies by the Chinese population.

Health professionals are generally ill equipped to offer advice and
the population demonstrated an obvious lack of cervical health awareness.
This study also demonstrated the affect of age on cervical health awareness
levels. Younger women (mean age 35.9) in this research, had a greater CC
awareness compared to women over 65 years. The article suggested that
women with younger children were more likely to care for themselves
compared to older women who found it a nuisance to visit a clinician
regularly. Many participants also linked cervical screening participation to
the recommendation of their general practitioner and their thoughts
regarding the usefulness of the Pap smear (Twinn, Shiu & Holroyd 2002).
2.7.4

Other factors and cervical health awareness

Women in developing countries list many factors for their low level
of cervical health awareness.

Many studies suggest that developing

countries generally lack integrated reproductive health programmes. They
often lack the basic educational material required for mass distribution to
correctly explain CC and eliminate negative beliefs (McFarland 2003,
Carruth et al 2006). A few programmes are of high quality but are not
accessible for the majority of women (Leyden et al 2005). Women often
complain of the existing uncomfortable facilities and the anxiety
experienced in anticipation of test results, which have long turn-around
times (Hunter 2005, Lyttle & Stadelman 2006, Ansink 2007, Mutyaba et al
2007, Oelke & Vollman 2007). Markovic et al (2005) who assessed Pap
smear screening in Serbia, reported that services were not patient friendly,
were not culturally sensitive and there was a general lack of public health
measures in the country. The gender of the physician was problematic when
women wanted to inquire about cervical health issues.
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2.7.5

Vanuatu and cervical health awareness

Vanuatu is located in the Pacific Ocean, is an archipelago of 83
islands, and has a population of approximately 223,000 (2006) (DFAT
2007b). The majority of government health centres are located in the urban
centres. Women in Vanuatu have not been previously surveyed in the area
of women’s health.

A survey assessing the awareness of CC and the

perception of the current healthcare system is imperative prior to any
possible prevention initiatives.

2.8

Summary
Inherent differences between developed and developing countries

influence the success of any CC screening programme.

Differences in

social infrastructure and economic resources obviously affect large-scale
healthcare services, as to standards of education and political stability.
Geographical dispersion can also interfere with implementation of any
healthcare programme. Without ongoing screening programmes and the
complementary resources, the burden of CC will not decline.
Alternative cervical screening programmes, not utilising the Pap
smear test, do have some potential in developing countries.

Detecting

abnormalities from asymptomatic women in developing countries using the
VIA technique has been tested worldwide with varying rates of success.
The high sensitivity of the test is a positive test attributes, however its low
specificity can lead to over referral, thus becoming an extra burden on
already limited resources.
A woman’s decision to participate in a cervical screening
programme is influenced by several factors.

Education for the general

public and the healthcare professionals, is a key factor affecting CC
awareness. Cultural traditions, religious beliefs, age, cost and lifestyle all
influence CC awareness levels.
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3.1

Introduction
This chapter provides an overview of the developing country of

Vanuatu. The burden of CC is examined within a study population of NiVanuatu women.

This chapter discusses what effect the social and

economic infrastructure of this country has on healthcare delivery including
women’s access to health preventative measures related to CC.

3.2

Location and background
Vanuatu consists of a chain of approximately 83 islands in the

South Pacific Ocean, 800km west of Fiji and 1,100km from Australia. It is
inhabited by a Melanesian culture and was originally an Anglo-French
condominium known as The New Hebrides. It gained independence in
1980 and was renamed The Republic of Vanuatu. It is 12,190km2 in size
and the capital city of Port Vila is located on the island of Efate (VSO
2003a, NLM 2007). The indigenous people to the country are referred to as
Ni-Vanuatu women and men. Research was performed on the islands of
Efate, Ambae, Nguna and Tanna. Refer to Figure 2.1.
Figure 3.1: Vanuatu and surrounding
Reference (Deep Ocean Expeditions 2005)

islands.
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Since the 1990s, there has been constant political instability. The
democratically elected parliament consists of 52 members selected by
popular vote every 4 years. The executive committee consists of a Council
of Ministers, headed by the President, Mr Kalkot Mataskelekele (DFAT
2007a, DFAT 2007b). Parliament and the National Council of Chiefs elect
the President every 5 years. There are 13 ministries including Tourism,
Public Health, Lands, Public Utilities, Health, and Infrastructure.

All

ministries face challenges of personnel and financial resource shortages
(VSO 2003a, NZAID 2005, DFAT 2007a).
Vanuatu is classified as a developing country because of its gross
national income (GNI) status per capita. The GNI of Vanuatu is $1340,
which places it in the lower middle-income group. The World Bank is
currently providing aid in areas such as healthcare to nine Pacific island
countries including Vanuatu (World Bank 2005). In a report written in
2004, Vanuatu was ranked the third poorest country in the Pacific (ABV
2004). The United Nations also listed Vanuatu as one of the least developed
countries since 1995 (ABV 2004). The majority of the economy is built on
subsistence agriculture with exports of coconut products, beef, cocoa,
coffee, and timber (VSO 2003b, WPRHD 2006).
Vanuatu’s economic growth is centred on tourism, land
development and construction industries. Tourism employs an estimated
1200 people and is linked directly and indirectly to the following
employment areas: local labour, producers of goods and services, transport,
communication, wholesale and retail trade, banking, insurance and
accommodation (DFAT 2007a).

The tourism sector provides crucial

employment opportunities for Vanuatu’s young and rapidly growing
population (DFAT 2007a, NSO 2007).
Geographical dispersion is one of the main constraints in the
development of key areas of growth within Vanuatu. These include health,
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education, power, communication and provision of adequate and affordable
inter and intra-island transportation. With a national unemployment rate of
78.21%, increasing poverty in Vanuatu is evident particularly for rural and
peri-urban dwellers (NSO 2007). The level of urbanisation is low and 75%
of the population live in rural areas (UNICEF 2007, DFAT 2007a, NSO
2007). Income disparity between rural and urban population, coupled with
limited economic opportunities in the rural sector, have contributed to an
urban drift to Port Vila and Luganville (Ford 1995, Lee 1995, DFAT
2007a). This urban drift places extra pressure on urban centres, especially
on health services.

3.3

Vanuatu demographics
In 2005, the birth rate in Vanuatu was 30/1,000 compared to the

world average of 26/1,000. The annual population growth is 2.3% and the
total fertility rate in 2005 was 3.9, hence a relatively young population
(UNICEF 2007). ‘Total fertility rate’ actually pertains to the number of live
births experienced during a particular period (normally annually within a
country). Sixty percent of the population is less than 25 years of age with a
median age of 18.5 years (NSO 2007). A woman’s life expectancy (69
years) is marginally higher than that for a male (65.6 years) (NSO 2007).
The adult literacy rate estimated between 2000-2004 was 74% (UNICEF
2007). Census data regarding population demographics was exceedingly
difficult to find. Detailed population data is difficult to collate in Vanuatu
based on the current political infrastructure and spread of the population
over the may inhibited islands, especially access to rural populations.
Reproductive tract infections and STDs are a common health
concern for Ni-Vanuatu women. Infertility, ectopic pregnancies, CC, infant
blindness, and low foetal birth weight are all associated with reproductive
tract infections.

Women often lack the autonomy to make decisions

concerning contraception. Oral contraceptives (57%) are the most widely
used contraceptive method by Ni-Vanuatu women. Male participation in
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Vanuatu family planning is low and consistent with other Pacific nations
(Lee 1995, Stewart 1996, WHO/WPRO 2006).
The Pacific Youth Survey Collaborating Group reported on sexual
health behaviour among 15-19 year Ni-Vanuatu youth, not attending school
(Corner et al 2005). Almost half of the 390 youths (49.7%) were sexually
active with at least one partner. The report stated that young men were
likely to engage in unprotected sexual intercourse compared to young
women. The study found high rates of sexually active boys (36.1%) and
girls (30.6%), never used protection against STD’s and/or unplanned
pregnancies (Corner et al 2005).

3.4

Ni-Vanuatu people and culture
For many years, there were 113 distinct languages and many

dialects in Vanuatu. With the introduction of missionaries, Europeans, and
a long history of inter island and village communication, the common
universal language of Bislama evolved and replaced many traditional
languages (VSO 2003a).
Organizations such as the Vanuatu Culture Centre play an
important role in preserving traditional knowledge. One area focuses on the
management of near shore marine resources, imperative to the lifestyle of
the local people (VCC 2005). Traditional resource management skills are
encouraged through schools to increase the strength of indigenous
knowledge and maintain existing practices (Regenvanu 2007).

These

school-based programmes focus on teacher training, encouraging student
involvement at the primary school level, and raising awareness through the
media. Land ownership customs and chief hierarchy within villages are
very controversial issues within the current Ni-Vanuatu society (ABV
2004).
Village life constantly revolves around rituals and traditional
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ceremonies, celebrated by extending families through story telling, songs,
art design, and dance. Traditional society economies are based on produce
from the land including root crops (yam, taro), seasonal fruit, (breadfruit,
bananas, mangos, coconuts) and animals such as pigs. Pigs are an important
food source, but are also lucrative assets and prestige within the society.
Many rituals involve pigs as a form of payment, therefore determining the
wealth of each family. For example boys could only become circumcised
and enter adulthood, once their mothers were able to afford payment to their
uncles in the form of pigs, mats, dances and food crops (VSO 2003a, SPC
2004). Circumcision was a very common practice performed on boys 11-12
years of age prior to entering adulthood.

Interesting, early literature

suggested that the incidence of CC can be reduced in populations where
circumcision was performed however these myths have never been
scientifically proven (CIRP 2008).
Due to changes in rural and urban socio-economic environments,
there are new pressures on the Ni-Vanuatu youth. A regional technical
study surveying 15 year-old youths, found that 29.7% of boys and 15.7% of
girls were smoking tobacco on a weekly basis (Phongsavan et al 2005). A
study on the access of illegal drug in 3 pacific countries (Tonga, Federation
States of Micronesia and Vanuatu), found that adolescent substance abuse
was lower in Vanuatu compared to the other countries (Smith et al 2007).
Phongsavan et al (2005) examined the lifestyle choices of NiVanuatu youth. This study found that over half the students were engaged in
exercise for <2 hours per week, which was significantly less (p<0.05)
compared to European youth.

This study also suggested that western

culture had had a negative influence on the highly nutritious traditional diets
within this society.

Ni-Vanuatu adolescent girls also reported higher

numbers of personal hygiene practices such as showering compared to boys
(Tran et al 2006). Factors affecting personal hygiene among the participants
included parental occupation and the number of years of schooling.

59

Chapter 3: Vanuatu__________________________________________________________________

3.5

Ni-Vanuatu women
The major causes of death in Ni-Vanuatu women were infectious

and parasitic diseases, respiratory and circulatory system diseases and
cancers (Stewart 1996). Within the Ni-Vanuatu rural communities, there is
a general problem with under reporting of maternal morbidity occurring at
delivery and post partum. Women in rural areas have very limited access to
reproductive health and family planning services compared to those in the
urban areas. STD’s such as Chlamydia infections and trichomoniasis are
ongoing problems among pregnant women in Port Vila, especially for
young and single women (Sullivan et al 2003).
After Vanuatu gained independence, women were not encouraged
to study or learn the language. However in time, changes have occurred
within this society. In 2005, there were only 38,478 primary and 10,793
secondary school students enrolled (NSO 2007). It has been suggested that
women’s literacy has a direct influence on their health status, use of family
planning and reproductive health services within the community (Ford
1995, Lee 1995).

3.6

Cervical cancer prevalence in Vanuatu
A current estimate of the prevalence of cervical abnormalities in

Vanuatu needs to be provided in this country. Australia may be able to offer
Vanuatu a process whereby CC can be effectively managed. This area of
women’s health introduces the importance and usefulness of public health
and preventative measures to Vanuatu.
The only CC research reported in Vanuatu is centred in an urban
population. There is no data available regarding prevalence rates in the
rural population. This study is aimed at reaching both urban and rural
populations and comparing both environments to discover any specific
influencing factors in either environment. Through the Pap smear screening
process, the type of organisms detected can be documented and compared to
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previous STD findings in this country. This information could be useful in
assessing particular infection rates among Ni-Vanuatu women.
A VIA comparison could also prove beneficial alongside an
opportunistic conventional cervical screening programme. This technology
is more likely to suit Vanuatu with its current limitations in infrastructure
and resources.
worldwide.

Although large VIA studies have been performed

The use of this technique has never been reported in this

developing country.
3.6.1

Study design

The first aim of this research is to identify a more recent prevalence
of pre-cancer and cancer of the cervix in an urban and rural population of
Ni-Vanuatu women, using conventional cervical screening techniques over
a 3-year period.

This requires the volunteer work of Australian Aid

Gynaecologists/Obstetricians

(GYN/OBS)

residing

collaboration with the Vanuatu Ministry of Health.

in

Vanuatu

in

An opportunistic

conventional cervical screening programme was run through the Women’s
Health Clinic located at the Vila Central Hospital (Port Vila, Efate) to
sample the urban population.

The World Health Organisation (WHO)

agreed to partake in a similar programme in a rural environment on Ambae
Island. The Pap smears would be reported and issued to Vanuatu contacts
as per the NHMRC guidelines used throughout Australia (NHMRC 2006).
Significant differences between Pap smear categories could be compared
using z-test statistics (Starware/Stat 2005).
The second aim of the research is to determine the prevalence of
organisms detected during the Pap smear screening process. Any organisms
seen in the preparations will be reported and summarised for the appropriate
department within the Ministry of Health in Vanuatu.
The third aim of this research is to compare conventional cervical
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screening with the VIA technique in both environments.

Appropriate

methods and materials to perform VIA, were provided to the medical staff at
both environments. Biopsies were not available as a reference point for
VIA testing, thus Pap smears were used instead.

3.7

Women’s healthcare awareness and perception
Currently, there is no literature assessing the awareness and

perceptions of Ni-Vanuatu women with regards to cervical health including
Pap smears, or healthcare delivery in Vanuatu.

The needs of the

populations must be determined prior to the implementation of government
or aid programmes. Future healthcare initiatives can only meet the needs of
the Ni-Vanuatu people correctly by identifying the problem areas and
addressing them systematically.

3.8

Vanuatu registries
Vanuatu does not have a cancer registry of its own, but is

associated with The Pacific Island Cancer Registry located in New
Caledonia. Any data collected by the smaller registries within Vanuatu,
pass this information to this designated registry (Roder 1998).

CC

screening and treatment has been suggested as an area that needs further
attention in countries of the South Pacific (Chen & Heish 2004).
There are few statistics regarding the current prevalence and
incidence of CC in Vanuatu. Few studies have been performed within this
population including the analysis of any opportunistic cervical screening
programme.

Stewart (1996) reported high numbers of cervical

abnormalities in Pap smears from Ni-Vanuatu women in an urban
environment. However, there has not been statistics published since then
and the prevalence of this disease in the rural community remains
unreported.

Without an awareness of cervical abnormalities, no public

health measures are likely to occur in a developing country with many
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competing health issues.

