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Abstract
Background: Cervical cancer is a leading cause of death in Tanzanian women, with
annual age-standardized mortality of 38 per 100,000. While organized screening
programs have minimized cervical cancer rates in the developed world, a national
prevention program has not yet been instituted in Tanzania. Though screening is
available at clinics in the Kilimanjaro region, uptake of these services is reported to be
low.

Objectives: The objectives of this thesis were: 1) to describe the knowledge, attitudes
and practices of cervical cancer screening in rural and urban Kilimanjaro women, 2) to
determine the main barriers preventing women from being screened, and 3) to identify
important determinants of screening status and screening acceptability in the population.

Methods: A cross-sectional survey was administered to 312 rural and 280 urban women
in the Kilimanjaro region over June-July 2012. The sample was obtained through a
multistage random sampling strategy. Descriptive statistics were performed to address
Objectives 1 and 2, while multivariate logistic regression models were created using
generalized estimating equations to address Objective 3.

Results: Awareness of cervical cancer in the sample was high, but women had less
knowledge of screening tests for the disease. The proportion of ever-screened women
was significantly lower in the rural (4%) than in the urban (8%) sample. The most
ii

common barrier in never-screened women was not knowing that screening existed,
followed by anticipated cost of the procedure. Travel distance was a more frequent
concern in rural women. Older age, being married, cervical cancer knowledge and
healthcare access factors were significantly associated with screening status in urban
women, while only older age and condom use were associated in rural women. Personal
beliefs about risk were associated with screening acceptability in never-screened women.
Willingness to be screened was low in urban women with high socioeconomic status.

Conclusions: Participation in cervical screening is extremely low in the Kilimanjaro
region due to both access-related and personal barriers. While Tanzania awaits a national
screening program, the identified determinants may inform regional screening and
education initiatives aimed at increasing screening coverage in the Kilimanjaro area.
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Chapter 1
Introduction
1.1 Background and Rationale
Cervical cancer is the second leading female cancer in the world next to breast
cancer, and is the third most common cause of cancer death in women (1). Global agestandardized incidence and mortality were estimated at 15 per 100,000 and 8 per 100,000
women respectively in 2008 (1). In addition to the burden imposed by its high morbidity
and mortality, the disease largely affects women in their childbearing years and leads to
significant losses for communities (2,3). The impact of cervical cancer is borne
inequitably around the world, with a disproportionate amount of cases occurring in
developing countries (1). The East African region in particular, including Tanzania, has
among the highest rates of cervical cancer worldwide (1). In contrast, cervical cancer
rates in the developed world have declined substantially following the implementation of
population cytological screening for pre-cancers (4). Despite the demonstrated
effectiveness of such screening programs, their success at preventing cervical cancer has
not been matched in the developing world (4). Simpler screening methods requiring less
skill and technology can be utilized in place of the Pap smear to address structural
barriers in low-resource settings (5); however, because the reported uptake of these
screening services remains low (6), it is suspected that there remain additional barriers
1

preventing women from being screened. While the overall lack of resources in lowincome countries currently hinders the institution of nationwide awareness campaigns,
local education initiatives can be undertaken to address barriers and encourage the uptake
of screening services in women (7). These programs may benefit from being informed of
the regional factors that influence motivation to be screened and the primary reasons for
which women do not seek screening services, so that barriers can be addressed, areas of
low knowledge can be identified and underserved groups of women can be targeted.

1.2 Thesis Objectives
Given the burden of cervical cancer in Tanzania and the knowledge gaps in the
factors that affect screening participation, this thesis consists of three objectives that may
inform local programs to improve screening uptake in rural and urban areas of the
Kilimanjaro region. These objectives are:
1. To describe the knowledge, attitudes and practices of cervical cancer screening
among rural and urban women in the Kilimanjaro region
2. To identify the most important barriers preventing rural and urban women from
being screened
3. To determine the factors associated with rural and urban women that have:
a. Ever been screened for cervical cancer
b. Willingness to be screened for cervical cancer
2

1.3 Study Design
A population-based, cross-sectional study of 592 women was conducted in JuneJuly 2012 using a questionnaire to assess women’s knowledge, attitudes and barriers to
cervical cancer screening. The survey was administered in Kiswahili by trained
interviewers working with local translators. The study sample was comprised of women
from the Moshi Rural and Moshi Urban districts of the Kilimanjaro region, in the age
group at highest risk for developing precancerous lesions and cervical cancer (18-55
years). The sample was obtained by following a multistage random sampling strategy to
achieve representative groups of women, ensuring that sample sizes in the two districts
were large enough for comparisons.

1.4 Thesis Organization
This thesis is organized in the traditional style and contains five chapters.
Following the initial introductory chapter, the second chapter provides a broad overview
of the literature necessary to understand the determinants of cervical cancer screening
uptake in a low-resource setting. The third chapter summarizes the methods used in this
project, including the study design, data collection procedures and statistical analysis
strategies. The fourth chapter presents the results of this thesis organized by research
objective. Finally, the fifth chapter discusses the research findings, and evaluates the
strengths, limitations and contributions of this thesis. Additionally, there are four
3

appendices, containing the preliminary bivariate regression models for Objective 3
(Appendix A), the ethics approval for this thesis (Appendix B), the study questionnaire
(Appendix C) and the consent form filled out by participants (Appendix D).
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Chapter 2
Literature Review
2.1 Scope of Literature Review
This chapter is a broad overview of the literature necessary to understand the
challenges of cervical cancer prevention in a low-resource setting. First, definitions will
be provided for the key concepts relevant to this thesis. The global epidemiology of
cervical cancer will then be described in order to highlight its uneven distribution
between more developed and less developed parts of the world, including East Africa.
Next, an outline of the disease’s etiology and risk factors will be presented, followed by a
summary of the preventative approaches that have emerged based on this knowledge and
their adaptation to low-resource settings. Focusing on prevention through screening tests,
the determinants of screening participation will be discussed, with an emphasis on the
barriers experienced by women in sub-Saharan Africa. Finally, the study setting in
Kilimanjaro will be introduced for context, including an overview of screening services
available in the region. Based on the information and arguments discussed in the
literature review, the conceptual framework and overall rationale for this thesis research
will be presented at the end of the chapter.

5

2.2 Key Definitions
Comparisons between more developed and less developed parts of the world will
be made throughout the thesis. For the purpose of these comparisons, developing
countries (also referred to as less developed, low-resource or resource-poor countries) are
those characterized by low national income, less diverse and robust economies, lack of
infrastructure, high rates of population growth and unemployment, large gaps between
the rich and poor, and weakly developed social services (7). In line with this definition,
most nations in Asia, Latin America and Africa are considered to be developing
countries. Conversely, developed countries, or more developed or industrialized
countries, are at the other end of this spectrum, and in general comprise Japan, Canada,
USA, Australia, New Zealand and all European countries save for the former communist
countries in Central Europe.
The rationale for focusing on developing countries such as Tanzania is founded
on the concept of health inequities, which must be distinguished from health inequalities
or disparities. The latter are objective differences in health status or the distribution of
health determinants between population groups that are due to unchangeable factors such
as biological variation and free will (8). On the other hand, health inequities are
systematic health differences attributed to the external environment and conditions
outside of individual control, which are judged to be unnecessary, avoidable, unfair and
unjust (8). Common causes of health inequities include poverty, gender, age, education
6

level and social status, the negative effects of which are magnified when clustered
together (9). According to principles of social justice, though every case of illness or
suffering is of concern, particular efforts should be devoted to improving health among
those who are more vulnerable to disease or less able to access services due to
uncontrollable social and demographic factors (9). The focus of this thesis research will
therefore be on the cervical cancer burden experienced by Tanzanian women.