3.9

Personal communication extract on Vanuatu
To provide some context of the lives of Ni-Vanuatu women and

culture, below is an extract of the author’s diary during a visit to a rural
village on Nguna Island as part of the research.
“During a 5 day visit in May 2006, I was able to briefly experience the
basic village lifestyle on Nguna Island at the Taloa Nakie village. My
journey began in the utility tray of a 4WD, though numerous dry creek
beds, for 1.5-hours with 25 people including children crammed in.
After a 1-hour wait at Emua wharf, it was time for boarding a small
fishing boat. The boat travelled for another hour until the Taloa Nakie
village on Nguna Island was reached.
I stayed at the Taloa Nakie Guest house, the only accommodation
available on the island for tourists. This was a one bedroom concrete
building, which also doubled-up as the Women’s Community Centre.
This centre was a meeting place for the women of the village to
discuss health issue and other topics.

The clean and tidy

accommodation was equipped with a small kitchenette including a
stove and sink. The accommodation was positioned at the end of the
village, so as not to interfere with the villagers. It was close to the
water bore for the village people, thus I became accustomed to seeing
many women carry large buckets of water on their heads, and travel to
and fro this bore. I felt privileged for the flush toilet and cold shower
facilities I had, the only on the island. The cost of the accommodation
including three village, cooked meals per day was A$32.00.
The island was equipped with two generators, including one back up,
which was used for powering the local store fridge containing all the
village meat. Most homes were constructed of aluminium sheeting
and plant materials (palm leaves), although a few were constructed
from concrete. The majority of the homes had woven mats on the
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floor and very basic cooking and sleeping facilities. Electricity was
scarce and each home had candles, matches, and lanterns. Close to
sunset (5.45pm), an evening siren was heard to signify to all villagers,
that it was time to sleep with few moments of sunlight left. The only
first aid post was equipped with basic equipment including bandaids,
paracetamol tablets, and bandages. Anyone presenting with a serious
illness, would travel to Pele Island, equipped with a medical centre or
back to the capital, Port Vila on Efate Island.
Most women worked in their gardens caring for animals (pigs,
chickens, dogs, goats, cows), or tending food crops such fruit trees
(grape-fruit, bananas, coconuts, mangos) and vegetables (yams,
tapioca, cabbages). The tourist shop employed three local villagers,
who sold man-made wooden handicrafts (clubs, masks) and womenmade baskets, bags, grass skirts, and mats. The construction business
also employed several local people during the redevelopment of a new
church hall and more modern homes. Other stores in the village
included one general store, a home baking pastries and the baker,
whose role was to bake fresh bread every morning for the entire
village. There was one primary school (0800-1500hrs) on the island,
but no secondary schools, thus children often left at 13 years of age
and resided in Port Vila for education, only returning on weekends.
The village had a chief, chief advisor, village council, and three
separate committees (water, energy, tourism). Special feasts were
held at the chief’s house and all town notices were placed on the one
town message board located in the heart of the village.”
Extract from personal journal Nina Fotinatos,
May 2006

3.10

Summary
Vanuatu has many similar problems experienced by other

developing countries. This archipelago of islands faces many challenges
due to its remote location and geographical dispersion between urban and
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rural villages.

The unstable government structure adds further

complications to improving social infrastructure, education, and health
prevention initiatives like CC screening. Basic urban and rural lifestyles are
very dependant on the land, and there is a growing need for the younger
generation to assist in the workforce. Issues of increasing poverty, urban
shift, and difficulties experienced by Ni-Vanuatu youth, are ongoing thus
affecting current and future services in Vanuatu.
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Chapter 4: Literature Synopsis- Identifying the problem

4.1

Introduction
The literature review has discussed a series of important issues

related to conventional cervical screening in developing countries.
Screening programmes can identify cervical abnormalities, organisms in
Pap smears including STD’s and can be used to determine the efficiency of
alternative cervical screening techniques. Women in developing countries
generally have low levels of CC awareness, thus impeding the success of
future programmes.
4.1.1

Study Design for Women’s healthcare awareness

The fourth aim of this research is to determine (through an original
open and closed-qualitative survey), the awareness and perceptions of urban
and rural Ni-Vanuatu women regarding cervical health and current
healthcare delivery.

Various factors such as participant age, level of

education, parity, and living location are all examined as having potential
relationships with responses from the surveys. The open-ended questions of
the survey are analysed using key content phrase analysis. The closedended responses are analysed using z-test statistical analysis (Starware/Stat
2005).

4.2

Summary
The study will provide information in the following areas:
(1) The prevalence of cervical abnormalities in a rural and urban
population of Ni-Vanuatu women;
(2) The prevalence and relevance of organisms found in Pap
smears of Ni-Vanuatu women;
(3) The use of VIA as a potential cervical screening alternative for
Ni-Vanuatu women;
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(4) Awareness of cervical health related issues (cancer, CC and
Pap smears) and the perceptions of current healthcare delivery
within urban and rural populations of Ni-Vanuatu women.
The results from this research will be reported to the Vanuatu
Ministry of Health and Vanuatu Public Health Department thereby
increasing awareness in this important health area. Future improvements in
the area of CC prevention could benefit Ni-Vanuatu women in the long-term
and introduce the concept of preventative medicine to women’s health in
Vanuatu. New information discovered throughout the study, will provide
authorities with the foundations for future planning and implementation of
CC prevention policies.
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5.1

The prevalence of cervical abnormalities
5.1.1

Pap smear kits

The necessary materials and equipment required for taking the Pap
smears were sent to the relevant contacts in Efate and Ambae. The Pap
smear kits contained the following documents; list of consumables
(Appendix 2.1), instruction sheets for Pap smear and VIA procedure
(Appendix 2.2), and patient request forms for Pap smear/VIA reporting
(Appendix 2.3). Patient consent forms were designed according to the
Charles Sturt University (Bathurst) guidelines and released under protocol
number 2001/184.
Equipment for taking the Pap smears was purchased through
suppliers of St John of God Pathology, Ballarat, Australia (SJOGP). The
equipment consisted of the following; microscope glass slides, slide holders,
alcoholic fixative spray, pencils, endocervical brush for sampling the
endocervix, Cervex™ brushes for sampling the ectocervix and cotton wool.
The first package sent to Vanuatu contained a Pap smear video produced by
the British Society for Clinical Cytology titled “Taking Cervical Smears”,
and was intended as a training tool for local GYN/OBS working under the
guidance of the Australian Aid doctors.
5.1.2

Pap smear collection points

Three doctors at Vila Central Hospital took the majority of Pap
smears in the urban environment. Whilst waiting for their appointment, at
the Women’s Health Clinic for general and high-risk antenatal care,
participants were approached about partaking in the research and were
provided with an information leaflet.
At the same time, an STD study conducted by the WHO on Ambae
Island, was in its planning stage and had been notified of this cervical health
research. The project officer in Ambae agreed to collect Pap smears for this
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research whilst performing their own STD examinations. Pap smear kits
were subsequently sent to Ambae for their use. Two nurses trained in Pap
smear taking were sent from the Vanuatu Family Health Association to
Ambae to collect the Pap smears.
There were definite limitations on the cervical cancer populations
involved in the study. Limiting factors included the language barrier and
suitable contacts who were also interested in investigating cervical health in
this developing country. There were scare numbers of health professionals
available in the both urban and rural environments. Foreign doctors were
often faced with difficulties adjusting to their new surroundings and using
their position to both educate women whilst treating them. The relationships
I formed with the Australian Aid physicians allowed me to learn from and
grow with the Ni-Vanuatu physicians and related nursing staff. It was
through these connections that I met additional allied health professionals
such as the Minister of Health and allowed me to access both rural and
urban populations of women via the culturally appropriate methods.
The rural populations on Ambae were primarily driven by interest
expressed through WHO and the first Australian Aid physician, Dr Alan
Grice. The urban population was primarily driven again by the two
Australian Aid physicians and the Ministry of Health who also suggested
the Vanuatu Family Health Association located in the capital city, Port Vila.
These populations were cohort specific, i.e. native Ni-Vanuatu women
within a set age bracket, who residing in the urban environment.

In

comparison, the Ambae cohort was from a distinctly different environment
and from several villages from one rural island. It was important to achieve
a balance between the rural and urban populations to differentiate between
clusters of women living in quite different socio-economic lifestyles.
5.1.3

Transportation of the Pap smears

Pap smears and relevant paperwork were couriered between
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SJOGP and Vanuatu using domestic and international TNT couriers.
Eleven batches of Pap smears were received between August 2001 and
September 2004. All packages arrived in excellent condition with only
three broken Pap smears repaired prior to screening.
5.1.4

Pap smear processing in the laboratory

All Pap smears were processed in the cytology laboratory located at
SJOGP, outside of normal work hours.

The smears were allocated a

laboratory number and a cytology number, allowing results to be reported
and monitored through the current LabTRAK laboratory computer system.
Pap smears were labelled with a marking pencil before processing and
stained using the Modified Pap Stain Method on the automated Shandon XY
Linear stainer (Appendix 3). The staining solutions were replaced once the
Vanuatu smears had been processed, to eliminate any possible
contamination of the routine work within the laboratory. The smears were
manually coverslipped using 60x24mm glass coverslips.
5.1.5

Reporting the Pap smears

Two Medical Laboratory Grade 2 cytologists, qualified with
postgraduate Australian Society of Cytology Certificates, performed all
primary screening of the Pap smears. A few individual batches returned
with very high numbers of Pap smears and this unfortunately caused a
screening and reporting delay.

Pap smears were initially reported and

authorised by the supervising cytopathologist, but this resulted in further
delays. After consulting with supervisors, it was decided that all negative
reports without abnormal history would be reported by the principal
researcher (Nina Fotinatos) to reduce reporting delays. The laboratory is
NATA accredited and 50% of the smears were re-screened for addition
quality controlled measures. The screener regularly participated in internal
and external quality assurance programmes (QAPs).

The Pap smears were reported using the new NHMRC terminology
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incorporating the AMBS (2004) guidelines (Appendix 4.1) in co-junction
with the new revised 2006 Cytology Coding Schedule (VCCR 2006)
(Appendix 4.2). Due to the difficulty discerning affected LSIL cells, new
revised reporting schedule used in Australia allows for HPV in certain
categories (i.e. ?LSIL and LSIL). However, where diagnostic koilocytes
were present, addition HPV report codes were added to reflect this to the
receiving physician. This as the only additional method of HPV reporting
used in within the pap smear reports. Once reports were complete, they were
mailed to Vanuatu contacts via International Express Post packages.
Communication via the Internet occurred on a monthly or bi-monthly basis
between all parties.
5.1.6

Pap smear results

Each Pap smear was given a cervical code, flora code, and a
recommendation code. These codes were entered into an Access database
system called the ‘Vanuatu Cervical Cancer Registry’ (VanCCR). Refer to
Appendix 5. The database permitted several searches utilising the codes
assigned to each Pap smear. Abnormalities were tabulated and differences
in the statistics were calculated using an online statistical software
programme. Z-test scores were calculated using relevant statistics from the
two populations. Statistical analysis of these scores determined statistical
significance (p<0.05) with a confidence interval (CI) of 95% (Starware/Stat
2005).
5.1.7

Limitations

There was limited follow-up for abnormal Pap smear results.
Contacting patients and informing participants of their need for further
testing was extremely difficult.

Communication with participants was

difficult especially if they were not returning for further antenatal
examinations. Contacting women by personal phone or mail messages
limited by the current infrastructure difficulties facing Vanuatu.

Ni-

Vanuatu residents have limited access to telephones and specific postal
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addresses are not common practice. Addresses are based on areas and
village identification. Word of mouth is one method of recalling patients;
however this method is not reliable. Similarly, it was difficult to monitor
whether those with reported infections returned for treatment.
An attempt by the Australian Aid and Ni-Vanuatu gynaecologists
was made to contact women with screen detected abnormalities. Telephone
communication was attempted however very few women were reached due
to the existing Vanuatu telecommunications infrastructure.

Within the

Vanuatu culture, word of mouth is often used to contact individuals since
there is limited access via telephones. Postal addresses are also vague and
mail is often sent to a central collection point within villages. Only 33%
(6/18) of women with screened detected HSIL/SCC cases were successfully
contacted and were asked to present to the Women’s Health Unit at Vila
Central Hospital for further investigation, however further follow-up was
not within the scope of this research.
5.1.8

Summary

This opportunistic conventional cervical screening programme was,
designed to investigate the recent prevalence of cervical abnormalities in
Vanuatu. The skills of the Australian Aid GYN/OBS working in Vanuatu
and the screening facilities through SJOGP were utilised for this research.
Standard preparation and reporting procedures were followed, however a
delay was experienced during the screening process. Pap smear results were
analysed using a database system and a statistical online package program
(Starware/Stat 2005). The analysis process focused on the entire sample
population and as a rural/urban comparison. Reports were issued through
the mail and follow-up was attempted with limited success.
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5.2

The prevalence of organisms found in Pap
smears
5.2.1

Reporting and issuing results of organisms in Pap
smears

Throughout the Pap smear screening process, various organisms
detected were documented and allocated a corresponding code. Codes were
allocated for the following organisms: Normal flora, Trichomonas vaginalis
(T. vaginalis), Candida species, bacterial vaginosis and other (including
Actinomyces species). Although, HPV is an organism, it is excluded from
this analysis and reported within the routine cytology reporting code with
the Pap smears.

Cervical smear reports containing the listed organism

results were mailed to the corresponding Vanuatu contact.
5.2.2

Analysis of organisms in Pap smears

The codes assigned to each organism were utilised in the newly
designed VanCCR. This registry was used to calculate the prevalence of the
organisms in the Pap smears. The mean values from the data were entered
into an online statistical software package to determine any significant
differences, where p<0.05 with a 95% CI. Using the z-test score (test
between two proportions), any significant difference between the numbers
of organisms in the two populations could be calculated (Starware/Stat
2005).
5.2.3

Limitations

In instances where the organism type was not clearly identified,
there were no other options for performing confirmation procedures. No
ancillary testing using extra material such as swabs was available during the
research. Candida species listed in all cervical reports, were reported as
‘suggestive of Candida albicans’, although this could not be confirmed by
cultures.
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In some instances, a Pap smear was difficult to report because of an
overgrowth of an organism. The recommendation is often a ‘treat and
repeat’ to eliminate the cell changes associated with the organism, however
this did not regularly occur and not many participants returned. Contacting
women for further testing or treatment was very difficult in this setting as
was documenting any treatment procedures. One of the Australian Aid
GYN/OBS had previously reported difficulties with STD medication
compliance from Ni-Vanuatu women (Dr Warren Brooks, [Vila Central
Hospital] pers. comm., 15 August, 2004). Misuse of prescription antibiotics
could also lead to resistant organisms developing in this country and should
be monitored closely.
5.2.4

Summary

Pap smear screening within a rural and urban population is a
relatively easy method for detecting a limited number of organisms.
Organisms of the female reproductive tract can influence complications of
infertility, premature and term deliveries, thus this information is relevant in
cervical health, including women’s sexual health in this developing country
(Sullivan et al 2003, Nwosu & Djieyep 2007).

5.3

Visual inspection with acetic acid as
alternative cervical screening technique
5.3.1

an

The VIA method

Testing the VIA method was discussed with the Australian Aid
GYN/OBS during the planning process. To maximise the VIA-Pap smear
comparison, Pap smears from both urban and rural sites would be included.
However, due to training and time constraints in Ambae, the project officer
from the WHO declined testing this alternative screening technique, thus
VIA was only performed on women presenting in the urban population.
This method required a 4% acetic acid solution to be swabbed onto
the cervix to allow for the visualization of any cellular abnormalities.
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Difficulties were encountered while trying to mail the acetic acid solution
from Australia to Vanuatu. As an alternative, the Australian aid GYN/OBS,
made a 4% acetic acid solution using materials from the Biochemistry
Department within Vila Central Hospital, Port Vila. An instruction sheet
(Appendix 2.2) was supplied to all health professionals involved, outlining
the correct Pap smear and VIA procedure. The patient request form also
outlined guidelines for the interpretation of the VIA examination (Appendix
2.3).
5.3.2

Analysis of visual inspection with acetic acid compared
to Pap smears results

Satisfactory Pap smears which had a VIA component were
statistically compared. The Pap smear was used as the reference point for
the VIA results and the following statistics were calculated; true positives,
true negatives, false positive, false negatives, sensitivities and specificities.
Refer to Appendix 6.1 and Appendix 6.2 for definitions and calculations for
specificity and sensitivity.
5.3.3

Limitations

Although the GYN/OBS at Vila Central Hospital agreed to trial the
VIA-Pap smear comparison, there were several limitations. The GYN/OBS
performing VIA had little to no prior training of specific VIA interpretation
before the commencement of this research.
Since there was no VIA performed in the rural population, the
sample number is small, and its statistical significance was difficult to
determine. The reference point for the VIA method was also a limitation.
According to the literature, the best reference point for VIA confirmation is
with colposcopy and/or histological biopsies.

Due to financial and

personnel limitations experienced in this research, Pap smears were used as
the reference point for this VIA-Pap smear comparison.
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5.3.4

Summary

The VIA method is a simple and cost-effective cervical screening
procedure that can provide a basic method of identifying cervical
abnormalities in developing countries. The test is relatively easy to perform
with limited materials. Immediate interpretation is available, however the
quality of interpretation is dependent on the experience of the assessor. By
using the Pap smear as a reference point, the accuracy of the VIA
interpretation could be measured, by calculating the sensitivity and
specificity of the test.

5.4

Women’s level of awareness and perception
5.4.1

Original survey construction

Approval for the survey was sought from two bodies: (1) The
Ethics and Human Research Committee’s at Charles Sturt University
(Bathurst Campus), New South Wales (Australia) under protocol number
2006/078; and (2) The Vanuatu Ministry of Health, Port Vila, Vanuatu. An
information sheet was developed to complement and explain the purpose of
the survey to interested participants (Appendix 7.1). The first aim of the
survey was to determine the current level of awareness in cervical health
within a population of urban and rural Ni-Vanuatu women. The second aim
of the survey was to assess the perceptions of Ni-Vanuatu women regarding
current healthcare services.
Surveys written in English and Bislama were offered to all
participants. Bislama is the main local language spoken and written in
Vanuatu, however there are dialects of traditional Bislama throughout
Vanuatu (Appendix 7.2-7.3).

The survey identified demographics and

awareness on several health issues in Ni-Vanuatu women. The demographic
component included questions regarding age, years of schooling and which
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language the women could speak and read. The level of awareness in areas
such as cancer, CC, and Pap smears was also assessed. The demographic
and awareness questions were assessed using multiple-choice responses
(closed-ended questions). The perceptions of Ni-Vanuatu women regarding
healthcare were evaluated using open-ended questions.
There were definite limitations on the cervical health survey
populations involved in this study. Similarly to the selection of the cervical
health population, the survey cohorts were also influenced by existing
relationships built during the pap smear research. Since the surveys were
primarily performed by myself, I had to travel to regions where Ni-Vanuatu
health professionals would assist in the recruiting process of both rural and
urban participants.

There were 3 clusters for the urban environment.

Surveys were performed at Vila Central Hospital due to my existing
relationships with the hospital physicians and director, however adding the
Mele village survey group and the Vanuatu Health Family Association
cohort, also added additional participants to this cluster. The rural cohorts
were from 2 clusters; 1 cluster from the Nguna Island and 1 from Tanna
Island.

It was important to achieve a balance between the rural and urban

populations to differentiate between clusters of women living in quite
different socio-economic lifestyles.
5.4.2

Interview process

Each survey was completed in approximately five minutes and was
primarily collected during the month of May 2006 by the principal
researcher (Nina Fotinatos). If language difficulties were experienced, the
interview would cease until it could be repeated with the aid of a healthcare
worker who spoke both fluent English and Bislama.
Surveys were performed in two urban and two rural environments.
The urban environments included the Women’s Health Clinic within Vila
Central Hospital in Port Vila and Mele village on Efate.

The rural
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environments included the Taloa-Nakie village and surrounding villages on
Nguna Island and at Lenakel Hospital, in Lenakel on Tanna Island.
5.4.3

Analysis of survey results

Responses collected from the closed-ended questions were entered
into an Access database. Each response was assigned a numerical code and
entered into the database. These codes were used to identify overall patterns
between the urban and rural populations. An online statistical programme
was used to calculate z-test scores (test between two proportions) between
comparison groups. Statistical significance was reached where p<0.05, with
a 95% CI (Starware/Stat 2005).
The open-ended questions were analysed using key-word content
phrase analysis and independently assessed by two researchers to determine
their appropriate category.

Where appropriate, comparisons were made

between the urban and rural populations to observe any significant
difference using z-test scores where p<0.05, with a 95% CI (Starware/Stat
2005).
5.4.4

Limitations

During the interview process, certain words in the English language
were not directly translatable into Bislama.

For example, the word

“cervical” does not have a direct translational Bislama word and therefore is
transcribed as follows: “MAOT BLONG BASKET BLONG PIKINNI”
which means the “mouth of the basket that holds the baby”. Where there
was an obvious language breakdown, a healthcare worker fluent in both
languages, would assist in clarifying a subject matter for either the
researcher or the participant.
5.4.5

Summary

The first aim of the survey was to collect current data that
demonstrated the level of awareness of cancer, CC and Pap smears in Ni79
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Vanuatu women. The second aim of the survey was to investigate the
perceptions of Ni-Vanuatu women regarding healthcare delivery. These
survey responses are critical in understanding what needs to be done to
address women’s health issues in Vanuatu. These responses allow for a
statistical comparison between urban and rural environments and
identification of the

specific needs within these study populations.

Women’s health in Vanuatu is likely to require future improvements,
however, scientific evidence is necessary to support any change in the
public health policy.
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6.1

Method
The primary aim of the Pap smear screening process was to

investigate the cervical abnormalities in a population of Ni-Vanuatu women.
A total of 907 Pap smears were assessed for cervical abnormalities. Sixtytwo percent of the Pap smears were collected from Efate (n=562) compared
to 38% from Ambae (n=345). Cervical cytology codes were assigned to the
Pap smears in accordance with NHMRC terminology (Appendix 4.1) and
the 2006 Cytology Coding Schedule (Appendix 4.2).

The VanCCR

database was used to analyse the following result categories; unsatisfactory,
negative for malignancy, possible and definite LSIL, inconclusive and HSIL
incorporating SCC (Appendix 5). Statistical significance was determined
using a z-test, where p<0.05 with a 95% CI (Starware/Stat 2005).

6.2

Results
6.2.1

Total population 1

The lifestyles, socio-economic status, and environmental influences
vary considerably between the two populations studied. These differences
influence the healthcare structure and services available in each
environment. This data is summarised in Table 7.1. There were significant
differences (p<0.05) in the proportions of pregnant participants between the
two populations. This was expected since the Efate collection site was
located at the Women’s Health Clinic incorporating antenatal care. There
was no significant difference (p>0.05) in formal education between the two
populations, however there were higher numbers of women with secondary
school attendance in Efate compared to Ambae.

1

The data and analysis pertaining to cervical abnormalities was also accepted

and published in a journal article as detailed below: Fotinatos et al 2007b. Estimates for
cervical abnormalities in Vanuatu. Aust New Zealand J Pub Health; 31(6):571-575.
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Table 6.1: Differences between the environments of
Efate and Ambae. This table describes the main
differences between the Efate (urban) and Ambae (rural).
Differences
Environmental
differences





Healthcare
facilities




Clinics where
smears were
taken
Pregnancy




Efate
Urban setting
Capital city: Port Vila
Business and
tourism centre




Ambae
Rural setting
Volcanic island
Transportation
between islands is
very difficult
One main hospital
Very limited access
to healthcare facilities

Two main hospitals
and few medical
centres
Easier access to
healthcare facilities
Visiting doctors from
developed countries
available for training
Central Vila Hospital
in Port Vila






Temporary collection
point by WHO

78.1%



<1%

The mean age of the total population was 35.8 years with a higher
mean in Ambae (40.8 years) compared to Efate (32.6 years). The mean age
of the two populations is linked to the collection site and the proportion of
young pregnant women presenting at Efate compared to the older
population presenting in Ambae. Graph 6.1 shows the age distribution of
the total sample population.
Graph 6.1: Age demographic of Pap smear
participants. This bar graph shows the percentage of
Pap smear participants in specific age groups.
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The average parity in the population was 3.3 children and there was
no significant difference (p>0.05) between the parity mean in Ambae (4.26)
and Efate (2.74). Similarly, there was no significant difference (p>0.05)
between any parity group and the number of dysplastic lesions detected,
however this may relate to the sample size in each parity group (Graph 6.2).
Graph 6.2: Percentage of participants with all forms
of dysplasia compared to the reported parity. This
graph demonstrates the relationship between dysplasia
and parity overall and as two populations.
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Table 6.2 summarises the cervical abnormality prevalence found in
the study.

A detailed analysis of these results is reported under the

corresponding squamous cell category heading.
Table 6.2 Estimates of cervical abnormalities in
Vanuatu. This table lists the prevalence of cervical
abnormalities overall and as two populations.
Squamous cell category
Unsatisfactory
Negative
Possible LSIL
LSIL
Possible HSIL
HSIL
SCC
Total

Ambae
n
(%)
41
(11.9)
290 (84.1)
0
7
(2.0)
6
(1.7)
1
(0.3)
0
345 (100)

Efate
n
(%)
21
(3.7)
504 (89.7)
0
19
(3.4)
1
(0.2)
16
(2.8)
1
(0.2)
562 (100)

Total
n
(%)
62
(6.8)
794 (87.5)
0
26
(2.9)
7
(0.8)
17
(1.9)
1
(0.1)
907 (100)
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Table 6.3: Cytological criteria and images of representative Pap smear
categories.
Pap smear category

Cytological
descriptions

criteria
plus

proportions
Negative








Large and flat cells either
cyanophilic or
eosinophilic staining
cytoplasm
Intermediate cells (blue
staining) have pale nuclei
with finely stippled
chromatin and smooth
contours
Eosinophilic cells (red)
have pyknotic nuclei with
smooth contours
Overall low nuclear to
cytoplasmic ratio (N:C)
87.5 % of cases were
negative which includes
the 19.6% of Pap smear
categorised as reactive
changes

Reactive






Mainly cohesive sheets
but also single cells
present
Smooth round to oval
nuclei twice the size of a
intermediate nucleus
Finely granular chromatin
with densely cyanophilic
staining
Sharp cell borders
Increased N:C ratio
compared to normal cells
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HPV








Criteria of a koilocytes
which is diagnostic of
HPV
Well defined nuclei with
optically clear perinuclear
halo’s
Nuclear hyperchromasia
and enlargement
Irregularities of nuclear
contours
Smudged chromatin
All LSIL Pap smears are
classified with +/- HPV
(2.9%)
Of the 2.0% HSIL reports,
half of these reported
HPV changes

Low Grade Epithelial Abnormality





Increased nuclear size 35 times the size of
intermediate cell nucleus
Nuclear hyperchromasia
and slight nuclear
membrane irregularities
Abundant cytoplasm, less
dense than reactive cells
but increased N:C ratio
2.9% of the total cases
were categorised as LSIL
with +/- HPV cases

High Grade Epithelial Abnormality









This presentation of HSIL
is composed of tightly
cohesive 3D cell clusters
showing small
hyperchromatic nuclei
with no apparent cell
borders.
This is often referred to
as a syncytial pattern.
At the edge of the cluster,
the coarse chromatin
pattern and intense
nuclear staining
(hyperchromasia) can be
seen.
2.4% of HSIL cases had
evidence of a co-existing
HPV infection (i.e., the
presence of koilocytes).
2.0% HSIL/SCC in the
total Pap smear
programme.
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Possible High Grade Squamous Intraepithelial
Lesion (Inconclusive)



This case is an example
where a small number of
cells showing
irregularities. These
include:

Unusual
nuclear
outline


High N:C ratio


Irregular
nuclear
clumping

Although suspicious, they
are insufficient to
diagnose a patient with a
definitive diagnosis.

These cells are atypical
cells of underdetermined
significance and can
create misinterpretation
errors.

0.8% of the total Pap
smears were
inconclusive.
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Unsatisfactory



Total unsatisfactory
pap smears (6.8%)



A: Insufficient
squamous cells (50%)



B: Excessive blood
obscuring cellular detail
(5.2%)



C: Excessive
inflammation obscuring
cellular detail (48.3%)



D: Poor fixation and
artificial nuclear
changes in normal cell
(15.5%)

A

B

C

D
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6.2.2

Unsatisfactory Pap smears

The unsatisfactory prevalence in the total population was 6.8%.
There were significantly more (p<0.05) unsatisfactory Pap smear results in
Ambae compared to Efate (Table 6.2).

Overall, insufficient cellular

material and marked inflammatory responses were the two main reasons for
reporting unsatisfactory Pap smears. As demonstrated in Ambae, a lack of
sampling experience is often related to insufficient sampling. The high
unsatisfactory rate in Ambae is probably a combination of the inexperience
of the nurses and the high prevalence of T. vaginalis and the associated
cellular inflammatory changes. In comparison, the hospital staff in Efate
had greater levels of experience and the Efate population had a lower
prevalence of T. vaginalis. Refer to Table 6.3 and 6.4.
Cell preservation and air-drying artefact were issues associated
with the natural climate in Vanuatu. Due to supply issues, a common
hairspray containing carbowax was temporarily substituted as an alternative
preserving agent but unfortunately led to poor preservation and
unsatisfactory results. This practice occurred for a short period of time and
did not adversely affect the study overall. The high level of unsatisfactory
smears may influence the subsequent pap smear categories, thus results need
to be interpreted with caution.

Table 6.4 Causes for unsatisfactory Pap smear
results. This table lists the four main reasons for an
unsatisfactory report. Few Pap smears had more than
one reason for being classified as unsatisfactory thus
may be listed more than once.
Unsatisfactory causes
Insufficient cells
Blood obscuring cells
Marked inflammatory response
Poor Fixation

Ambae
25
2
15
8

Efate
6
1
12
2

Total (%)
50
5.2
48.3
15.5

89

Chapter 6: Cervical abnormalities in Pap smears

Table 6.5 Numbers of Pap smears taken versus the
number of unsatisfactory smears.
Pap smear taker

Unsatisfactory
Pap smears taken (n)

Total (n)

Unsatisfactory rate (%)

3
14
27
15
2
1

20
110
233
284
81
169

15.0
12.7
11.6
5.3
2.5
0.6

Other
Nurse 1
Nurse 2
Doctor 1
Doctor 2
Doctor 3

6.2.3

Negative Pap smears

The negative Pap smear prevalence in the total population was
87.5%. There were significantly more (p<0.05) negative results in Efate
compared to Ambae (Table 6.2). This significant difference is directly
influenced by the unsatisfactory results of the two populations.