2.3 Cervical Cancer: A Global Health Inequity
2.3.1 Global Distribution and Burden
Worldwide, cervical cancer is the second most common and third most fatal
cancer in women, with age-standardized incidence and mortality rates of 15 per 100,000
and 8 per 100,000 women respectively (1). Representing 10% of all female cancers
globally, nearly half a million incident cases and 300,000 deaths are attributed to cervical
cancer each year (1). This immense burden, however, is not shared equitably across
geographic regions. Though widespread prevention has reduced incidence substantially in
many industrialized countries, rates remain high in less developed parts of the world
where such preventative measures are lacking and where 80% of cases now occur (1,4).
In the most affected world regions, which include sub-Saharan Africa, Central America
and Southern Asia, incidence rates more than triple those observed in Western Europe
and North America (>30 per 100,000 vs. <10 per 100,000) (1). When cervical cancer
7

mortality is considered, the global differences are even starker. Although there is a
general correlation between incidence and mortality across all regions, certain areas
experience disproportionately higher mortality. Compared to an average global ratio of
55%, the ratio of cervical cancer deaths to new cases exceeds 80% in most African
countries, for example (1). This elevated mortality rate reflects the advanced stage of
disease presentation in most women, for whom adequate treatment is generally
unavailable or inaccessible (4).
Beyond its high incidence and mortality, cervical cancer is also a major cause of
potential years of life lost (PYLL) because it tends to affect women who are relatively
young (10). Indeed, the median age at diagnosis for cervical cancer is 49 years, more than
10 years lower than the median age for other leading cancers such as those of the breast
and lung (11). Furthering global disparities, the disease often strikes women at an even
younger age in developing countries due to earlier onset of risk-increasing behaviours
such as childbearing (12). Accordingly, cervical cancer is the single largest cause of
PYLL to cancer in the developing world, in some areas making a greater contribution to
PYLL than competing diseases such as tuberculosis and AIDS (10). Moreover, cervical
cancer generally affects multiparous women who are still raising school-aged children.
Particularly in high-fertility developing countries, the premature loss of these young
mothers has broad-reaching social consequences for the communities in which they hold
a central role (2,3).
8

2.3.2 Burden and Distribution in Tanzania
As in most developing nations, cervical cancer is a serious public health concern
in Tanzania, where it is the leading cause of cancer death in women (13). Incidence and
mortality rates in the eastern African region are among the highest worldwide, and in
Tanzania in particular the disease affects 51 per 100,000 and kills 38 per 100,000 women
every year (1). Relative to other cancers, cervical cancer accounts for the largest
proportion of new female cases in the country (13). Exacerbating this burden, the
majority of cases are diagnosed at advanced clinical stages, resulting in extremely poor
prognoses (14). More than half of the cervical cancer patients admitted to Kilimanjaro
Christian Medical Centre in 2005-2007 were sent home for terminal care or died before
being discharged, with the bulk of remaining cases referred over 500 km away to the
country’s only radiotherapy centre in Dar es Salaam (14). As cervical cancer is
considered to be an entirely preventable disease with early detection, the excess
morbidity and mortality that are experienced in developing countries such as Tanzania
are an important example of global health inequity (9).

9

2.4 Etiology of Cervical Cancer
2.4.1 Human Papillomavirus as a Necessary Cause
Cervical cancer is unique among all cancers in that a single, necessary cause for
the disease has been identified, a relatively recent feat that has had important implications
for prevention (15). Originally hypothesized by Harald zur Hausen in the 1970s, it is now
unequivocally established that the process of cervical carcinogenesis can only be initiated
following persistent infection with the human papillomavirus, a causal agent transmitted
through sexual contact (16). Despite early inconsistencies in laboratory findings, the
advent of more sensitive molecular techniques has allowed studies to demonstrate the
presence of HPV DNA in virtually all cases of cervical cancer (15). Epidemiologic
research, initially impeded by laboratory measurement errors, has since reported relative
risks in the triple digits (>150) for the association between HPV and cervical cancer,
among the highest ever observed in cancer epidemiology (17). Over 150 HPV genotypes
have been discovered to date, although only some strains are considered oncogenic or
high risk based on their associations with cervical cancer and its precursors. Presently,
the International Agency for Research on Cancer (IARC) has identified 15 HPV strains
as carcinogenic to humans and 3 as probably carcinogenic (17,18). More recent results
from large, international studies have shown that HPV16, 18, 45, 31, 33, 35, 52 and 58
are the most frequently detected types in cervical tumours, with HPV16 and 18 alone
accounting for nearly 70% of all global cases (18,19).
10

2.4.1.1 Prevalence and Incidence of HPV
As the most common sexually transmitted infection in the world, the majority of
sexually active individuals will be exposed to HPV at some point in their lifetime (15,19).
Individual studies have detected asymptomatic HPV infections in 5-20% of sexually
active women of reproductive age (20,21), while recent data from a global meta-analysis
of nearly 160,000 women estimate more precisely that 10.4% (95% CI: 10.2-10.7) of
women worldwide have HPV DNA present in their cervix at any given time (19). Similar
to cervical cancer rates, HPV prevalence is significantly higher in less developed regions
(13.4%; 95% CI: 13.1-13.7%) than in more developed regions (8.4%; 95% CI: 8.3-8.6%),
contributing to the large disparities in cervical cancer burden between these parts of the
world (19). With regard to genotypes, HPV16 is the most prevalent type across all world
regions with a point prevalence of 2.6% (95% CI: 2.5-2.8%) (19). The remaining
distribution of HPV types varies between different geographic areas, though HPV18 is
the second most common type overall (19).
Of the few studies that have assessed HPV prevalence and type distribution in
Tanzania, the largest found an overall infection prevalence of 20.1% in 3,603 rural and
urban women recruited from the general population in and around Dar es Salaam (22).
The most common genotype overall was HPV52 with a point prevalence of 4.4%, while
HPV16 was the most frequent type in women with in situ or invasive carcinoma (19.7%).
These findings were consistent with a meta-analysis in East Africa that identified HPV52,
11

16 and 18 as the most common types in the region (23). In addition, HPV prevalence was
found to be significantly higher in rural areas than urban areas in women younger than 25
years (32.5%, 95% CI: 25.0-39.9 vs. 13.8%, 95% CI: 7.3-20.2). In the Kilimanjaro region
specifically, 36.7% of sampled women tested positive for HPV DNA, a large proportion
of them harbouring infections with multiple types (74%) (24).
2.4.2 Natural History of Cervical Carcinogenesis
For reasons not well understood, high risk strains of HPV appear to target the
transformation zones between different types of epithelium, causing cancers in the
epithelial linings of the anus, vagina and oropharynx in addition to the cervix (3). The
cervical transformation zone, where columnar epithelial cells of the endocervix transition
into the squamous cells of the ectocervix, is thus critical to the development of cervical
cancer (3). The majority of cervical cancers arise from squamous cells in this region,
while 10-15% of cases are adenocarcinomas originating in glandular tissue (25).
The gradual process of carcinogenesis begins with the disruption of normal
maturation in the cervical cells infected by HPV, causing the development of precursors
known as squamous intraepithelial lesions (SIL) or cervical intraepithelial neoplasia
(CIN). Lesions are classified according to the progression of abnormal cell growth. The
Bethesda (SIL) scale is used primarily for clinical diagnoses (26), distinguishing between
low-grade (LSIL) and high-grade lesions (HSIL), while the more detailed CIN scale is
graded from 1 to 3 and typically used for histopathologic purposes (i.e. biopsies) (27).
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Without treatment, cervical precursors may eventually advance beyond the
basement epithelial membrane and invade into connective tissue. However, not all
cervical lesions will progress to invasive disease, nor do all HPV infections cause
cervical lesions in the first place (3). In its simplest form, the natural history of
carcinogenesis can be understood as a series of three main steps: infection with HPV,
progression to pre-cancer, and invasion to cancer. Backward steps also occur in this
process, namely the clearance of HPV infections, and less frequently, the regression of
pre-cancers to normalcy (Figure 2.1).
Figure 2.1 Natural history of cervical carcinogenesis (28)

The vast majority of HPV infections are transient and cleared by the immune
system within 1-2 years, leaving only 5-10% of infections to persist in the cervix and
cause cytological changes (29). In turn, 15-25% of low-grade SIL will progress into highgrade SIL within 2-4 years (30). HSIL are less likely to regress and have high invasion
potential, particularly for carcinoma in situ, with a 33% progression rate over 9 years
noted in one study (31). While fewer than 1% of high risk HPV infections overall will
13

become invasive cancers, those that do progress to this stage have devastating
consequences (17,19).
2.4.3 Risk Factors for Cervical Cancer
2.4.3.1 Risk Factors for HPV Infection
Though identification of the sexually transmitted etiologic agent was a fairly
recent achievement, cervical cancer rates have long been noted to correlate with sexual
activity. Some of the earliest observations of the disease were its frequency in sex
workers, and conversely its rarity among unmarried nuns (32). Upon recognition of
HPV’s central role in cervical carcinogenesis, the sexual risk factors classically
associated with cervical cancer have been reconsidered as correlates of HPV infection
rather than true influences of carcinogenesis (25). As virtually all HPV transmission
occurs through sexual contact (33), measures of sexual activity are the primary
determinants of exposure to the virus, increasing opportunities for HPV transmission and
the chances of encountering an HPV-infected partner. As such, epidemiologic studies
have consistently observed strong relationships between HPV infection and indicators of
sexual activity, including early age at first intercourse or having many sexual partners
(15,21,33). Number of recent partners is generally a better predictor than lifetime partners
of current HPV infection, given that most infections clear and become undetectable over
time (34). Another strong proxy of infection tends to be the sexual behaviour of a
woman’s partners, particularly among women with only one lifetime partner (21,35).
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Further, observed associations between HPV infection or cervical cancer and many sociodemographic factors, such as higher rates among single or divorced women, may be
explained by underlying patterns of sexual activity (36,37).
Aside from the sexual behaviours that increase exposure to the virus, additional
risk factors determine individual susceptibility to infection, of which age is the most
consistent. Peak HPV infection incidence occurs in young adults, with most studies
indicating a sharp decrease in risk after 30 years of age (38–40). While exposure to HPV
in this age group is maximized through relations with multiple sexual partners, the
increased risk is also attributed to susceptibility factors, namely greater cervical ectopy
(41) and lack of HPV-acquired immunity (42). The former refers to increased protrusion
of the HPV-vulnerable transformation zone into the ectocervix, which is pronounced at
the onset of puberty and during pregnancy but decreases thereafter as a natural
consequence of aging (41). Additionally, studies have supported that adaptive immunity
in response to HPV infection develops over time as women age, with evidence of
increased HPV16/18 seroprevalence in older age groups despite lower prevalence of
HPV DNA in the cervix (42,43).
2.4.3.2 Cofactors of Cervical Carcinogenesis
Although necessary, HPV infection alone is not a sufficient cause of cervical
cancer, and so additional causal factors must be implicated in the progression of the
disease. As such factors cannot independently result in cervical cancer, they are known as
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cofactors of HPV-induced carcinogenesis, acting at various stages throughout the
process. These potential influences can be broadly grouped into viral, host and
environmental cofactors (44). Viral cofactors comprise, for example, the oncogenicity of
the HPV strain, co-infection with multiple HPV types, persistence of infection, viral load
and the degree of viral integration into host cell genomes (44). Host cofactors include
individual differences in endogenous hormone levels and genetic variants, particularly of
the Human Leukocyte Antigen genes that govern immune response and infection
resistance, as well as other factors related to the immune system (44).
Environmental cofactors are modifiable behaviours that increase cervical cancer
risk. The role of such cofactors independent of sexual activity has recently been
investigated in a series of pooled analyses, which included 85% of the women with
cervical cancer enrolled in published epidemiological studies (45). Tobacco smoking has
been previously classified as a cause of cervical cancer by the IARC (46), and current
smokers have a significantly higher risk of cervical cancer compared to never smokers
(OR=1.60; 95% CI: 1.48-1.73), which increases with the number of cigarettes smoked
per day (OR=1.98, 95% CI: 1.78-2.21 for ≥15 cigarettes/day vs. none) (47). Another
important and consistent cofactor is parity, as cervical cancer risk increases significantly
with number of full-term births (OR=3.82, 95% CI: 2.66-5.48 for ≥7 births vs.
nulliparous) (48). Use of oral contraceptives (OCs) is less strongly associated with
cervical cancer, with ever-users of hormonal OCs having 1.42 times the disease odds of
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never-users (95% CI: 0.99-2.04), though a significant trend is observed with duration of
use past a threshold of 5 years (OR=2.82, 95% CI: 1.46-5.42 for 5-9 years vs. neverusers) (49). It is thought that these environmental risk factors act through hormonal
mechanisms to influence the progression of cervical precursors, and smoking may have
additional effects via immune response suppression in the cervix and direct DNA damage
caused by tobacco carcinogens (45).
2.4.3.3 HIV/AIDS and Cervical Cancer
As a broad suppressor of immune system function, co-infection with the Human
Immunodeficiency Virus (HIV) impacts cervical cancer risk at several stages in the
carcinogenic process. Increased prevalence of HPV in HIV-infected women has been
found in several observational studies (50,51), and has been reported to be as high as
98% (52). Since clearance of the virus requires cell-mediated immunity, women infected
with HIV are more likely to develop persistent infections with multiple types that result
in cervical pre-cancers (50,51). Progression of SIL has also been found to correlate with
the degree of immunosuppression as determined by CD4+ cell counts (53). The incidence
of invasive cervical cancer is modestly higher in HIV-infected women than in uninfected
women (RR=1.7, 95% CI: 1.1-2.5) (54), though case reports have observed rapid
progression to invasive cancer in women with HIV (55,56). As it is the most common
cancer diagnosed in women who develop Acquired Immunodeficiency Syndrome (AIDS)
from HIV, cervical cancer is recognized as an AIDS-defining illness (57).
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2.4.3.4 Global Distribution of Risk Factors
Partially underlying global disparities in cervical cancer burden are the different
risk factor profiles between regions, notably the prevalence of HIV/AIDS. Unfortunately,
the countries most affected by the HIV/AIDS epidemic are also those with the highest
incidences of cervical cancer, creating a double disease burden in these areas. In
particular, although it has only 10% of the world’s population, over 60% of all
individuals affected by HIV reside in sub-Saharan Africa (58). As access to antiretroviral
therapy increases around the world, women are living longer with HIV but are more
likely to succumb to secondary diseases such as cervical cancer (59). Targeted prevention
measures towards these women are thus a public health priority.
In addition to HIV/AIDS, women in developing countries also have a higher
prevalence of other established risk factors enumerated in this section. The greater
prevalence of HPV in developing countries may be explained by certain cultural practices
such as early age at first marriage and marriage to older men or men with several
concomitant partners, as well as poorer hygienic conditions (60). Women in developing
countries also tend to have greater parity, particularly in rural regions; for example, the
total fertility rate in Tanzania is 5 births per woman (61). However, while risk factor
prevalence contributes to overall disease burden, evidence suggests that the most
important difference underlying cervical cancer disparities between developed and
developing countries is access to prevention (62).
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2.5 Prevention of Cervical Cancer
2.5.1 Population Screening Programs
Given the long latency period for progression of HPV-infected cells into invasive
cancer, cervical cancer is a disease that lends itself well to secondary prevention through
screening (25,27). The Papanicolau test (Pap), or cytological screening, was developed in
the 1950s as a means to detect potentially pre-cancerous lesions around the outer opening
of the cervix (63). The procedure involves collecting a small sample of cells from the
cervical transformation zone and smearing them onto a glass slide, which is then
examined under a microscope for abnormalities (63). To confirm a diagnosis, unusual
findings are followed up with more sensitive procedures such as biopsy or colposcopy, in
which the cervical transformation zone is visualized under magnification. Pre-cancerous
lesions can then be removed through excision or ablation in order to effectively prevent
their development into invasive carcinoma (63).
As mentioned previously, cervical cancer incidence and mortality have markedly
diminished in industrialized countries where organized cytological screening programs
have been implemented (62). Prior to the introduction of these programs in the 1960s,
cervical cancer rates were much the same in most of Europe, North America and
Australia/New Zealand as they are in developing countries today (62). Although the
efficacy of cytological screening was never formally tested in randomized controlled
trials, time trends of cervical cancer rates provide convincing evidence of its
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effectiveness, with declines in incidence and mortality paralleling the wide coverage of
screening programs in many countries (62). In Canada, for instance, invasive cervical
cancer incidence has declined by 58% and mortality by 71% since 1972, while timely
uptake of the Pap test has risen to over 80% in the young adult population (64). As the
sensitivity of a single Pap test to detect abnormalities is not particularly high (55-80%),
the efficacy of screening is achieved through repeat testing due to the disease’s slowgrowing nature (65). Although experts have not yet reached a consensus on the ideal
screening guidelines for effective prevention, most programs recommend Pap tests every
3-5 years for women who have ever been sexually active, starting in their early 20s (66).
2.5.1.1 Screening Challenges in Developing Countries
Despite the demonstrated effectiveness of population screening, developing
countries face several challenges to implementing such programs on a large scale and
achieving similar declines in cervical cancer rates (7). The majority of low-resource
nations have no organized implementation of cytological screening at all, and where
programs have been introduced in selected Latin American countries, they have not
effectively reduced mortality rates due to low population coverage or poor quality of Pap
testing (67–69). For a number of reasons, cytological screening is not an ideal
preventative test in settings where resources are scarce. The process requires well-trained
healthcare professionals to collect the samples, sufficient laboratory and technological
equipment to perform and process the smears, as well as cytotechnicians and pathologists
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to interpret findings, all of which are challenging to achieve in areas with few resources
and many competing healthcare priorities (7). As a further barrier to their effectiveness,
Pap tests are not processed immediately and involve more than one visit to a healthcare
provider (63), risking loss to follow-up in areas where healthcare facilities are not easily
accessible.
In addition to challenges with the test itself, the lack of resources and
infrastructure in developing countries also hinder the implementation of overarching
national programs for cervical cancer prevention (7). This organization of screening
services is essential, as cervical cancer incidence and mortality have only been
substantively reduced by screening in countries where the practice has been intensively
and systematically applied and where public awareness is high due to accompanying
education campaigns (62). Outside of organized programs, screening tests remain largely
opportunistic and do not achieve wide and equitable coverage of the population at risk.
2.5.2 New Approaches to Prevention
Beyond traditional methods of screening for cervical dysplasia, the identification
of HPV as the central cause of cervical cancer has paved the way for novel prevention
techniques targeting the virus itself. For example, modern molecular advances have
allowed the development of tests that use probes for DNA, RNA or proteins to detect
genital HPV infections. Although less specific since it cannot distinguish transient
infections from those that produce cytological changes (70), HPV DNA testing is much