If the

unsatisfactory results were excluded from the analysis, there would be no
significant difference (p>0.05) in negative Pap smear prevalence between
the two populations.
There was a significant difference (p<0.05) between the numbers
of endocervical cells present in Ambae compared to Efate (Table 6.5).
Endocervical presence is important when assessing whether a Pap smear has
sampled the transformation zone and is a true representation of this area.
Although the Ambae population had more endocervical cells present in their
Pap smears, they had a higher unsatisfactory rate compared to Efate. This is
because satisfactory reports are based on the presence of squamous cells,
not endocervical cells.

Access to the endocervical cells can be more

difficult due to hormonal conditions in pregnancy. This may explain why
the Efate population had fewer Pap smears with endocervical cells (Table
7.5).
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Table 6.6 Endocervical estimates.
This table
demonstrates the endocervical status in Pap smears
taken overall and in the two populations.
Endocervical status
Not present
Present
Abnormal
Total

6.2.4

Ambae
n
90
255
0
345

Efate

(%)
(26.1)
(73.9)
(100)

n
237
325
0
562

Total

(%)
(42.2)
(57.8)
(100)

n
327
580
0
907

(%)
(36.1)
(63.9)
(100)

Low-grade squamous intraepithelial lesions

The LSIL and possible LSIL prevalence rates are described in
Table 6.2. The prevalence of LSIL in this study was 2.9%. There was no
significant difference between LSIL prevalence between the two groups.
The sample size of the two populations maybe a contributing factor for the
low LSIL prevalence detected in this study. LSIL is predominantly a young
woman’s disease (21-30 years) and the findings in Efate reflect this with the
younger mean age compared to Ambae (Graph 6.3).

Although HPV

infection was present in LSIL lesions, it was more commonly detected in
HSIL lesion as demonstrated in Table 6.6.
Graph 6.3: Numbers of LSIL and HSIL cases
compared to age groups. This bar graph demonstrates
the prevalence of LSIL and HSIL cases in each age
group.

14
12
10
n

8

LSIL
HSIL/
SCC

6
4
2
0
<20

21-30

31-40
Age

41-50

51-60

>60
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Table 6.7: HPV status among Pap smear participants.
This table represents HPV status in the total sample
group and in the two populations.
Category
LSIL
HSIL/CC
Inconclusive Pap Smear Reports

Study Prevalence
(%)
2.9
2.0
0.8

HPV/?HPV Code
n (%)
38.5*
61.1*
72*

Legend:

*: This report is based on HPV identifiable cellular changes
within the Pap smears, i.e. koilocytes
6.2.5

High-grade squamous intraepithelial lesions/Squamous
cell carcinoma

The total HSIL/SCC prevalence was 2.0% and is described in
Table 7.2.

There were significantly more (p<0.05) HSIL/SCC lesions in

Efate compared to Ambae.

Due to the natural progression of CC, the

majority of HSIL lesions were found in women between 31-40 years, as
demonstrated in Graph 7.3.
HPV prevalence also followed the trend exhibited in the HSIL
prevalence, as there were significantly more (p<0.05) cases of HPV in Efate
compared to Ambae (Table 7.6).
6.2.6

Visual Inspection with Acetic Acid
In this study, the VIA technique is compared to the Pap

smear which is the reference point in this study. VIA interpretation was
scored as follows: 1(normal), 2(atypical), 3(abnormal) and 4(cervical
cancer). A score of 3 or 4 was considered a positive VIA result. Definitions
and selected images relating to the descriptive terms of VIA interpretations
are included in Appendix 2.4.
Due to unforseen difficulties and unsatisfactory Pap smear results,
there were 439 VIA-Pap smear comparisons. Refer to Table 7.7. Pap
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smears and VIA negative concordance was found on 394 of the 409
negative Pap smears (96.3%). Pap smears and VIA positive concordance
was found on 7 of the 30 positive Pap smears (23.3%). There were 23 false
negative VIA interpretations, resulting in a sensitivity of 56.6%. There
were 15 false positive VIA interpretations, resulting in a specificity of
96.5%. Refer to Appendix 6.1 for details of the specificity and sensitivity
calculations.
Table 6.9 demonstrates that the majority of the VIA detected lesions
correlate with HSIL pap smear detected lesions. This means that late stage
precancerous lesions were detected and as a consequence, they could be
potentially harder to treat locally in a low-resource environment compared
to a LSIL. This maybe reflective of the VIA process used in this research,
thus should be interpreted with caution.
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Table 6.8: Individual category for VIA analysis

VIA
1
2
3
4
Total

n numbers
268
168
21
2
459

Unsatisfactory reports
Inconclusive reports
Total VIA reports available
Total VIA Negative (1+2)
Total VIA Positive (3+4)

=
=
=
=
=

Percentage (%)
61.2
38.4
4.8
0.5

20
1
459-21=438
416
22

Table 6.9: VIA-Pap smear correlation.
This table
demonstrates the relationship between VIA and Pap smears
and the overlap between the two techniques.

Pap smear Negative code) (Neg PS)
Pap smear Positive code (Pos PS)
Total

VIA Negative
394
22
416

VIA Positive
15
7
22

Total
409
29
438

Note 1:
Squamous cell code Positive includes LGEA and HGEA lesions

False positive
PS
False negatives
PS
True negatives
PS
True positive
PS

=

15 (VIA level 3 or 4 and Neg

=

22 (VIA level 1 or 2 and Pos

=

394 (VIA level 1 or 2 and Neg

=

7 (VIA level 3 or 4 and Pos

Note 2:
Therefore the sensitivity (probability of a positive test among patients with
disease) of VIA compared to Pap smear cytology is 24.1% and the
specificity (probability of a negative test among patients without disease)
compared with Pap smear cytology is 95.3%.
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Table 6.10: VIA-Pap smear cervical abnormality grade

VIA
LSIL
HSIL

6.3

1
0
6

2
1
6

3
0
5

4
0
2

Total
1
19

Discussion
6.3.1

Overall Pap smear cohorts

Three differences between the rural and urban populations may add
bias to this study. These are age (average age in Ambae was greater by 8
yrs), the number of pregnant participants (Efate >75% vs. Ambae <1%) and
the prevalence of the STD, Trichomonas vaginalis (Ambae significantly
higher than Efate). These three differences are possible co-factors in the
development of premalignant changes of the cervix which may ultimately
contribute to a false indicator of which population is more “at risk” of
developing cervical cancer. However, during the analysis process, the only
factor which may have influenced the number of cervical abnormalities was
pregnancy. The older population and those affected by Trichomonas
vaginalis did not show any “at risk factors” compared to the younger
population and the Trichomonas vaginalis free participants. In addition, the
prevalence of pregnant participants may also have influenced the quality of
smears since the SQJ is more difficult to sample. Ideally these factors would
be removed to both cohorts allowing a more reliable interpretation of the
results. Therefore the following interpretations must be cautiously made,
taking into account the differences raised between these cohorts.
Comparing these cohorts is still justifiable as the socioeconomic
differences between the cohorts are vastly different, yet within the same
political and essential cultural structure. Another advantage of comparing
these urban and rural cohorts are the individual clusters which also add
some variation within the cohorts which is indicative of a group of women
from either a rural or urban population.
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6.3.2

Unsatisfactory Pap smears

Unsatisfactory Pap smears are problematic as they produce no
valuable information to the participant and it is difficult to recollect a Pap
smear in this environment. Insufficient cellular material and cell changes
associated with T. vaginalis were the two main factors influencing the
unsatisfactory rate. These factors contributed to the 3-fold difference in
unsatisfactory smears between Ambae and Efate. It is well recognised in
the literature that the experience and specific training of a Pap smear
collector, influences the proportion of unsatisfactory results (Watkins &
Moran 2004, Carter 2005).

Unexpectedly, although 75% of the Efate

population were pregnant, the hormonal changes associated with pregnancy
and the difficulties obtaining satisfactory Pap smears from a pregnant
population, did not adversely affect the population of unsatisfactory smears.
6.3.3

Negative Pap smears

There appears to be a relationship between the results for the
negative squamous cell and unsatisfactory Pap smear categories.

The

negative squamous cell results between the two populations are significantly
different (p<0.05) due to the high levels of unsatisfactory results observed in
Ambae.

This study had significantly more (p<0.05) negative results

(87.5%) compared to the negative squamous cell prevalence (80.3%)
reported by Stewart (1996).

There were significantly more (p<0.05)

negative squamous cell results in the 2006 Victorian Cytology Cervical
Statistical Report compared to this study (VCCR 2006).
6.3.4

Low-grade squamous intraepithelial lesions

It is possible that the LSIL rate in this study was also influenced by
the unsatisfactory rate. This was due to the difficulties interpreting poorly
preserved Pap smears. One common complication of cervical screening in
developing countries is interpretation and assessing poorly preserved cells.
Where low-grade dysplasia is suggested but cannot be confirmed, a possible
LSIL code is appropriate. Degenerate changes in dysplastic cells can also
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present screening interpretation difficulties. If cells are too degenerate, the
smears they will be classified as unsatisfactory, thereby affecting the overall
LSIL prevalence.
The prevalence of LSIL lesions in this study was not significantly
different (p>0.05) compared to studies in Vanuatu (2.6%) (Stewart 1996).
However, this study had significantly more (p<0.05) LSIL lesions compared
to a study performed in Pakistan (Wasti et al 2004). In a Muslim society,
the cultural traditions including religious beliefs appear to reduce the
development of dysplasia compared to the religious and cultural traditions
of Ni-Vanuatu people. Factors such as sexual activity including age of first
sexual experience, age of marriage and number of partners in a marriage
influence the transmission of HPV, the strongest risk factor for the
development of cervical dysplasia. Cervical cancer risk factors including
poor hygiene practices and lifestyle choices may also influence the
prevalence of LSIL between these two studies.
6.3.5

High-grade squamous intraepithelial lesions/Squamous
cell carcinoma

This study had a significantly higher (p<0.05) HSIL/SCC
prevalence compared to Stewart (1996). Stewart (1996) had a very high
proportion of unsatisfactory results, which may have affected the estimated
HSIL prevalence.

It is possible that during the time between the two

studies, undetected LSIL might now be presenting as HSIL/SCC lesions.
Changes in the socio-economic structure and the prevalence of CC risk
factors between the current population and that in 1987 may also contribute
to differences seen in these studies (Stewart 1996).
The HSIL/SCC prevalence was significantly higher (p<0.05) in
Efate compared to the Ambae. This finding may be related to the high HPV
prevalence in Efate. Several social and cultural differences specific to each
environment may also contribute to the development of dysplasia. Although
the women in Ambae have more limited access to healthcare facilities and
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cervical screening opportunities, this study suggests that there are other
stronger co-factors contributing to the development of dysplasia. Social
differences including religious beliefs, cultural traditions and sexual
behaviour play an important role in the development of dysplasia.
In Nicaragua, a similar structured opportunistic study (n=2132) had
significantly higher HSIL (4.1%) and SCC prevalence (0.62%) compared to
this study (Howe et al 2005). A study performed in Congo (n=1528) also
had a higher HSIL prevalence of 5.3% compared to our study (SangwaLugoma et al 2006). Our results are comparable with a study performed in
Thailand (n=101,107), which had a HSIL and SCC prevalence rate of 2.4%
and 0.38% respectively (Wiwanitkit 2006). In a study performed in Brazil
(n=1044), the HSIL (0.67%) and SCC (0.09%) prevalence rate were
surprisingly lower than the findings from this study (Mauad et al 2002).
This study had a significantly higher prevalence (p<0.05) of
HSIL/SCC compared to the VCCR (VCCR 2006). This was an expected
finding as Vanuatu lacks any current screening programme, compared to the
NCSP available in Victoria.

Abnormalities are not regularly detected,

treated, and eliminated from the population. Vanuatu has limited human
and financial resources making it currently impossible to sustain a
conventional screening programme such as than in Victoria.
Specificity and sensitivity of HSIL results in the Pap smears
collected could not be determined because of the lack of histological
correlation. The collection sites were not equipped to take cervical biopsies
and there are no facilities to test, analyse, and report the findings. This is a
major limitation in the confirmation of cervical abnormalities in this sample
population.
6.3.6

Evaluation of VIA

The Pap smear was considered the reference point for the VIA
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result, thus sensitivities and specificities were determined using these results
(Appendix 6.1 & Appendix 6.2). The VIA sensitivity result for this study
was 24.1% which was lower than the sensitivity range of 55.5-96.7% as
determined from a cohort of studies summarised in Table 3.1. The VIA
sensitivity result for this study was 56.6% and is within the sensitivity range
55.5-96.7% determined from a cohort of studies summarised in Table 3.1.
This is a measure of how accurate the VIA interpretation was during the
testing procedure. The VIA specificity result for this study was 96.6% and
higher than the specificity range 30.4-88.6% determined from a cohort of
studies summarised in Table 3.1. This is a measure of how specific (grading
the type of lesion) each VIA interpretation was when compared against the
Pap smear result. Hence, this test had a very high specificity, but lacked the
sensitivity required to detect many cervical abnormalities due to many false
negative interpretations.
There were numerous difficulties in performing the VIA technique
within this study. Since the Pap smear takers in Ambae did not perform the
test, the sample size was smaller than initially expected. The Pap smear
takers in Efate also expressed a lack of confidence in their equipment,
potentially impacting on the VIA-Pap smear comparison.

6.4

Summary
HPV prevalence appears to be linked to the development of LSIL

and HSIL/SCC lesions, especially in Efate. Improving the training for some
of the Pap smear takers may reduce the prevalence of unsatisfactory Pap
smears. Treating women with a heavy inflammatory exudate would ideally
reduce the prevalence of unsatisfactory smears. However recalling women
for repeat Pap smears in Vanuatu is not currently realistic.
Pregnancy, parity, and differences in levels of education were
shown to have a minimal effect in the development of dysplasia in this
study. Lifestyle choices, sexual behaviour and socio-economic structure
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appear to be stronger co-factors to the development of dysplasia in this
study. The age of participants in Ambae and Efate was also associated with
the grade of dysplasia occurring in either population.
Although the VIA technique had an excellent specificity compared
to Pap smears, the sensitivity was low. Further investigations into training
and interpretation are required to improve the sensitivity of this test as an
alternative cervical screening technique in Vanuatu.
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7.1

Method
There were a total of 907 Pap smears assessed for flora in this

study; 345 in Ambae and 562 in Efate. Flora codes were assigned to each
Pap smear during the cervical screening process. The VanCCR was used to
analyse the flora codes in each individual environment and overall. Flora
codes were assigned to Pap smears in the following categories; (1) Normal
flora, (2) bacterial vaginosis, (3) Candida species, (4) T. vaginalis and (5)
other, such as Actinomyces species. Statistical significance was determined
using the z-test, where p<0.05 with a 95% CI (Starware/Stat 2005).

7.2

Results
7.2.1

Pap smear presentation

Four main organisms were identified during the cervical screening
process. Most organisms were associated with distinct Pap smear patterns
as detailed in Table 6.1.

Pap smear patterns can greatly assist in the

detection of organisms.

Some Pap smears contained more than one

organism, therefore counted twice.
Table 7.1: Pap smear patterns associated with the
four main organisms
Organism
Normal flora (non
pregnant)
Normal flora (pregnant
and at certain cyclic
stages)

Cell changes
No changes

Background changes
Clean background

Bare nuclei surrounded
by blue bacilli

Cytolytic fragments with
possible glycogen
deposits

Bacterial vaginosis

Squamous cells covered
with blue cocci

Absence of normal flora

Candida species

Perinuclear halos,
eosinophilic changes,
squamous cell clumping

Non-nucleated keratotic
material with fungal
spores

Trichomonas vaginalis

Reactive and degenerate
changes

Marked inflammatory
exudate and “cannon
balling” effect
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Photographs of the four main organisms within a Pap smear can be seen in
Figure 6.1.
Normal flora appeared in Pap smears as blue bacilli corresponding to
lactobacilli. When a woman is pregnant or is in the luteal phase of her
menstrual cycle, these organisms are attracted to glycogen-rich cells. This
attachment generally results in cytolysis and is obvious by the cytoplasmic
fragments and bare nuclei in the background of a Pap smear. Many of the
Pap smears in this study presented with this organism including the cytolytic
background changes.
Characteristic cell changes associated with Candida species were
commonly seen in the squamous cells. These organisms cause cytoplasmic
eosinophilia, cellular clumping, and a higher proportion of mature cell
types. Fungal hyphae and spores were commonly seen in the Pap smear
background. Perinuclear halo’s around the nuclei are common and increase
with the severity of the infection.
T. vaginalis presented both singly and in nests as blue-grey pearshaped protozoans with bright red granules. Flagellar structures were not
identified in the Pap smear preparations, however this is not uncommon
(Nwosu & Djieyep 2007). The majority of Pap smears infected with this
protozoan had a moderate to marked inflammatory response and a
proteinaceous blue-grey background wash.
Almost all Pap smears infected with Gardnerella vaginalis end up
causing the condition Bacterial Vaginosis. The normal flora imbalance,
permits potential pathogens to overgrow and can cause vulvu-vaginatis in
60% of women. These organisms do not necessarily elicit an infection
however can cause a fish odour, pain and intense itchiness. They can often
be a mixture of organisms which rapidly grow in the acidic conditions of the
cervix.

On rare occasions Actinomyces species were identified in the Pap
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smears. This organism was almost always associated with an Intra Uterine
Contraceptive Device.
Figure 7.1: Photographs of the four main organisms
detected in the study population.

A

C

B

D

Legend:
A Normal flora:
structures
B Bacterial vaginosis:
C T. vaginalis:

D Candida species:

The arrow is pointing to the bacilli
The arrow is pointing to a ‘clue cell’
The arrow is pointing to a single T.
vaginalis organism with the elliptical
nucleus and the scattered red
granules
The arrow is pointing to pink staining
hyphae and spores
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7.2.2
Organism prevalence
The prevalence of the four main organisms found in the Pap
smears, is shown in Graph 6.1.
Graph 7.1: Prevalence of organisms found in the Pap
smears. This bar graph shows the prevalence of the
various organisms in Pap smears collected in Efate,
Ambae and overall.
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7.2.2.1

Normal flora, bacterial vaginosis and others

Normal flora was the most prevalent organism detected in the Pap
smears (51.9%). Only 9% of the total Pap smears were detected with either
bacterial vaginosis (8%) or other organisms (1%). There was no significant
difference (p>0.05) between the two populations in the prevalence of the
following organisms: Normal flora, bacterial vaginosis and other organisms.
7.2.2.2

Candida species

The prevalence of Candida species in the total population was
17.5%, which represents 19.8% from Efate and 13.9% from Ambae. There
were significantly more (p<0.05) Pap smears detected with Candida species
in Efate compared to Ambae.
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7.2.2.3

Trichomonas vaginalis

The prevalence of T. vaginalis in the total population was 25.2%,
which represents 14.2% from Efate and 43.2% from Ambae. There were
significantly more
(p<0.05) Pap smears detected with T. vaginalis in Ambae compared to
Efate. Due to the marked difference between the two populations, factors
such as age and pregnancy were further investigated.
7.2.2.4

Age and Trichomonas vaginalis

A relationship between age, environment, and the prevalence of T.
vaginalis was further investigated and presented in Graph 6.2. The total
population was divided into 10year age groups, to clearly identify any agespecific prevalence trends. The population in Efate (51.3%) and Ambae
(39.6%) had a peak prevalence age group of 30-39 years. The mean age for
the population in Ambae (40.8 years) and Efate (32.6 years, differed by
almost 8 years, thus it was not surprising that the second most likely
affected age group varied. The 20-29 year age group had the second highest
prevalence in Efate, compared to the 40-49 year age group in Ambae.
Graph 6.2: Prevalence of T. vaginalis affected women
in Ambae and Efate. This bar graph shows the
prevalence of T. vaginalis into specific age groups and
Efate and Ambae.
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7.2.2.5

Pregnancy and Trichomonas vaginalis

A relationship between pregnancy, environment, and the
prevalence of T. vaginalis was further investigated and presented in Table
6.2. Almost all of the Efate population were pregnant compared to the
population in Ambae.

This occurred because of the location of the Efate

collection site (Women’s Health Clinic incorporating Ante-natal Care).
However, the prevalence of T. vaginalis found in the pregnant population in
Efate (15.9%) is significantly higher (p<0.05) compared to the non-pregnant
population in Efate (8.1%).
Table 7.2: Association between T. vaginalis
prevalence and pregnancy. This table shows the
association between T.vaginalis prevalence and
pregnancy in the total population and in Ambae and
Efate.
Pregnancy status
Pregnant
Non-pregnant
Pregnant with T. vaginalis
Non-pregnant with T. vaginalis
Total T. vaginalis
Total Smears

7.2.2.6

Ambae (%)
1
(0.3)
342 (99.7)
0
149 (43.2)
149 (43.2)
343 (100)

Efate (%)
439 (78.3)
123 (21.9)
70 (15.9)
10
(8.1)
80 (14.2)
562 (100)

Actinomyces

Other organisms detected during the Pap smear screening process
included Actinomyces species. This fungus is often associated with long
term, foreign-body residence within the uterus or vagina, particularly
intrauterine contraceptive devices (Geisinger et al 2004). Tiny clusters of
filamentous organisms staining pink can often mask true HPV infections
and increase the inflammatory response within the Pap smear. Refer to
Figure 7.2.
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Figure 7.2: Actinomyces spp. within a Pap Smear

7.3

Discussion
7.3.1

Normal flora, bacterial vaginosis and other organisms

The prevalence of normal flora, bacterial vaginosis and other
organisms such as Actinomyces, were consistent with findings from Stewart
(1996), who sampled a similar population of Ni-Vanuatu women. The time
frame between the two studies is over 10 years, however the Pap smear
method in both produced similar findings.
7.3.2

Candida species

Hormone related changes associated with pregnancy,
nancy, favour the
growth of Candida species in women who might otherwise be negative.
Many Pap smears presenting with Candida species had glycogen-rich
squamous cells, which are commonly associated with pregnancy (Carter
2005, Crum & Lee 2006).

Pregnancy hormones also alter the pH

environment of the cervix, providing optimal growing conditions this
fungus (Fang et al 2007, Oliveira et al 2007). Due to the high pregnancy
rate in the Efate population, it is not surprising that there were significantly
more Candida infections in Efate compared to Ambae.
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7.3.3

Trichomonas vaginalis 1

The prevalence of T. vaginalis is potentially affected by the
average socio-economic position of each population. Women in Ambae and
other rural environments have poor access to healthcare services and
awareness programs regarding prevention and treatment of T. vaginalis.
Women in rural environments are ignorant of the risk factors associated
with contracting this STD and are unaware of the potential treatment options
available (Ryu & Min 2006, Oliveira et al 2007). The prevalence of T.
vaginalis in Efate (14.2%) was not significantly different (p>0.05) to the
prevalence reported by Stewart (1996) (17.0%) who performed their
sampling from the same location. In comparison to the difficulties seen in
Ambae, the women in Efate have greater access to healthcare facilities and
awareness programmes. Professionals with knowledge of STD risk factors,
prevention, and treatment options staff healthcare services. Antibiotics for
T. vaginalis treatments are now widely available in Port Vila including Vila
Central Hospital and thus may be responsible for the slight difference in
prevalence between this study and that reported by Stewart (1996).
7.3.4

Age and Trichomonas vaginalis

The prevalence of T. vaginalis was also influenced by the mean age
difference between the two populations. T. vaginalis was originally thought
to primarily affect women under 25 years of age however recent research
suggests that older women are now presenting with higher prevalence rates
(Garland 2001, Chalamilla et al 2006). At the conclusion of the research,
Dr Warren Brooks, informed the researchers that first-time expectant
mothers <25 years of age who presented at the Women’s Health Clinic in
Efate had the option of using a free supply of antibiotics for the treatment of

1

The data and analysis pertaining to T. vaginalis was accepted and published in

a journal article as detailed below: Fotinatos et al 2007a.

Trichomonas vaginalis in

Vanuatu. Aust. J. Rural Health; 15:23-27.
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T. vaginalis.

This could also be a factor in difference in T. vaginalis

prevalence between Efate and Ambae.
Older women in rural environments are less likely to seek medical
advice for new or existing health problems, thus trichomoniasis may remain
undiagnosed and passed to partners. Women in rural communities often
have difficulties complying with recommended treatment regimes. Many
rural women still use traditional medicine, widely accessible in their
environment, compared to modern medicine (Pers. Comm.

Dr Basil

Leodoro, May 2006).
7.3.5

Pregnancy and Trichomonas vaginalis

The pregnant population had significantly (p<0.05) more infections
compared to the non-pregnant population within Efate.

Differences

between these two groups such as sexual activity and the use of barrier
protection methods, may influence the findings, however these factors are
difficult to determine. Numerous studies indicate that during pregnancy,
trichomoniasis can lead to premature rupture of the membranes, premature
labour, and other associated problems (Okun, Gronau & Hannah 2005,
Garcia et al 2007, Chalamilla et al 2006). Therefore, it is important to study
pregnant women who are infected with this STD.
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Chapter 8: Health survey analysis

8.1

Methods
Basic demographics and new information regarding awareness of

cervical health related areas, is reported in this Ni-Vanuatu health survey.
The health areas raised include cancer, CC, Pap smears and perceptions of
healthcare services within Vanuatu.

8.2

Results
8.2.1

General

There were a total of 422 English and Bislama surveys completed.
Five Bislama written responses were translated into English with the
assistance of a healthcare worker in Vanuatu. Approximately 40.8% of
participants were 21-30 years of age and 25.6% were 31-40 years of age.
Almost two-thirds of the surveys were collected from the urban
environment [Vila Central Hospital = 196 (46.4%), Mele village = 102
(24.1%)] compared to the rural environment [Taloa-Nakie village = 84
(19.9%), Lenakel Hospital = 40 (9.5%)].
8.2.2

Employment

The proportions of the types of employment across the population
were comparable. The majority of the gainfully employed participants lived
in the urban environment. The majority of self-employed participants lived
in the rural environment. Refer to Table 8.1.
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Table 8.1: Types of work performed within the total,
urban, and rural population. This table shows the
sample number and percentage of participants who were
unemployed, self-employed or employed.
Work
Unemployed 1
Self-employed
Employed 3

Total
n
132
129
161

2

(%)
(31.3)
(30.6)
(38.2)

Urban
n
(%)
102 (34.2)
57
(19.1)
139 (46.6)

Rural
n
(%)
30 (24.2)
72 (58.1)
22 (17.7)

Legend:
1: This refers to participants who do not work.
2: This refers to market gardeners who provide village
supplies and can sell produce at the local markets.
3: This refers to participants gainfully employed by other
establishments.

8.2.3

Literacy

Over 90% of the population could speak and read Bislama,
compared to 64% who could speak and read English. Only 23% of the total
population spoke and read French, which was more common in the urban
rather than rural environment. See Graph 8.1a-8.1b.
Graph 8.1a: Percentage of languages spoken within
the total, urban, and rural population.
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Graph 8.1b: Percentage of languages read within the
total, urban, and rural population.
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8.2.4

Education demographics

The majority of women surveyed had between 4 and 9 years of
schooling. Significantly more (p<0.05) urban participants had 10+ years of
schooling compared to the rural participants. Refer to Graph 8.2
Graph 8.2: Years of education in the total, urban, and
rural population.
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8.2.5

Age and levels of awareness: cancer and cervical
cancer

Awareness of cancer in the population was 69.9%. The level of
awareness of cancer in the urban population (81.2%) was significantly more
(p<0.05) compared to the rural population (41.9%). Awareness of cancer in
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the urban population peaked in the 41-50 year olds and remained relatively
constant, compared to the rural peak at 31-40, which then demonstrated a
20% drop to the older age groups. Refer to Graph 8.3a.
Of the women with awareness of cancer, over half (58.5%) had
also awareness of CC, accounting for 40.7% of the total population.
Significantly more (p<0.05) urban women had awareness of CC compared
to the rural women. Awareness of CC generally increased with age, but to a
lesser extent in the rural environment. Refer to Graph 8.3b.
Graph 8.3a: Age-adjusted groups showing the
percentage of awareness of cancer in the total,
urban, and rural population.
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Graph 8.3b: Age-adjusted groups showing the
percentage of awareness of cervical cancer in the
total, urban, and rural population.
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8.2.6

Awareness of specific cancer types

The most common cancer types reported by participants were
female related cancers of the breast (76.5%), cervix (20.1%) and uterus
(17.3%). Refer to Graph 8.4.
Graph 8.4: Most common cancer types reported by
the total population.
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8.2.7

Education and level of awareness: cancer and cervical
cancer

Overall, there was a significant difference (p<0.05) in cancer
awareness in women with 4 to 9 years of education compared to 10+ years
of education. There was also a significant difference (p<0.05) between
urban and rural participants with 4-9 years of education, in awareness of
cancer and CC. Refer to Graph 8.5a and 8.5b.
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Graph 8.5a: The percentage of years of education
compared to awareness of cancer within the total,
urban, and rural population.
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Graph 8.5b: The percentage of years of education
compared to awareness of cervical cancer within the
total, urban, and rural population.
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Education and Pap smear awareness

Pap smear awareness was low in the population (16.8%). Only
8.1% of the population had ever had a Pap smear taken. More Pap smears
had been taken from the urban participants (20.8%) compared to the rural
participants (7.3%). Nurses, doctors, and village health workers were the
main sources of information regarding Pap smears. Doctors (62.5%) were
the main information providers on Pap smears in the rural population,
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compared to the nurses (53.4%) in the urban population. Nurses continue to
be more accessible than doctors in healthcare centres and clinics in Port
Vila, whereas doctors are mainly located in central hospitals.
There was no significant relationship (p>0.05) between years of
education and Pap smear awareness in either population; urban (20.8%) and
rural (7.3%).

Education may influence some health awareness issues,

however the majority of Ni-Vanuatu women were unaware of the use of the
Pap smear in preventing CC. Refer to Graph 8.6.