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more sensitive (>95%) at identifying high-grade CIN than Pap cytology (71). As an
additional advantage, HPV DNA testing does not involve subjective interpretation,
allowing the possibility of self-sampling by women themselves and thus circumventing
certain barriers associated with screening in developing countries (72). When evaluated
in a large study of rural Chinese women, self-HPV tests had a high sensitivity (86.2%)
for CIN2/3 lesions, so long as the women were given proper instructions for obtaining the
samples (72). While the expense and duration of HPV-DNA tests currently impede their
large-scale application in resource-poor settings (73,74), rapid, low-cost and portable
technologies are under development and may become viable options as primary screening
tests in the near future (75).
Another emerging approach with much promise is the primary prevention of
cervical lesions and invasive cancer through vaccination against highly oncogenic strains
of HPV. At present, two vaccine formulas are commercially available, one quadrivalent
(Gardasil) and one bivalent (Cervarix). Both vaccines protect against infection with
HPV16/18, which account for the majority of cervical cancers, preventing HPV 16/18related CIN 2/3 lesions with >90% efficacy in HPV-naïve women (76,77). Thus far, HPV
vaccination programs have only been implemented on a national scale in developed
countries, as the costs of the vaccines have been prohibitive for low-resource settings.
Recently, however, the multinational drug companies responsible for the vaccines have
partnered with the GAVI Alliance to begin delivering them at low cost to developing
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countries, where it is estimated that primary prevention could avert almost 3 million
cervical cancer deaths over the lifetime of 10 vaccinated birth cohorts (78).
Unfortunately, prophylactic vaccination is not effective in women with previous HPV
exposure (77), and a remaining 30% of cervical cancer cases are caused by other HPV
strains not protected against by current formulas (18). While vaccination is an incredibly
hopeful prospect for future generations, it cannot replace the critical role of screening for
preventing cervical cancer in women who have ever been sexually active and are thus
already at risk.
2.5.3 Current Prevention Practices in Developing Countries
To mitigate the cervical cancer burden in low-resource settings, feasible
alternatives to Pap testing have been developed for use in these areas that are safe,
effective and simple to perform. Visual inspection-based methods involve the application
of a substance such as 3-5% acetic acid (VIA) or Lugol’s iodide (VILI) to the cervix,
which causes damaged tissue to change in colour, followed by visual examination to
identify well-defined, coloured lesions near the cervical transformation zone (5). This
immediate visualization also allows lesions to be removed in the same visit using lowcost cryotherapy, a “see-and-treat” approach that minimizes the number of women who
are lost to follow-up (79,80). An additional advantage of visual inspection is that it can be
performed by lay healthcare workers or even non-medical personnel after 5-10 days of
training (81), with a large multi-centre study in India/Africa showing reasonable
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agreement between trainers and local providers (64.5%; Kappa: 0.38) (82). While
reported figures are variable between different settings, pooled sensitivity estimates of
visual inspection to detect high-grade lesions are in the range of 67-79% for VIA and 7898% for VILI, both comparable with conventional cytology methods, though specificity
is somewhat lower (49-86% and 73-93%) (70).
In pilot and demonstration projects, the see-and-treat approach using VIA/VILI
with cryotherapy has been effective at preventing high-grade CIN and invasive cancer,
with a large randomized trial in South Africa showing a 77% lower prevalence of severe
dysplasia at one year in screened women (83). Similar findings were reported in a 20052009 demonstration project by the World Health Organization in six African countries,
including Tanzania (5). The report concluded with recommendations to scale-up the pilot
programs and integrate see-and-treat screening into existing health services, in order to
increase their coverage in both rural and urban areas. The demonstration projects also
included community awareness campaigns, and it was noted that scaling-up of services to
other regions would require the adaptation of such campaigns to the needs of targeted
women. To this end, regional information is required on the primary determinants and
barriers to screening experienced by local women.
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2.6 Screening Participation: Determinants and Barriers
2.6.1 Screening Coverage Inequities
Globally, it is estimated that 75% of eligible women in developed countries have
undergone screening in the past 5 years, while this proportion is less than 5% in women
from developing countries (84), and reaches almost negligible levels in some resourcepoor nations such as Ethiopia and Bangladesh (6). Women from countries in the poorest
global decile are 7 times less likely to receive effective screening for cervical cancer
compared to their counterparts in the wealthiest decile (9% vs. 64%) (6). Furthermore,
because tests tend to be performed opportunistically in reproductive health clinics,
women screened in developing countries are often younger than 35 years, and so scarce
screening resources may not be efficiently allocated to the age group at highest risk for
developing precancerous lesions and cervical cancer (84).
In addition to global inequities in screening coverage between developed and
developing countries, inequities also exist within countries according to sociodemographic factors (6). Coverage is not perfect even in developed countries with
established programs, and the underserved part of the target population is often
comprised of women who are already at higher risk for cervical cancer. This group is
similar across countries and different healthcare systems: unscreened women tend to be
socio-economically deprived, highly mobile in residence, and without a fixed address or
regular healthcare provider (85). Evidence suggests that socioeconomic inequities are
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more pronounced in developing countries due to opportunistic screening situations. As a
result, tests are performed differentially among women with regular healthcare access,
who tend to be wealthier and more educated (6,83), while older and poorer women are
rarely screened though being at highest risk for the disease (6). In Kenya, for example,
although overall coverage of screening is low, 26% of women in the richest wealth decile
have ever received a pelvic exam for cervical cancer, compared to only 9% of women in
the poorest decile (6).
2.6.1.1 Rural/Urban Differences
In both developed and developing countries, rural and urban regions tend to have
different social and physical environments that contribute to differences in health
outcomes. Inhabitants of rural regions are typically less able to access health services, an
inequity that is particularly extreme in developing countries due to poorer overall
healthcare infrastructure (86). While 87% of the urban population in sub-Saharan Africa
are in close proximity to health services, half of women who reside in rural areas live
more than 10 km away from the nearest primary care centre (86). Observational studies
in sub-Saharan African countries have consistently reported screening prevalence to be
extremely low in rural women, often less than 1% (87,88). However, while healthcare
accessibility is an important reason underlying screening coverage inequities (83), certain
aspects of urban contexts such as weaker social ties and population overcrowding may
also result in worse health outcomes, and potentially poor screening participation (89,90).
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Given that various factors in rural and urban environments can affect women’s access to
healthcare and result in different barriers to participation in screening programs, ruralurban comparisons will be a key consideration in this thesis.
2.6.2 Perceived Barriers in Sub-Saharan Africa
In addition to barriers imposed by lack of availability or access to screening
services, women’s awareness and attitudes surrounding cervical cancer and screening are
important determinants of their likelihood of being screened. Personal barriers have been
investigated in healthcare workers, university students and the general population in
several sub-Saharan African contexts, with the following factors being frequently
identified in these observational studies.
2.6.2.1 Low Awareness and Knowledge of Screening
Consistently, the most important factor preventing women from seeking screening
in sub-Saharan African countries is low awareness and knowledge of both cervical cancer
and the purpose of screening tests. Fewer than 30% of women in a large Nigerian study
had ever heard of cervical cancer, and only half of these knew that screening existed (87).
Comparisons between patients from a screening/diagnostic clinic and new-patient clinic
at Ocean Road Cancer Institute (OCRI) in Dar es Salaam revealed that women in the
screening clinic were four times more likely to have prior knowledge of the disease (91).
Cervical cancer knowledge is low even among healthcare providers in sub-Saharan
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Africa. For example, the majority of nurses at KCMC in Tanzania had inadequate
knowledge of HPV transmission, risk factors, symptoms, treatment and screening
procedures for cervical cancer (92). Given that cervical cancer knowledge in the general
population is often gained through education in healthcare settings, the lack of knowledge
among nurses and providers has important consequences for overall public awareness.
2.6.2.2 Lack of Perceived Risk
Even among sub-Saharan African women with awareness of cervical cancer and
screening, uptake of screening remains low because they often do not perceive
themselves to be at risk, despite seeing friends or family members die from the disease
(87). Since the notion of prevention is not widespread in settings with few healthcare
resources, many women do not see the reason for being tested prior to experiencing
symptoms. For example, in an ethnographic survey of Kenyan women, a commonly
raised concern was “if you are not in pain, why do [you] need a test?” (93). This barrier is
particularly important in women of higher socioeconomic status in developing countries
who experience fewer access-related barriers to screening (94). In Uganda, 80% of
respondents at a university teaching hospital had never been screened despite working in
a hospital where the service was available at no cost. Their reasons were not feeling at
risk, lack of symptoms, lack of interest and/or not yet being at a risky age (95). Similarly,
Gharoro et al showed that nearly all healthcare providers who had never had a Pap test
did not feel at risk for developing the disease (96).
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2.6.2.3 Cultural Barriers
Certain cultural beliefs in sub-Saharan Africa can also influence women’s
acceptance and willingness to be screened for the disease. These include cultural notions
of modesty, as over half of women from a study in rural Mozambique would only accept
the test if it was performed by a female clinician (97). In addition, due to the disease’s
sexual etiology and association with “unacceptable social behaviours” in some
communities, women may be reluctant to seek a test that could confirm a cervical cancer
diagnosis and imply engagement in such behaviours. Participants in a qualitative study in
Ethiopia noted that “people keep their disease secret, naming their illness as gastritis,
kidney problem, and so on, ” with a community leader observing that women rely on
home-based traditional treatments so that they can avoid social stigma from disclosing
their disease status to the community (98). Further, low awareness of the true causes
underlying cervical cancer may lead to proliferation of cultural myths and explanations
for its occurrence. Some communities believe that cervical cancer is caused by witchcraft
or that it is only curable by traditional healers, resulting in unwillingness to seek medical
services for the disease (97,99). Cultural variables in particular are highly variable across
different regions in sub-Saharan Africa, and screening programs must be informed of
local beliefs in order to effectively address relevant barriers in the target population.
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2.7 Tanzania and the Kilimanjaro Region
Tanzania is a low-income country in sub-Saharan Africa on the eastern coast,
bordered by Kenya to the north and Mozambique to the south. It is a large, diverse
country of 46 million people, but also among the poorest in the world, with a third of the
population living below the poverty line (61). Kilimanjaro is one of the country’s thirty
administrative regions, home to 3% of the Tanzanian population and situated in the
northeastern part of the country along the Kenyan border. Its capital is Moshi Town, and
the region is divided into six districts: Rombo, Mwanga, Same, Hai, Moshi Rural and
Moshi Urban (100).
Figure 2.2 Kilimanjaro region in Tanzania (101)