118

Chapter 8: Health survey analysis

Graph 8.6: The percentage of years of education
compared to awareness of Pap smears within the
total, urban, and rural population.
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Information options for women

Nurses, doctors, and village health workers were the three most
important healthcare information providers reported by the women. Due to
the lack of doctors and nurses in the rural environment, there was a heavy
reliance on the village health worker for information and basic medical aid.
Therefore it is not surprising that reliance on the village health worker in the
rural population (40.3%) is significantly higher (p<0.05) compared to the
urban population (15.4%). Refer to Graph 8.7a.
Graph 8.7a: Information options for participants
regarding women’s health issues.
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8.2.10

Major limitations faced by women

Embarrassment (36.7%), lack of awareness (23.7%), and lack of
education (22.0%) are the three most reported major limitations in accessing
women’s health information. Embarrassment is an ongoing issue within the
traditional cultures of this society. The lack of services provided by the
government is reflected by the lack of education and awareness in the
participants.

Improvements in education, medical training for existing

healthcare workers and media awareness campaigns may assist in improving
these limitations. Refer to Graph 8.7b.
Graph 8.7b: Major limitations faced by participants
when investigating women’s health issues.
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8.3

Discussion
8.3.1

General

The majority of women for this research were 21-30 years of age.
These results are consistent with the age demographics released by the NSO
(NSO 2007) where 60% of the Ni-Vanuatu population are <25 years of age.
Family planning media at the Women’s Health Clinic encourages women to
limit families to 2-3 children, complete child bearing by the age of 30 and
allow 2-3 years between each birth. Therefore, women presenting for first
and second pregnancies at the Women’s Health Clinic, would be expected
to be between 20 and 30 years of age. Since the Women’s Health Clinic
including antenatal care serviced the majority of participants, pregnancy
was undeniably a factor in the overall age demographics.
8.3.2

Employment

Distinct patterns between location and the type of employment
emerged from the survey. The majority of self-employed women, were
subsistence farmers, and were located in the rural environment providing for
the village people and market stalls. The majority of gainfully employed
women were located in the urban environment and worked in construction,
tourism, and associated businesses. These findings are also consistent with
Vanuatu statistics (NSO 2007). When combining the unemployed and selfemployed categories, there was no marked difference between the national
unemployment rate (78.2%) and that reported by this study (61.9%) (NSO
2007).
8.3.3

Literacy

Although there were many dialects and traditional languages
previously used in Vanuatu, traditional Bislama was the most commonly
spoken and read language among the women surveyed. UNICEF statistics
have reported that the Vanuatu population has an adult literacy rate of 74%
(UNICEF 2007). As demonstrated in Graph 8.1a-8.1b, the overall literacy
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rate for the women surveyed in this study is higher than the UNICEF
reported statistic.
Comparable numbers of women surveyed could speak both
Bislama and English in both populations. Bislama was more commonly
read in the rural environment compared to the urban environment. This is
probably related to the rural lifestyle and contact with village locals.
However, there was almost the same proportion of women from each
environment who could read English, which was surprising due the differing
schooling opportunities in each environment.

Any future educational

material should be printed primarily in Bislama followed by English to
maximise the target audience. Refer to Graph 8.1a and 8.1b. French was
more commonly spoken in the urban environment compared to the rural
environment.

This is possibly related to the past history of French

colonisation in Port Vila and also relates to the current population living in
each environment.
8.3.4

Education demographics

In 2007, the NSO in Vanuatu reported that there were 38,478
students enrolled in primary school and 10,793 students enrolled in
secondary school (NSO 2007).

Since 60% of this relatively young

population (pop. 223,000 in 2006) is <25years of age, enrolment rates are
considered low compared to other developing countries (DFAT 2007a).
Having between 4 and 9 years of schooling suggests that primary school
was completed, but not secondary school. This is more obvious in the rural
environment, where the majority of women do not have access to the
secondary and tertiary facilities available in Port Vila. As expected, there
were significantly more (p<0.05) urban women with secondary and tertiary
education compared to rural women. Many urban women reported having
relocated from a rural environment to continue further secondary education.
This was observed at Taloa-Nakie village on Nguna Island (Ms Susan Peter
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2006, pers. comm., 14 May). Refer to Graph 8.2.
8.3.5

Age and levels of awareness: cancer and cervical
cancer

Age was a considerable factor when assessing cancer awareness
levels between women of different populations.

Women in the urban

environment had significantly more (p<0.05) cancer awareness compared to
rural women. Level of awareness of women in their 20’s and 30’s may be
related to healthcare contact through antenatal check-ups. However women
in their 40’s and 50’s may have increased their level of awareness by the
social relationships with older cancer sufferers. The nature of the village
lifestyle also limits healthcare access for women in rural environments,
especially older women.
The results found no significant relationship (p>0.05) between age
and CC awareness. Although, there was a significant difference (p<0.05) in
the CC awareness levels between the two populations, increasing age did
not appear to be a factor. Only 40% of the population were actually aware
of CC and few of these women could describe the cancer in detail. There is
therefore a greater chance of raising awareness of CC in younger women
compared to older women. The sample number was small and may not be
representative, and should be assessed with caution. Refer to Graph 8.3a8.3b.
8.3.6

Awareness of specific cancer types

Cancers of the breast and female genital tract were most commonly
reported in the survey. In this culturally sensitive society it appears that
females discuss female related cancers more readily compared to male
related cancers.

As in many other Pacific Island nations, cultural

sensitivities in Vanuatu restrict open discussion of many female and male
related cancers. Refer to Graph 8.4.
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8.3.7

Education and level of awareness: cancer and cervical
cancer

A relationship between increasing years of education and
increasing levels of awareness of cancer and CC was found in both
populations. Education played a much greater role in cancer awareness
(86%) in general compared to CC awareness (53.7%). This demonstrates
that the type of education required to raise awareness of CC needs to be
specific and targeted for women’s health.

The lifestyle differences

experienced by rural and urban women also influence the priority of
education. Refer to Graph 8.5a-8.5b.
8.3.8

Education and Pap smear awareness

Although the Pap smear is currently offered in a limited capacity in
Port Vila health centres, it is not commonly discussed within Ni-Vanuatu
society. Women with high levels of education (10+ years) had greater
levels of awareness compared to women with lower levels of education.
However, the level of Pap smear awareness compared to cancer and CC
awareness is relatively low as is demonstrated by the study findings.
Women with 10+ years of education may also be increasing their Pap smear
awareness through contact with other educated women. Refer to Graph 8.6.
8.3.9

Information options for women

Doctors are under extreme pressure to perform with limited
financial and personnel resources. The doctor shortage in Vanuatu is also a
factor in the heavy reliance of nurses in both urban and rural environments.
Participants suggest that more employed nurses were required in Vanuatu to
deal with female related health enquires.
The village health worker is heavily relied on in rural areas of
Vanuatu. The lifestyle and facilities available to village health workers
enable them to integrate into village life and perform many functions
including medical advisor and pharmacist. These healthcare professionals
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visit village members in their homes and check on existing aliments, and are
often informed by word of mouth of other community members requiring
assistance.
8.3.10

Major limitations faced by women

The nature of the Vanuatu culture plays a significant role in the
difficulties experienced by Ni-Vanuatu women regarding health issues.
This Melanesian culture, similarly too many other Pacific Island cultures,
has many male dominated traditions. Women have struggled to overcome
issues of embarrassment, lack of awareness and lack of education for many
years. As society progresses, women will play a greater role within the
working community. Major limitations such as embarrassment and anxiety
can be addressed with specifically designed long-term programmes. The
role of women within the community can be improved with the use of
general and specific education and media campaigns.

Women can be

empowered through government programmes to reach all levels of society
to ultimately improve their wellbeing.
Government funding for education and healthcare services is
scarce. The control of infectious diseases and provision of basic sanitation
to all citizens is currently a higher priority than women’s health related
education for Ni-Vanuatu women. Refer to Graph 8.7b.
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9.1

Why research cervical health?
9.1.1

Responding to the aims

The four aims of this study revolve around cervical healthcare and
its importance in Vanuatu.

The primary aim was to investigate the

prevalence of cervical abnormalities in a population of Ni-Vanuatu women.
A total of 907 Pap smears were assessed from an urban and rural population
during a 4-year period.

Whilst performing this Pap smear screening

process, the coincidental second aim of investigating the prevalence and
relevance of infective agents, was identified. Intact organisms or cellular
changes caused by the infective agents were noted in the Pap smears. The
third aim of the study concentrated on assessing the suitability of VIA as an
alternative cervical screening technique in this developing country.
Participants in the urban environment had a VIA swab applied to the cervix
after the Pap smear was collected. Abnormal cellular protein presence was
associated with abnormal cervical epithelium that would be detected by
VIA. The fourth aim of the study was a qualitative survey to complement
the new findings and investigate the levels of awareness and perceptions of
Ni-Vanuatu women regarding CC and general healthcare. The researchers
aimed to merge the new findings from the first three aims with those of the
fourth to provide useful information to the Ministry of Health in Vanuatu
and so improve cervical healthcare for Ni-Vanuatu women.
The incidence and prevalence of cervical abnormalities and
infective agents in developing countries are well documented. Despite this,
cervical health has not been well documented in Vanuatu, possibly due to
competing health needs and limited resources. Vanuatu needs direction in
future screening programmes and in assessing levels of awareness and
perception regarding healthcare.

Overall, this study addressed these

previously undocumented areas in the literature, linking cervical
abnormalities, cervical infections, and healthcare awareness in Vanuatu.
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9.1.2

Overall strengths and weaknesses

The overall strengths of this research is that it is one of the first
specific research studies that looks into prevalence and difficulties
surrounding cervical health within Vanuatu, a low-resource country only 2
hours flight form Brisbane. This country has no national comprehensive
cervical screening programme and has no means of detecting, treating or
reducing the mortality incidence of this preventable disease.

Cervical

screening programmes have been the mainstay of prevention for cervical
cancer and can affect the DALY. This study examines rural and urban
populations and how socio-economic conditions including lifestyles and
health and education facilities, maybe related to the prevalence of
precancerous and cancerous lesions.

The prevalence of cervical

abnormalities, demonstrates that there is a problem particularly in the urban
environment compared to the rural environment. This new information is
being used for the planning purposes with the Ministry of Health in Vanuatu
and new researchers which have moved into the cervical health research in
Vanuatu, either in conventional or alternative techniques such as VIA or
HPV DNA testing.
Although it was not an initial intention of the study to develop a
position on STDs, the prevalence of Trichomonas vaginalis (T. vaginalis)
especially in the rural environment introduced a new element to the
research. This information is important to the WHO representative in
Vanuatu, investigating the severity of STD’s contributing to pelvic
inflammatory disease and other associated women’s health issues.
However, it must also be remembered that the flora was determined using
the Pap smear and not a specific microbiological test as often performed in
other studies.
The women’s health survey also shed new information regarding
the important role of the village health worker and the nurse. This is
indicative of the cultural and social structure of the Ni-Vanuatu people and
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the trust given to these individuals by chiefs and other elder members of the
village.

This also highlights the importance of educating and training

appropriate people in society to maximise the correct message reaching
individuals without access to education.
There are 2 main weaknesses of this research. The first is the
inherent differences among the cervical screening clusters in both the rural
and urban environments. This meant that the results were difficult to
interpret and extrapolate for the entire Vanuatu population.

The two

populations were not age matched and there were significant differences in
the number of pregnant participants and those affected by STD which may
also have influenced the cervical cancer screening categories assigned to the
pap smears. These differences could not be avoided with the populations
that I had access to.
The second weakness was the development and execution of the
VIA component of the research. More VIA training using newly available
CD-ROM facilities for low-resource environments would have been helpful
as would immediate treatment and confirmation tests options for the women
undergoing this screening programme. The general lack of follow-up and
treatment for the women with cytologically confirmed precancerous or
cancerous lesion is a major limitation and re-contacting women was
virtually impossible due to the Vanuatu infrastructure in communications.

9.2

Most valuable findings and their relevance
9.2.1

Prevalence of cervical cancer

There are many factors that influence the prevalence of cervical
abnormalities within a population. According to the WHO, there are five
levels of CC incidence rates (WHO 2008).

The lowest CC incidence

(<8.0/100,000) is found in developed countries with sophisticated cervical
screening programmes such as those demonstrated in Australia and England
(VCCR 2006, WHO 2008).

The second level of CC incidence (8129

Chapter 9: Final Discussions

14.9/100,000) is found in developed countries such as New Zealand, the
United States, and Russia (SEER 2007, WHO 2008). The third level of CC
incidence (15.0-29.9/100,000) is found in developing countries such as
Brazil, Nigeria, and Indonesia (Mauad et al 2002, Adewole et al 2005,
WHO 2008). The fourth level of CC incidence (30.0-44.9/100,000) is found
in developing countries such as Papua New Guinea and Paraguay. The
highest CC incidence (>45/100,000) is found in developing countries such
as India and Mongolia (Misra et al 2006, WHO 2008).
Between 1980-1985 a WHO survey found that the CC accounted
for 26% of all female related cancer deaths in Vanuatu (Stewart 1996). The
mortality incidence was estimated at 5-7/100,000 and CC was the most
common female related cancer in this developing country (Stewart 1996). If
this mortality incidence rate and the WHO projected incidence rate of 814.9/100,000 is applicable, the data suggest that of those diagnosed with CC
in Vanuatu, and the majority would die from the disease (WHO 2008). The
literature strongly suggests that CC mortality incidence rates are influenced
at the disease stage of diagnosis and the provision of treatment options
(Ansink 2007). Research into the Vanuatu healthcare system including CC
prevalence is required to accurately determine the burden of this disease in
this population.
The high level of unsatisfactory smears may influence the
subsequent pap smear categories, thus results need to be interpreted with
caution. The LSIL prevalence of 2.9% was slightly lower compared to the
research performed in Vanuatu (3.4%) between 1987-1989 by Stewart
(1996). A similar trend within the population over a long period of time
was observed. As expected, the LGEA prevalence rate is lower than that
compared to studies performed in South Africa (9.2%) and India (5.6%),
which are in the highest CC incidence rate level (Gaym et al 2007, Gupta et
al 2007). Surprisingly, the LSIL prevalence from the VCCR (Victoria,
Australia) was almost identical to the results in this study, even though
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Australia is in the lowest CC incidence rate level (VCCR 2006).
The HSIL/SCC prevalence of 2.0% was significantly (p<0.05)
higher compared to the Vanuatu research (0.8%) performed between 19871989 by Stewart (1996). The majority of high grade lesions were HSIL
(1.9%) compared to SCC lesions (0.1%) in this study. The SCC prevalence
in this study was expected to be lower compared to studies from Nicaragua
(0.4%), Brazil (0.76%) and South Africa (1.3%), who all fall into the
highest CC incidence rate levels according to WHO (2008) (Mauad et al
2002, Howe et al 2005, Gaym et al 2007).
The prevalence of HPV in this study was 1.9% and was most
prevalent in the urban population with the highest HSIL/SCC prevalence.
The relationship between HPV prevalence and cervical abnormalities has
been documented extensively within the literature (Graffari et al 2006,
Parkin & Bray 2006, Anoriu 2008).

High-risk HPV types are very

frequently detected in cases of SCC with the use of molecular biology
techniques (Paavonen 2007, Chao et al 2008, Maucort-Boulch et al 2008).
Although, HPV DNA technology testing was not available in this study, all
the HSIL lesions showed marked cellular changes associated with HPV
effect.