The majority of inhabitants in the Kilimanjaro region live in rural areas (79%),
though population growth is rapid in the urban areas surrounding Moshi Town. The
proportion of men and women in Kilimanjaro is approximately equal. The region has 19
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hospitals in operation, with half receiving government funding and the other half run by
volunteer organizations (100).
2.7.1 Screening in Tanzania
As previously mentioned, a screening demonstration project was implemented in
2005-2009 by the International Agency for Research on Cancer in Tanzania as well as
five other African countries (5). The purpose of the project was to demonstrate the
feasibility and acceptability of see-and-treat screening using VIA and cryotherapy in
resource-constrained countries, and to inform the development of national prevention
programs using such techniques. The success of the pilot project led to its scaling-up by
the Tanzanian government to cover additional regions in the country. The see-and-treat
approach has been officially endorsed by the Ministry of Health and Welfare, which
approved the National Cervical Cancer Prevention and Control Strategy and service
delivery guidelines in February 2011 (102). However, these guidelines have not yet
translated into a national program.
In the Kilimanjaro region, screening services are available through the
government-run Mawenzi Hospital and Kilimanjaro Christian Medical Centre, one of the
country’s four private referral hospitals that serves a catchment area of over 11 million
people in northern Tanzania. Other screening initiatives are operated by NGOs in the
region, such as Grounds for Health and JHPIEGO (101,103). The Reproductive Health
Centre at KCMC runs Cervical Cancer Clinic (CCC) three times a week, and up until
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recently, the service was provided free of charge. Statistical data for local utilization of
screening are unavailable but observations by Dr. Oneko, gynecologist/obstetrician at
KCMC, suggest that a low proportion of women in the Kilimanjaro region present for
screening, and invasive, incurable cancer is still common. Awareness and education
initiatives may improve attendance at screening clinics in the region, but development of
these programs requires information on the local knowledge, attitudes and barriers
experienced by women. One previous study has examined knowledge, attitudes and
accessibility to cervical cancer screening in the Kilimanjaro region, reporting a screening
prevalence of 23% among rural women (104). It concluded that, among other potential
barriers, cervical cancer knowledge and living within 5 km of a screening facility were
the strongest predictors of screening status. However, as the study only sampled rural
women, the findings cannot be generalized to women in urban areas, where screening
rates may remain low despite geographic proximity to screening facilities.
2.8 Conceptual Framework of Thesis
The Health Belief Model (HBM) is a well-known and established theory for
predicting individual participation in preventative health behaviours (105). The model
postulates that health decisions are influenced by perceptions in four key constructs: the
severity of the disease, one’s susceptibility to the disease, the benefits of taking
preventative action, and the barriers to taking that action. These relationships are
mediated by demographic variables (i.e. age, ethnicity/race, socio-economic status), as
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well as awareness factors including knowledge and prior contact with the disease.
Updated versions of the model have further recognized the influence of cues to action in
the environment, such as media advertisements and advice from other individuals, and
self-efficacy, a measure of confidence in one’s ability to take action (106). Reviews of
studies using the HBM as a conceptual framework have provided empirical support for
its utility, with “perceived barriers” consistently proven as a powerful predictor of
engagement in health behaviours (107,108). With regard to cervical cancer prevention,
the HBM has been widely applied across several populations to assess compliance with
Pap testing, particularly among underserved immigrant and ethnic subgroups in
industrialized countries (109–111).
The objectives of this thesis are mapped onto the following conceptual
framework, which adapts constructs from the Health Belief Model while also considering
the overall rural/urban context. Objective 1 will describe the knowledge, attitudes and
practices of cervical cancer screening in the study population, including perceived
severity and perceived susceptibility. Objective 2 will describe the perceived barriers to
screening in the sample, as well as reasons for being screened. Objective 3 will identify
the determinants of women who a) have been screened for cervical cancer and b) are
willing to be screened.
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Figure 2. Conceptual framework of thesis