This research supports the need for well-executed programmes

targeting sexual behaviour to reduce HPV and ultimately HSIL prevalence
(Paavonen 2007, Chao et al 2008, Maucort-Boulch et al 2008).
9.2.2
The

Prevalence of infective agents
prevalence

of

candidiasis,

bacterial

vaginosis

and

trichomoniasis was calculated during the Pap smear screening process and
compared to relevant literature. The reported prevalence of Candida varies
considerably within the literature.

The overall prevalence of Candida

(17.5%) in this study was comparable to similar structured studies
performed in Brazil (12.5%) and Vietnam (26%) (Oliveira et al 2007, Lan et
al 2008). However the prevalence in some developing countries was vastly
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different such as those demonstrated in Nigeria (56.3%) and China (3.9%)
(Fang et al 2007, Nwosu & Djieyep 2007). The prevalence of Candida
species is related to the age and hormonal status of the sample population.
Therefore it was not surprising that there were significantly more (p<0.05)
infections in Efate (19.8%) compared to Ambae (13.9%) (Nwosu

&

Djieyep 2007, Carter et al 2008).
The prevalence of bacterial vaginosis in this study (8%) was also
comparable to studies performed in Vietnam (11%) and China (6.6%) (Fang
et al 2007, Lan et al 2008). However, a study in Brazil (20%) and the
United States (29%) reported much higher prevalence rates compared to this
study (Oliveira et al 2007, Allsworth & Peipert 2007). Race or ethnicity is
suggested as a major risk factor for the development of this infective agent
(Allsworth & Peipert 2007, Garcia et al 2007, Nygren et al 2008). There
was no significant difference (p>0.05) in bacterial vaginosis between the
predominately pregnant population in Efate and the Ambae population.
Nygren et al (2008) reported that up to 50% of bacterial vaginosis cases
during pregnancy were capable of spontaneously regressing.
The overall prevalence of T. vaginalis was alarmingly high
compared to other developed countries (Garland 2001, Sutton et al 2007).
The prevalence of T. vaginalis in Ni-Vanuatu women in this study (25%)
was comparable to the results of Stewart (1996) (17%) performed in 19871989 in a similar environment. However the results were higher compared
to studies performed in Vietnam (1%), China (2.9%), United States (3.1%),
Brazil (4.1%), and Nigeria (8.4%) (Fang et al 2007, Nwosu & Djieyep 2007,
Oliveira et al 2007, Lan et al 2008, Sutton et al 2007).
Trichomoniasis was significantly increased (p<0.05) in the rural
environment compared to the urban environment. This is supported by the
literature suggesting that women in rural environments with limited access
to healthcare and education are unaware of detection, prevention, and
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treatment processes for trichomoniasis (Ojuromi et al 2007, Sutton et al
2007). The literature also suggests, that populations with a low socioeconomic status and low levels of education are commonly associated with
the development of trichomoniasis (Kassem & Maloud 2006, Ryu & Min
2006, Garcia et al 2007, Sutton et al 2007).
Rural Vanuatu relies heavily on traditional medicine, which is yet
not proven to be effective against trichomoniasis. Currently there is an
effective treatment for trichomoniasis used by physicians working at Vila
Central Hospital. In a personal meeting with Dr Warren Brooks at Vila
Central Hospital on 10th May 2004 (Australian Aid GYN/OBS), he made
comment that Ni-Vanuatu women from rural villages, often did not comply
with treatment regimes once they return home. This research also identified
that older women had a higher prevalence of the disease compared to
younger participants. This is supported by the literature suggesting that
older women lack the confidence to seek medical attention once the signs
and symptoms of T. vaginalis arise (Garcia et al 2007, Sutton et al 2007).
Older women with less formal education in a rural environment have limited
understanding of existing preventative STD programmes offered by the
health system of Vanuatu.

Thus, these women have a higher risk of

disseminating this disease throughout their community (Leyden et al 2005,
Carruth et al 2006).
9.2.3

Alternative cervical screening technique

Implementing a conventional cervical screening programme in
Vanuatu is unrealistic, given the lack of resources and social infrastructure,
common with other developing countries.

The value of an alternative

cervical screening technique was investigated in the urban environment
alongside the conventional Pap smear collection process. VIA had never
before been attempted in Vanuatu and proved promising. This research
demonstrated that VIA showed high specificity but low sensitivity
compared to the Pap smear.

This is consistent with literature from
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developing countries with similar methodologies (Basu et al 2006, Perkins
et al 2007). Advantages of this alternative technique include being quick
and simple to perform, and if an abnormality is detected, immediate
treatment is possible (Perkins et al 2007, Sankaranayanan et al 2007). The
lack of infrastructure within Vanuatu complicates contacting women to
communicate Pap smear results by phone or mail. By having an immediate
treatment option available, ideally fewer women would be lost to the
follow-up process (Basu et al 2006, Perkins et al 2007, Sankaranayanan et al
2007). Although the VIA results showed potential, a study with greater
numbers is warranted and the limitations identified need to be addressed.
Medical personnel require specific training to guarantee a satisfactory level
of interpretation, and

adequate resources including easily transportable

equipment are essential in performing the procedure within rural
communities (Ansink 2007).
9.2.4

Healthcare perception and awareness

The prevalence of CC, infective agents, and the experimentation
with VIA, resulted in a healthcare survey as the final component of this
study. This survey complemented the findings of the first three aims and
provided further insight into women’s health within the current healthcare
system.
The qualitative survey assessed the level of awareness and
perceptions of healthcare issues of Ni-Vanuatu women. Women of all ages,
men, health and government professionals, and village chiefs generally
welcomed the survey. The level of awareness of CC (40.7%) in this study
was comparable to other studies in developing countries such as Nigeria
(52.8%) (Ezem 2007).

The level of cancer and CC awareness slowly

increased with age and peaked in 41-50 year old women. This research
finding is also supported by literature suggesting that middle-aged women
with more life experiences generally demonstrate an increase in levels of
awareness compared to younger women (Watkins & Moran 2004, Ezem
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2007).
Throughout the survey process, it was observed that middle-aged
women demonstrated greater courage to openly discuss health issues and
seek medical advice. After the age of 50 years however, the levels of
awareness rapidly declined. The study also demonstrated that the urban
participants had significantly higher cancer and CC levels of awareness
compared to rural participants (p<0.05). These key findings are supported
by several studies suggesting that older women (>50years) demonstrate
lower levels of awareness regarding health issues especially if the women
reside in rural areas, low socio-economic environments, or have low levels
of formal education (Leyden et al 2005, Carruth et al 2006, Ansink 2007).
There was a positive relationship between the number of years of
education and high levels of cancer and CC awareness. The results show
that participants with 10+ years of schooling had significantly higher
(p<0.05) levels of cancer awareness compared to participants with 4-9 years
of schooling. The study demonstrated that a combination of education and
access to healthcare facilities in an urban environment produced the highest
level of cancer and CC awareness. This research is supported by several
studies, which examine the difficulties associated with CC within a
developing country (Leyden et al 2005, Carruth et al 2006).
There was only 16.8% overall Pap smear awareness in all the
participants. Although a pattern did emerge between awareness and the
number of years of education, it was not significantly different (p>0.05).
Limited awareness was expected since there is no national cervical
screening programme.

Of the women with Pap smear awareness, the

majority were expatriates of Australia who probably gained the awareness
whilst living in Australia. The number of participants in this study who
reported actually having had a Pap smear taken (8.1%) was comparable to a
similar survey performed in Nigeria (7.1%) (Ezem 2007).
135

Chapter 9: Final Discussions

Whilst interviewing the women, numerous suggestions were made
on how to improve existing Vanuatu healthcare services. The main key
responses (87.9%) identified by survey participants included the following;
introducing educational workshops at many institutions, designing specific
CC awareness programmes, and increasing the training for new and existing
healthcare providers. Participants also suggested that information should be
available through the radio, travelling exhibitions, appropriately designed
pamphlets, and role-playing demonstrations.

Approximately 20.3% of

survey participants supported the establishment of an all female specific
clinic with female staff, providing free Pap smears to all women, regardless
of their socio-economic status.

Many of these recommendations are

consistent with those previously reported in the literature (Carruth et al
2006, Ezem 2007).

Many women also felt that by introducing basic

healthcare levels of awareness within the traditional school curriculum, this
would empower younger women to seek medical advice. Exposing young
girls and boys to a general understanding of women’s and men’s health may
reduce the anxiety and embarrassment experienced by future generations
when seeking medical assistance (Stewart 1996, Corner et al 2005). The
results of the survey were instrumental in identifying the needs of NiVanuatu women and voicing their concerns about CC and healthcare
services to the desired authorities.
The survey also highlighted the information pathways used by NiVanuatu women. The majority of participants relied on nurses (55%) as the
main source of healthcare information. Doctors (33%) and village health
workers (22%) are also key information sources for Ni-Vanuatu women.
The village health worker (40%) played a much more significant role in the
rural environment compared to doctors (29%), and reported almost the same
percentage as the nurses (50%). These findings are consistent with similar
structured research relating to information sources (Ansink 2007, Ezem
2007).

136

Chapter 9: Final Discussions

Embarrassment and a lack of knowledge were the main two
responses given by the participants regarding limitations in obtaining
healthcare information. This is not unusual given the social structure and
cultural sensitivity surrounding women’s health. This phenomenon has also
been documented in other developing countries (Ansink 2007, Ezem 2007).

9.3

Future directions
The research contributes important findings for the Vanuatu

healthcare system. The study confirms that CC is a major health concern
for Ni-Vanuatu women and requires greater attention from health
authorities. The key recommendations that the research team would make to
the Ministry of Health in Vanuatu are the following:
Acknowledge the existing health problem: The burden of CC and
associated health problems needs full acknowledgment before any changes
are possible. Cervical abnormalities can occur at any age and in women
from any environment. Even though the research demonstrated that women
between the ages of 31-40 years in the urban environment presented with
the greatest risk of developing HSIL/SCC abnormalities, any future cervical
health movement needs to be at a national level to reach all women. When
a Ni-Vanuatu woman suffers from a cervical abnormality, the flow-on
effects to families can be devastating and assisting these women is of prime
importance.
Decide on the how to tackle CC within Vanuatu: The current social
infrastructure in Vanuatu does not allow for the development of a
conventional cervical screening programme. Alternative CC programmes
suited to this developing country such as VIA or HPV immunisation should
be further investigated.

The relationship between HPV and cervical

abnormalities suggests that the use of the recently released HPV vaccine
would suit the Ni-Vanuatu population, but further studies of HPV incidence
and type recommended within this population. Resources required for any
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future programme need to be identified and sourced through internal or
external funding bodies. The type of programme chosen must not only
detect lesions but also have methods of treating and performing some form
of follow-up processes for the women with detected abnormalities.
Design a custom healthcare programme for Vanuatu: Consultation
between existing health authorities and healthcare providers is vital for the
success of any future healthcare programme in Vanuatu.

Ni-Vanuatu

women will embrace programmes that are considered traditional, customary
and language appropriate. To eliminate anxiety, fears and embarrassment,
entire communities need to be involved in the developmental process. The
success of any long-term healthcare programme depends on its structure and
its implementation process.
A programme will only benefit Ni-Vanuatu women if it works
within existing cultural limitations.

Healthcare programmes should be

implemented at a national level within educational facilities (primary,
secondary and tertiary), hospitals, rural villages, and existing healthcare
centres.
These programmes should begin with basic cervical health
awareness including disease processes. The programme should incorporate
pamphlets, role-playing, use of media, and fact sheets available in Bislama
and English. Health clinics solely for women should be incorporated into
this programme.

This will hopefully allow for the development of

information centres where women can openly discuss health issues rather
than presenting with problematic symptoms.
A successful programme would ideally incorporate 2-3 of these
clinics located in urban centres and have travelling healthcare services to
reach rural communities working from these main clinics. The travelling
services must be able to provide an appropriate educational style to meet the
needs of the rural community. This will require teamwork
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between village hierarchy, village health workers, medical professionals
(nurses, doctors), and government bodies.

Without a comprehensive

travelling component in this health area, any programme will be short-lived
and unsuccessful.
Improve training for new and existing healthcare providers:
Extensive educational training is required for existing and new providers
delivering healthcare in Vanuatu. Training should be provided in Bislama
and English in verbal and written format and healthcare professionals
should attend regular educational sessions to update their knowledge in
cervical health. Healthcare providers should also be encouraged to dispel
the myths surrounding CC. Hopefully this will empower women to take
better care of themselves and seek medical aid earlier rather than later.
The findings of this research are fundamental to current and future
planning for cervical health programmes and can be extended into other
health areas. It is the hope of the researchers that Ministry of Health in
Vanuatu can use these new and confirmatory findings to improve the longterm future for women.
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APPENDIX 1: ABBREVIATIONS
AMBS:
CC:
CI:
CIN:
GYN/OBS:
HIV:
HPV:
HSIL:
LSIL:
NCSP:
NHMRC:
OC:
SCC:
SJOGP:
STD:
VanCCR:
VIA:
WHO:

Australian Modified Bethesda System
Cervical Cancer
Confidence interval
Cervical Intraepithelial Neoplasia
Gynaecologist/Obstetricians
Human immunodeficiency virus
Human papilloma virus
High-grade squamous intraepithelial lesion
Low-grade squamous intraepithelial lesion
National Cervical Screening Program
National Health Medical Research Council
Oral contraceptive
Squamous cell carcinoma
St John of God Pathology, Ballarat, Australia
Sexually transmitted disease
Vanuatu Cervical Cancer Registry
Visual Inspection with Acetic Acid
World Health Organisation
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APPENDIX 2: FORMS
Appendix 2.1: List of consumables for Pap smear / VIA testing












Cotton wool: The cotton wool is for swabbing the cervix to remove any
excess mucus before starting the test.
Cytology fixative spray: The cells that are scraped from the cervix need
to be preserved so that they can be examined. If fixative spray does not
cover the cells as soon as possible, the material will degenerate and can’t
be examined properly.
Cervical swab: These swabs are used to swab the cervix and can often
highlight white areas, which need more attention.
Endocervix brush: These have white handles and small bristles on the
end. The brushes are used to scrape the endocervix and remove cells
constituting the first half of the Pap smear test.
Cervex brush: These have blue handles and a white broom-like structure
on the top. They are used for scraping cells from the ectocervix. This
constitutes the second half of the Pap smear test.
Glass frosted slides: Once the cells are taken with the brushes from the
cervix, they are placed onto a labelled glass slide. The surname and date
of birth for each patient is placed on the slide. The cells are spread on the
same side as the writing.
Specimen bags: These are clear bags that have two pockets. One for the
slide holder and the other for the request form.
Gloves: These are to be worn at all times whilst taking the Pap smears
and performing the acetic acid test.
Acetic acid solution (4%): This solution is used to swab the cervix and
can often highlight aceto-white areas suggestive of an abnormality.
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Appendix 2.2: Instruction sheets for Pap smear / VIA procedure
Please follow all instructions and ask questions if unsure before
proceeding.
Important: Stop procedure at any time if requested by patient.