2.9 Summary and Rationale
Cervical cancer is an important global cause of morbidity and mortality, a burden
that is largely carried by women in the developing world (1). Some of these disparities
are due to differing risk factor profiles between regions, such as higher parity, earlier
onset of sexual activity and the double burden of HIV/AIDS in developing countries
(58,60). Due to its slow-growing nature, cervical cancer is a disease that is preventable
when precursors are detected in their early stages (27). Most evidence suggests that the
reductions in cervical cancer observed in industrialized countries have been due to
widespread screening practices for these precursors in the population, rather than
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underlying changes in risk patterns (4). As the large disparities in cervical cancer burden
around the world cannot be explained by geography, the differences are due to the sociodemographic characteristics of women and the societal disadvantages of regions where
they reside, factors over which they have little control (9). These differences are health
inequities, which both result from and contribute to social disadvantage (9). As a matter
of social justice, all women should be able to benefit from the preventative screening that
has brought cervical cancer rates down to the low levels seen in more developed parts of
the world (9).
While new prevention approaches such as vaccination have great potential for
future impact in the developing world, cervical screening is currently the most effective
means available for preventing cervical cancer (62). Though there are difficulties to
implementing large-scale programs using cytological screening in areas with poor
healthcare infrastructure, alternative tests such as VIA and VILI have been developed to
overcome structural barriers in low-resource settings (5). These tests are simple to use,
can be performed by lay healthcare personnel, and as a particular advantage, provide
results immediately so that women can be treated in the same visit (5). Although not yet
organized by an overarching program, visual inspection-based tests are available to
Kilimanjaro women at healthcare facilities and clinics in the region. However, uptake of
these services is reported to be poor. It is suspected that there are additional barriers
preventing women from attending screening clinics, such as low awareness, lack of
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perceived risk and cultural beliefs based on similar studies that have been conducted in
sub-Saharan Africa (93,95,96). These factors must be explored locally to inform
education initiatives aimed at increasing screening uptake in the region, in the absence of
a national prevention program.
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Chapter 3
Methods
3.1 Restatement of Objectives
The first objective of this thesis is to describe the knowledge, attitudes and
practices of cervical cancer screening in rural and urban Kilimanjaro women, providing
population estimates of the proportion of women screened in the region. The second
objective is to identify the most important perceived barriers to being screened in rural
and urban areas of the region, as well as reasons for being screened in ever-screened
women. The final objective is to determine the demographic, knowledge and attitude
factors associated with cervical cancer screening status and screening acceptability in the
Kilimanjaro area. Overall, this thesis aims to provide evidence of the need for improved
cervical cancer education and screening coverage in both rural and urban parts of the
Kilimanjaro region in Tanzania, while identifying underserved groups of women that
should be targeted and important barriers that must be addressed for effective regional
screening.
3.2 Study Design
To investigate these objectives, this thesis analyzes data from a cross-sectional
study conducted in rural and urban districts of the Kilimanjaro region during June-July
2012. The overarching study was designed and implemented by a team of students and
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co-investigators, including MSc candidates Emily Skrastins and Melissa Cunningham.
The data collection procedures will be described in this chapter.
3.3 Study Population
The study population was defined as all women between the ages of 18-55 years
residing in the Kilimanjaro region of Tanzania and the study sample was selected with a
multistage random sampling strategy. One urban and one rural district in the Kilimanjaro
region were selected a priori to sampling. Moshi Urban was selected as it is the only
urban district in the region, while Moshi Rural was selected for logistical reasons due to
proximity and because it remains in the catchment area for the two hospitals that offer
screening services in Moshi Town. From a list of wards in Moshi Urban and Moshi
Rural, five wards were randomly selected in each district. The ward chairmen provided a
list of the villages in their ward, from which three villages were randomly selected. A
total of 312 rural and 280 urban women were recruited, and response rates were 97% and
98% in these strata respectively. From this study population, 8 women were excluded for
being outside the targeted age group and a further 11 were excluded because the
interviewers did not believe their survey responses were valid. The final study sample for
this thesis comprised 303 rural women and 272 urban women.
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3.4 Study Questionnaire
The study questionnaire was developed through an iterative process as part of an
independent study course in survey methods. The questionnaire development process was
informed by theory and followed best practices in survey design (112,113). The survey
objectives were initially identified, followed by a review of the background literature that
included critical evaluation of previous surveys on the knowledge, attitudes and practices
surrounding cervical cancer screening and other preventative health behaviours. Survey
items were adapted from the reviewed questionnaires, applying epidemiologic reasoning
to question design (114). The complete survey was drafted giving consideration to
question ordering and layout (112). Lastly, the questionnaire was translated into
Kiswahili by the research coordinator at the Pamoja Tunaweza Women’s Centre and back
translated by another staff member to ensure accuracy. The final survey draft was
reviewed and revised in consultation with Dr. Oneko at KCMC.
3.5 Data Collection and Field Experience
Data collection was planned and executed by a team of two medical students and
two graduate students in epidemiology, assisted by the research coordinator at Pamoja
Tunaweza. Six local research assistants fluent in Kiswahili were recruited to conduct the
study interviews. All were secondary school graduates with previous experience in
administering interviews for research purposes among rural Tanzanian participants. They
also underwent a two-day training covering the background and objectives of the study,
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the consent process, ethical and sensitivity issues, and standard methods of administering
the survey questions. On field days, a student investigator and research assistant were
paired together and conducted 6-7 interviews. Typically, two villages were surveyed in
one day for on average three field days per week.
3.5.1 Pilot Testing
Informal pre-testing of the survey occurred among female staff and clients at the
Pamoja Tunaweza Women’s Centre in Moshi Town. The purpose of this testing was to
receive feedback on the wording, ordering and cultural appropriateness of questions, as
well as to obtain an estimate of the survey length. The women also suggested different
response categories for certain questions, such as income and education, based on their
knowledge of the target population’s demographics.
Once the final version of the survey was drafted, formal pilot testing was
conducted in a sample of 63 women from three villages of a randomly selected rural
ward. The goal was to duplicate the entire data collection process on a small scale prior to
full implementation, in order to identify logistical problems and address any
comprehension or translation issues experienced by the target population.
3.5.2 Participant Recruitment
The planned recruitment method was to systematically select every kth household,
with the ‘k’ interval dependent on the size of the village, to obtain approximately 20
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participants that were representative of the village. If there were several eligible women
in one household, one participant would be randomly selected from among them. If there
were no eligible or consenting participants in the household, then a woman from the
following household would be selected (sampling with replacement).
This sampling method was adapted in the field due to the diversity of the sampled
villages and neighbourhoods. In rural areas where there were no clear boundaries or maps
available for the villages, it was not possible to define a sampling frame from which to
systematically select households. Instead, interviewers relied on the chairman to divide
the village into smaller parts and lead each research assistant pair to a different area.
From there, the pair would systematically sample participants from the surrounding group
of households. In urban neighbourhoods, the chairmen assigned two or three streets to
each research assistant pair, from which they would systematically sample participants
along the row of households.
In addition, given that a large amount of the urban target population would be
working downtown during the day, 120 participants were systematically sampled from
the main streets in downtown Moshi. Most of the participants were employed at small
businesses on these streets, although some were interviewed at their residences in the
downtown area. The home addresses of working women were requested to determine
whether they were commuting from a rural or urban ward.
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3.5.3 Participant Interviews
Upon approaching potential participants in the selected households, research
assistants first gave a brief explanation of the study and asked whether the woman would
be interested in participating. If she agreed, the research assistant would describe the
study in further detail and guide her through the consent form. Participants all kept a copy
of the study information and signed consent form, which included the contact information
of the co-investigators and the Reproductive Health Centre at KCMC.
The survey was administered through verbal, face-to-face interviews and
generally took between 30-45 minutes to complete. This survey medium was chosen as a
written survey would exclude some participants, particularly in rural areas, given that the
literacy rate in Tanzania is 73% (61), meaning that a written survey would exclude some
participants. It also made it possible for interviewers to detect verbal inflexions, gestures
and other body language that aided in the interpretation of responses. Relevant
observations were noted in a “comments” section at the end of the survey.
As interviews were usually conducted in women’s households, their partners and
children would often be present, along with other community members passing through.
Due to the sensitive nature of some questions, women were encouraged to step into a
different room of the house or surrounding area for the duration of the interview. If the
presence of others was unavoidable, the research assistant would speak in low tones when
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asking personal questions, such as those regarding sexual history and household income,
and indicate on the survey that others were present.
3.6 Data Management
Each participant was assigned a unique study ID and no personal identifiers were
recorded. Prior to departure from Tanzania, the survey data were entered by the student
investigators into an electronic, password-protected database. Database access has been
restricted to the students utilizing this data for their theses. The hard copies of surveys
and consent forms are being stored separately in locked filing cabinets at the Pamoja
Tunaweza Women’s Centre in Moshi. These copies will be destroyed once analysis of the
survey data is complete.
3.7 Measurement of Predictor Variables
All factors suspected to be associated with screening status or screening
acceptability were derived into study variables using information collected in the study
questionnaire. Demographic variables included: residence (rural or urban), age group
(<30, 30-39, 40-49, >50), marital status (single, partnered or separated/widowed),
religion (Christian or Muslim), cultural group (Chagga, Pare or other), occupation (farm
labourer, small businesswoman, teacher, healthcare provider), education (primary or less,
some secondary, secondary completed or tertiary), monthly household income in
Tanzanian shillings (<40,000 TSH, 40,000-79,000 TSH, 80,000+ TSH), perceived health
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(good or fair/poor), health insurance (yes or no), hormonal contraception use (yes or no),
condom use (yes or no), number of births (none, 1-2, 3-4 or >4), age at sexual debut
(<16, 16-23, >23), number of lifetime sexual partners (none, 1 or multiple). Knowledge
variables included: adequate knowledge of cervical cancer (yes or no), friend or relative
with cervical cancer (yes or no). Attitude/belief variables included: belief that cervical
cancer can be fatal (yes or no), belief that it is treatable (yes or no) and the perception that
she herself is at risk (yes or no). The adequate knowledge of cervical cancer variable was
created using the survey items asking women “Have you heard of cervical cancer?” (yes
or no/don’t know), “Have you heard of the cervix?” (yes or no/don’t know), “Have you
heard of cancer?” (yes or no/don’t know) and “Does cervical cancer occur in men or
women?” (women or men/both/don’t know). If women answered yes or gave the correct
response to all 4 questions, they were considered to have “adequate cervical cancer
knowledge.”
Variable categories from the survey were modified to the categories listed above
prior to analysis based on those used in previous studies and considering the distribution
of responses. Adjacent categories with low cell count numbers were collapsed. Written
survey items, such as occupation, were entered as string variables and categorized a
posteriori for analysis. Binomial variables that had a negligible amount of positive
responses were not included in the analysis (smoking status, HIV status and polygamy).
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3.8 Measurement of Outcome Variables
The two binary outcomes selected for the predictive models were also derived
from information in the study questionnaire. The first outcome (self-reported screening
status) was created using the item that asked “Have you ever been checked for cervical
cancer?” (yes or no/don’t know). Among women who had never been screened for
cervical cancer, the second outcome (screening acceptability) was created using the item
that asked “Would you accept screening if it was available to you?” (yes or no/don’t
know).
3.9 Statistical Analyses
3.9.1 Descriptive Statistics/Objective 1
Descriptive statistics were used to present demographic characteristics compared
between the rural and urban study populations, as well as their knowledge, attitudes and
practices of cervical cancer screening. Means and standard deviations were calculated for
continuous variables and frequency tables were produced for categorical variables.
Comparisons were made between the rural and urban strata using independent t-tests for
continuous, normally distributed variables, Wilcoxon rank-sum tests for continuous, nonnormally distributed variables and Chi-Square and Fischer’s exact tests for categorical
variables. All statistical analyses were performed using SAS (Version 9.3, SAS Institute,
Cary, NC).
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3.9.2 Objective 2
This analysis was conducted to compare self-reported screening barriers between
rural and urban districts in women who have never been screened. 2x2 contingency tables
were created for each barrier and the rural/urban variable, and chi-squared tests or
Fisher’s exact tests were performed to determine whether the self-reported frequencies
were significantly different between rural and urban women. In addition, reasons for
being screened were investigated in the same way among women who had ever been
screened.
3.9.3 Objective 3
The purpose of this analysis was to determine which demographic, knowledge
and attitude variables were associated with two outcomes (screening status and screening
acceptability) by creating logistic regression models. Models were stratified a priori
according to the hypothesis that associations would differ between rural and urban strata.
Screening status was assessed in the whole study sample, while screening acceptability
was assessed only in women who had never been screened. The models were created
using generalized estimating equations with an exchangeable correlation matrix to
account for the clustered nature of the sample, with participants nested within villages.
All variables related to the outcome at p=0.25 were included in the preliminary main
effects model. Variables were removed and purposefully selected back into the final
model using backwards selection, with the goal of creating the most parsimonious model
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(115). Variables were retained in the final model if they were statistically significant at
the p=0.05 (predictors) or if their removal changed the remaining effect estimates by
more than 10% (confounders). Linearity assumptions were tested for all continuous
variables, collinearity was assessed between predictor variables, and influence
diagnostics were evaluated within each model.
3.10 Ethical Considerations
In cross-cultural research, it is important to be aware and sensitive to the cultural
and social differences of the study population (116). Every effort was made to build trust
with those involved and leave them with a positive impression of the research
community. The study was explained and permission was obtained from the ward and
village chairmen prior to surveying in the area. Local customs were observed, and
women were greeted appropriately and respectfully. Study materials were all presented in
Kiswahili and technical language was avoided. Women’s participation in this study was
voluntary, and written, informed consent was obtained from all respondents prior to the
interview. Ethics approval was granted by the Kilimanjaro Christian Medical Centre
Ethics Board in Tanzania and the Health Sciences Research Ethics Board at Queen’s
University (Appendix B).
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Chapter 4
Results
4.1 Descriptive Statistics
4.1.1 Socio-Demographic Characteristics
The final study sample was comprised of 303 rural and 272 urban women. Table
4.1 presents the frequencies of socio-demographic variables stratified by rural/urban
residence. The rural and urban groups were significantly different with respect to nearly
all of the measured characteristics, which is consistent with previous socio-economic
surveys of the region (100). On average, rural women were older than urban women, with
mean ages of 36.2 (SD=9.71) and 31.2 (SD=8.89) respectively (p<0.001). Half of the
urban sample was in the youngest age group (<30 years), while the age distribution of
rural women was more even across all categories. Possibly due in part to this different
age structure, marital status also differed between the two groups (p<0.001) with the vast
majority of the rural sample married (74%) compared to around half of the urban sample
(56%). More urban women were single, partnered or separated, while the rural group had
a higher proportion of widows.
With respect to culture and religion, the urban group was more diverse than the
rural group, which was by contrast quite homogeneous. Although women in both rural
and urban samples were predominantly Christian (95% and 69%), nearly a third of urban
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women identified as Muslim in faith. Similarly, of the two principal cultural groups in the
Kilimanjaro region, 85% of rural women belonged to the Chagga tribe compared to half
of the urban sample, while 20% of urban women belonging instead to the Pare tribe. In
addition, 30% of women in the urban group belonged to a variety of other cultural groups
from across the country, reflecting migration into the Moshi Municipality. Although
polygamous marriages were not common in the sample (4% overall), the higher
proportion in the urban group may reflect this religious and cultural diversity, as
polygamy is typically discouraged by the Christian faith and rarely practiced among the
Chagga.
Importantly, rural women were significantly lower in socioeconomic status than
urban women, as determined by highest level of educational attainment, monthly
household income, and occupation. For educational attainment, a fair proportion of urban
women had completed some secondary education or more (38%), while the majority of
rural women (85%) had not continued beyond primary education. In terms of occupation,
three-quarters of rural women were manual labourers working on farms or around their
household, while most of the remaining women were employed as fruit vendors,
storekeepers, and in other small businesses; these proportions were reversed in urban
women. In addition, 20% of the urban sample was unemployed or housewives. A very
small number in both groups were teachers, healthcare workers or in other professional
fields. In terms of monthly household income, measured in Tanzanian shillings, the
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majority (62%) of rural women earned less than 20,000 TSH (13 CAD) per month, while
only 14% earned above 40,000 TSH (26 CAD) per month. In contrast, the highest income
category in the urban sample was also the largest, with 28% reporting to earn more than
100,000 TSH (64 CAD) per month, although a large proportion of urban women also
earned less than 40,000 TSH per month (44%).
Despite the differences observed in socioeconomic status, the proportion of those
with some form of health insurance was the same, albeit low, at 14% in the two groups.
However, self-perceived health status was lower in the rural group (p=0.003), with the
most frequently reported ratings being ‘Fair’ among rural women (58%) and ‘Good’
among urban women (44%).
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Table 4.1 Socio-demographic characteristics of the study population
Characteristic
Mean age (SD)
Age group
<30
30-39
40-49
≥50
Marital status Single
Partnered
Married
Separated
Widowed
Marriage type Monogamy
Polygamy
Religion
Christian
Muslim
Culture
Chagga
Pare
Other
Income
<20,000
20,000-39,000
40,000-59,000
60,000-79,000
80,000-99,000
≥100,000
Occupation
Unemployed
Farmer
Small business
Teacher
Healthcare
Other professional
Educational
Less than primary
attainment
Primary complete
Some secondary
Secondary complete
Tertiary
Self-rated
Poor
health
Fair
Good
Very good
Excellent
Health
Yes
insurance
No
a.
b.
c.