Step 1: Fully explain the procedure to the patient
Step 2: Ask the patient if they have any questions or concerns
and answer appropriately
Step 3: Ask patient to sign consent form. Begin to fill in the
request form details
Step 4: Allow patient to prepare for the test. Label slides you
intend to use with a grey lead pencil. Make sure all the
instruments for the two tests are close by and ready to go.
Step 5: Place gloves on. Briefly note the appearance of the
cervix on the request form.
Step 6: Place speculum into the cervix and take the ectocervical
sample before taking the endocervical brush. The ectocervical
sample is less likely to dry out and thus should be taken first.
Step 7: Once the ectocervix has been sampled with the cervix
brush, place it onto a glass slide. Gently wipe brush onto the
lower half of the side.
Step 8: Move onto the endocervix. Gently rotate brush (quarter
turn) in the endocervix and once complete, gently place brush on
the slide, closest to the label. Spray five times with fixative until
the slide is fully covered.
Step 9: Wait two minutes until the slide dries and then place it
into the slide holder.
Step 10: Place cervical swab into the 4% acetic acid solution and
swab the cervix liberally. Then examine the cervix with the
naked eye using only the light source over the bed and comment
on the appearance of the cervix using the guide on the request
form.
Step 9: Feel the vagina and cervix with the forefinger post the
procedure.
Step 10: Explain to the patient when results will return and any
other appropriate discussion. Ask the patient if they would have
another Pap smear if required and if they have any comments
they would like to make.
TAKE TIME TO THANK PATIENT FOR HELPING IN THIS
RESEARCH
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Appendix 2.3: Request Forms for Pap smear / VIA reporting

AUSTRALIAN CERVICAL SCREENING PROGRAM REQUEST FORM
CHARLES STURT UNIVERSITY (BATHURST, N.S.W) in conjunction with
ST JOHN OF GOD PATHOLOGY (BALLRAT, VICTORIA)
ENSURE THE CONSENT FORM HAS BEEN READ AND SIGNED
PATIENT NAME:
_______________________________________D.O.B:____________
ADDRESS:
__________________________________________________________
BIRTHPLACE:
__________________________________________________________
MARITAL STATUS:
MARRIED:

SINGLE:

PARITY: ___________________________
CONTRACEPTIVE:
OTHER:________________

NONE

EDUCATION:
PRIMARY
CLINICAL NOTES and HISTORY:

SECONDARY

TERTIARY

APPEARANCE OF CERVIX (BEFORE PAP SMEAR):

VISUAL INSPECTION BY ACETIC ACID TEST
(CIRCLE APPROPRIATE APPEARANCE)
Normal
Atypical
Abnormal
Cervical cancer

Smooth
Pink
Uniform
Featureless
Cervicitis
Discharge
Ectropion
Polyp
White plaques
Ulcer
Aceto-white
epithelium
Cauliflower-like growths
Fungating Mass

NUMBER OF PAP SMEARS TAKEN:_______________
PATIENT COMMENTS
WOULD THE PATIENT HAVE ANOTHER PAP SMEAR IF
REQUIRED?______________
PATIENT
COMPLAINTS:____________________________________________
COLLECTOR’S
NAME:______________________________________________
COLLECTOR’ SIGNATURE:____
_______________________________________
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Appendix 2.4: Descriptive terms associated with VIA
1. Normal
a. Smooth: No raised areas
b. Pink: Observed colour
c. Uniform: Appears the same over the entire swabbed area
d. Featureless: No area of particular interest
2. Atypical
a. Cervicitis: Inflammatory appearance
b. Discharge: Clear or colour discharge with various
consistency/aroma
c. Ectropion: Changes noted with columnar epithelium presence
d. Polyp: Elevated lesion with a stalk
3. Abnormal
a. White Plaque: Sharp distinct, well-defined plaque and wart-like
(leukoplakia) with possible raised margins.
b. Ulcer: Friable material with possible bleeding
c. Aceto-white epithelium: Dense opaque/dull or oyster white in
appearance
4. Cervical Cancer
a. Cauliflower-like growth: Appearance of a fleshy, cauliflowerlike mass protruding from the tissue
b. Fungating mass: Exophytic masses with poor line definition
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APPENDIX 3: THE MODIFIED PAP STAIN METHOD
PURPOSE:
This is the routine cytological stain used for wet-fixed (95% ethanol or cyto-fix
spray) material. A progressive or regressive staining method may be used. This
laboratory employs the progressive method, which is a continuous straightforward
method that does not require differentiation of the nuclear stain.
SPECIMEN:
All wet-fixed slides, smears, which have been sprayed with Cytofix (PAP smears or
cervical smears) and Saccomanno fixed smears.
REAGENTS:
GILL’S I HAEMATOXYLIN (Fronine Product)
SCOTT’S TAPWATER
Sodium Hydrogen Carbonate
Magnesium Sulphate
Water

7g
40g
2000ml

EA65 (Fronine Product)
OG6 (Fronine Product)
METHOD:
Staining Schedule
The following is the staining schedule used on the stainer for a Pap stain.
Solution
Water
Gill’s I Haematoxylin
Water
Scott’s Tapwater
Water
50% Ethanol
100% Ethanol
OG6
100% Ethanol
100% Ethanol
100% Ethanol
EA65
100% Ethanol
100% Ethanol
100% Ethanol
Xylene
Xylene
Xylene

RESULTS:
Red Blood Cells
Nuclei
Cytoplasm
Orange
Bacteria

Time (min)
2:00
2:30
1:00
00:30
1:00
00:30
00:30
00:12
00:30
00:30
00:30
2:30
00:30
1:00
1:00
1:00
2:00
End
17:42

Pinkish Red
Blue/Purple
Blue/Green to Pale Orange to Intense
(Dependent on the level of keratinization)
Pale Purple/Pink

Reference: St John of God Pathology Histology Manual (Ballarat)
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APPENDIX 4: REPORTING PAP SMEARS
Appendix 4.1: NHMRC terminology & AMBS guidelines
Squamous abnormalities

Australian NHMRC
endorsed
terminology 1994
Low-grade epithelial
abnormality

Incorporates

Low-grade squamous
intraepithelial lesion (LSIL)

Low-grade epithelial
abnormality

HPV effect, CIN 1

Possible high-grade
squamous lesions (?HSIL)

Inconclusive, possible
high-grade epithelial
abnormality

Changes that suggest, but
fall short of CIN 2, CIN 3,
or SCC

High-grade squamous
intraepithelial lesions
(HSIL)
Squamous cell carcinoma
(SCC)

High-grade epithelial
abnormality

CIN 2, CIN 3

High-grade epithelial
abnormality

Squamous cell carcinoma

Possible low-grade
squamous intraepithelial
lesion (?LSIL)

Non-specific minor
squamous cell changes.
Changes that suggest but
fall short of HPV/CIN 1

Reference: AMBS 2004, NHMRC 2006
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Appendix 4.2: 2006 Cytology Coding Schedule

REFERENCE:

VCCR

2006
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APPENDIX
REGISTRY

5:

VANUATU

CERVICAL

CANCER
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APPENDIX 6: VIA RESULTS
Appendix 6.1: Sensitivity and specificity definitions



Sensitivity: The percentage of the “true positive” cases, which are
detected by the screening test
Specificity: The percentage of the “true negatives” cases, which are
negative by the screening test.

Appendix 6.2: Sensitivity and specificity calculations




Sensitivity (%)
Sensitivity =
True Positive
True Positive + False Negative

x 100
1

Specificity (%)
Specificity =
True Negative
True Negative + False Positive

x 100
1

Reference: NCI 2006
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APPENDIX 7: HEALTH SURVEY
Appendix 7.1: Information sheet
TITLE: SURVEY OF NI-VANUATU WOMEN REGARDING CERVICAL CANCER
AND HEALTHCARE ACCESS
(1) Name of the principle investigator:
Ms Nina Fotinatos (Medical Scientist)
St John of God Pathology (East)
101 Drummond St North
Ballarat, Victoria 3350
Australia
Ph: 03 5320 1155
lacn@aapt.net.au
Principle supervisor:
Dr Todd Walker (Senior Lecturer in Histology and Cytology)
School of Biomedical Sciences
Boorooma St
Wagga Wagga, NSW 2678
Australia
Ph: 02 6933 2541
towalker@csu.edu.au
Co-Supervisers:
Dr Mark Pilbeam, (Pathologist)
St John of God Pathology (East)
101 Drummond St North
Ballarat, Victoria 3350
Australia
Ph: 03 5320 1154
Mark.pilbeam@sjog.org.au
(2) University
Charles Sturt University
School of Biomedical Sciences
Boorooma St
Wagga Wagga
New South Wales
2678
Australia
(3) Purpose, procedure and methodology of the project
My purpose in conducting this survey is to find out what the women of
Vanuatu know about cervical cancer and possible tests used to check for
this disease. I plan to investigate the influence of age, parity and
education on the responses obtained. I am also enquiring about how
women feel about healthcare access in Vanuatu. I plan to interview
women presenting to medical centres including hospitals or those who
have access to healthcare village workers. The method to obtain this
information is a survey written in English and Bislama.
(4) What is expected of the research participate?
I require a maximum of 5 minutes from each research participant to go
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through the 18 questions on the survey.
(5) What if you require further assistance?
Any questions raised as a result of the survey should be directed to the
local physician and/or nurse practitioner or village healthcare worker for
further advice or clarification.
(6) How will the data be used?
The research participants will remain anonymous to the investigators for
the purpose of collecting responses through the entire survey. The data
collected will be presented in a number of ways including a PhD thesis
and publications however all participants will remain anonymous.
(7)What if I change my mind half way through the survey?
The research participant is not obligated to complete the survey having
read this information sheet. The research participate is not obligated to
complete the survey if they request to cease the research at any time.
(8) Ethics Approval
NOTE:
Charles Sturt University’s Ethics in Human Research
Committee has approved this project. If you have any complaints or
reservations about the ethical conduct of this project, you may contact
the Committee through the Executive Officer:
The Executive Officer
Ethics in Human Research Committee
Academic Secretariat
Charles Sturt University
Private Mail Bag 29
Bathurst NSW 2795
Tel: (02) 6338 4628
Fax: (02) 6338 4194
Any issues you raise will be treated in confidence and investigated fully
and you will be informed of the outcome.
(9) Would you like to participate in this women’s survey?
If yes, then present to Ms Nina Fotinatos, principle investigator and state
that your intent to be a willing participant in this survey.
Thank you for taking an interest in a women’s health survey

152

Chapter 10: Appendices

Appendix 7.2: English survey
TITLE: WOMEN’S SURVEY IN VANUATU (MAY 2006)
LOCATION:________________
1) What is your age group?
a. 18-20
b. 21-30
c. 31-40
d. 41-50
e. 51-60
2) What is your level of education?
a. No schooling
b. Primary School
i. How many years did you spend at primary
school___________
c. Secondary School
i. How many years did you spend at secondary
school_________
3) What work do you do?
a. No paid work
b. Subsistence farming
c. Paid work
4) Which language can you speak?
a. Bislama
b. English
c. French
5) Which language can you read?
a. Bislama
b. English
c. French
6)

Have you heard of cancer?
a. YES (Go to Q7)
b. NO (Go to Q10)

7) What type of cancer do you
know?________________________________________
8) Have you heard of cervical cancer?
a. YES (Go to Q9)
b. NO (Go to Q10)
9) Do you know of a test for cervical cancer?
a. NO
b. YES__________________
10) Have you heard of a Pap smear?
a. YES (Go to Q11)
b. NO (Go to Q14)
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11) Do you know what this test involves?
_________________________________________________________
_________________________________________________________
12) How did you hear about this test?
a. Nurse
b. Family
c. Friends
d. Village health worker
e. Doctors through a health centre
f. Radio
13) Have you had a Pap smear?
a. If YES, where
i. Hospital
ii. Health centre
iii. Village health worker
b. NO
14) Where would you find out about women’s health issues?
a. Nurse
b. Family
c. Friends
d. Village health worker
e. Doctors through a health centre
f. Radio
15) What has limited you finding out more about women’s health?
a. Language barrier
b. Transport difficulties and distances to healthcare sites
c. Cultural sensitivity
d. Lack of education
e. Embarrassed
f. Do not want to ask health workers
g. Lack of knowledge
16) Is there anything you would like to say about women’s health in Vanuatu?
___________________________________________________________
__________________________________________________________
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Appendix 7.3: Bislama translated survey
TITLE: BISLAMA TRANSLATION OF WOMENS HEALTH
SURVEY (MAY 2006)
1) HAMAS YIA BLONG YU?
A.
B.
C.
D.
E.

18-20
21-30
31-40
41-50
51-60

2) YU SKUL FINIS LONG WANEN LEVEL?
A. NO SKUL
B. HAMAS YIA YU BIN SKUL LONG PRIMARY?
C. HAMAS YIA YU BIN SKUL LONG SECUNDARY?
3) YU WOK OR YU NO WORK
A. YU NO WOK
B. YU WOK LONG GAREN?
C. YU WOK?
4) WANEM LANWIS YU SAVE TOKTOK LONG HEM?
A. BISLAMA
B. ENGLISH
C. FRENCH

5) WANEN LANWIS YU SAVE READIM LONG HEM?
A. BISLAMA
B. ENGLISH
C. FRENCH
6) YU SAVE SIK IA CANCER?
A. YES (GO TO 7)
B. NO (GO TO10)
7) WANEM KIND SIK CANCER NAO YU SAVE?
__________________________________________________________________
__
8) YU BIN HAREM SIK IA CANCER LONG MAOT BLONG BASKET BLONG
PIKININI?
A. YES (GO TO 9)
B. NO (GO TO10)
9) YU SAVE TEST IA MAKEM BLONG MAOT BLONG BASKET BLONG PIKININI
FROM SIK CANCER?
A. NO
B. YES_______________________________

10) YU SAVE WAN PAP SMEAR?
A. YES (GO TO 11)
B. NO (GO TO14)
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11) YU SAVE WANEM NAO OLI MAKEM LONG TEST BLO PAP SMEAR?

12) OLSEM WANEM NAO YU SAVE LONG TEST IA (PAP SMEAR)
A. NES
B. FAMILI BLO YU
C. FRENS
D. HELT WORKER BLO VILIJ
E. DOCTA
F. RADIO

13) YU BIN MAKEM WAN TEST (PAP SMEAR) IA FINIS?
A.YES WIA YU HAVEM
(I)
HOSPITAL
(II)
HELT CENTA
(III)
VILIJ BLONG YU TIME WAN HELT WORKER HEMI KUM
LUK YU
B.NO
14) WANEM PLACE NAO BAE YU SAVE FIDUM ABAOT HELT TOK BLONG OL
WOMAN/MAMA?
A. NES
B. FAMILI BLO YU
C. FRENS
D. HELT WORKER BLO VILIJ
E. DOCTA
F. RADIO
15) WANEM NAO I MEKEM SE YU NO SAVE LONG HELT BLONG WAN
WOMAN MO MAMA?
A. LANGWIS WE OL MAN OLI TOKTOK LONG HEM?
B. PLES BLONG MERESIN ISTAP LONG WEI TUMAS MO INO GAT
TUMAS TRUCK BLONG KAREM YU IGO LONG HEM.
C. I TABU BLONG YU TOKABAOT HEM
D. YU NO KAREM ENUF SAVE LONG SKUL
E. YU SHEM
F. YU NO WANEM ASKEM LONG OL HELTCARE WORKER
G. YU NO GAT ENUF SAVE LONG HEM
16) YU NO GAT WAN TINGTING YU WANEM TOKTOK FRUM HELT BLONG OL
WOMAN LONG VANUATU?
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