Total
(n=575)
33.8 (9.65)
38.0 (215)
32.9 (186)
21.4 (121)
7.77 (44)
13.7 (78)
8.61 (49)
65.6 (373)
7.03 (40)
5.10 (29)
95.7 (399)
4.32 (18)
82.9 (474)
17.1 (98)
68.2 (391)
12.4 (71)
19.4 (111)
42.7 (241)
22.5 (127)
11.1 (63)
4.42 (25)
3.19 (18)
16.1 (91)
13.7 (67)
43.6 (213)
34.8 (170)
2.66 (13)
2.25 (11)
3.07 (15)
8.38 (48)
65.8 (377)
17.1 (98)
4.54 (26)
4.19 (24)
4.41 (25)
51.3 (291)
34.7 (197)
6.35 (36)
3.17 (18)
14.0 (79)
86.0 (485)

Wilcoxon rank-sum test
Pearson’s chi-squared test
Cochran-Armitage test for trend
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Frequency % (n)
Rural
Urban
(n=303)
(n=272)
36.2 (9.71)
31.2 (8.89)
27.5 (82)
49.6 (133)
34.2 (102)
31.3 (84)
26.9 (80)
15.3 (41)
11.4 (34)
3.73 (10)
10.3 (31)
17.6 (47)
4.30 (13)
13.5 (36)
74.2 (224)
55.8 (149)
5.30 (16)
8.99 (24)
5.96 (18)
4.12 (11)
97.6 (247)
92.7 (152)
2.37 (6)
7.32 (12)
95.0 (287)
69.3 (187)
4.97 (15)
30.7 (83)
84.8 (256)
49.8 (135)
5.63 (17)
19.9 (54)
9.60 (29)
30.2 (82)
62.2 (184)
21.2 (57)
22.6 (67)
22.3 (60)
7.43 (22)
15.2 (41)
0.68 (2)
8.55 (23)
1.69 (5)
4.83 (13)
5.41 (16)
27.9 (75)
7.87 (21)
20.7 (46)
76.8 (205)
3.60 (8)
10.9 (29)
63.5 (141)
1.87 (5)
3.60 (8)
1.12 (3)
3.60 (8)
1.50 (4)
4.95 (11)
10.9 (33)
5.54 (15)
74.5 (225)
56.1 (152)
8.28 (25)
26.9 (73)
3.64 (11)
5.54 (15)
2.65 (8)
5.90 (15)
5.72 (17)
2.96 (8)
58.6 (174)
43.3 (117)
26.3 (78)
44.1 (119)
6.73 (20)
5.93 (16)
2.69 (8)
3.70 (10)
14.2 (42)
13.8 (37)
85.8 (254)
86.2 (231)

p
<0.001a
<0.001b

<0.001b

0.01b
<0.001b
<0.001b
<0.001c

<0.001b

<0.001c

<0.001c

0.90b

4.1.2 Cervical Cancer Risk Factors
Table 4.2. shows the prevalence of known risk factors for cervical cancer in the
study population stratified by rural/urban residence. Overall cervical cancer risk did not
appear to be substantially different between the rural and urban women according to
these variables, though the groups differed with respect to some individual risk factors.
Although mean age in the rural sample was higher than in the urban sample (Table 4.1.),
the proportion of women in the age group at highest risk for developing pre-cancerous
lesions (30-39 years) was roughly equal between the two strata. While nearly all women
in the sample reported having had sexual intercourse, a small but significantly higher
proportion of women in the urban sample reported that they had never had intercourse
(11%, p<0.001). This difference may be due in part to the younger age distribution in the
urban sample, as the mean age at first intercourse reported among sexually active women
was identical in the two groups (19.6, SD=3.19 vs. 19.9, SD=3.27). Similarly, although
significantly fewer urban women reported having one sexual partner, the proportions of
women with more than one lifetime sexual partner were equal in both groups (25% with
2-3 partners, and 3% with 4+ partners). While it was not possible to collect information
on the lifetime sexual partners of women’s partners, it was noted previously that
polygamy, although rare, was more frequent among the urban sample.
With respect to other known risk factors, a large percentage of women in both
groups reported ever using hormonal contraception methods (65%), and this was not
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different between rural and urban women. However, rural women were significantly
more multiparous than urban women, with a mean of 3.49 births (SD=2.24) among the
rural and 1.89 births (SD=1.54) among the urban women, respectively. Condom use was
not common in the sample (5%), which is consistent with observations from a previous
Tanzanian study (117). Very few women in the overall sample reported to be smokers
(n=5). While tobacco smoking is more common among Tanzanian men, women are also
much less likely to report their true smoking status due to social stigma (118). Similarly,
only a small proportion in the sample indicated that they were HIV-positive (1%). This
figure is likely an underestimate of the true rate as well, as it is below the estimated HIV
prevalence of 6.2% in the adult female Tanzanian population (119). It is possible that
some women were HIV-positive without knowing, or were aware but did not wish to
disclose this information.
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Table 4.2 Prevalence of cervical cancer risk factors in the study population
Risk factor
Ever had intercourse
Mean age at first
intercourse (SD)
Number of lifetime
sexual partners
Ever used
contraception
Condom use

Yes
No
None
1
2-3
4+
Yes
No
Yes
No

Mean number of births
Smoker
Yes
No
HIV status
Positive
Negative
a.
b.
c.
d.

Total
(n=575)
93.0 (533)
6.98 (40)

Frequency % (n)
Rural
Urban
(n=303)
(n=272)
96.7 (292)
88.9 (241)
3.31 (10)
11.1 (30)

p
<0.001a

19.8 (3.22)

19.6 (3.19)

19.9 (3.27)

0.25b

7.24 (41)
64.1 (363)
25.6 (145)
3.00 (17)
64.5 (378)
35.5 (208)
5.39 (31)
94.6 (544)
2.73 (2.10)
0.88 (5)
99.1 (564)
1.05 (6)
99.0 (567)

3.32 (10)
68.8 (207)
24.9 (75)
2.99 (9)
66.0 (204)
34.0 (105)
4.29 (13)
95.7 (290)
3.49 (2.24)
0.67 (2)
99.3 (298)
0.66 (2)
99.3 (300)

11.7 (31)
58.9 (156)
26.4 (70)
3.02 (8)
62.8 (174)
37.2 (103)
6.62 (18)
93.4 (254)
1.89 (1.54)
1.12 (3)
98.9 (266)
1.48 (4)
98.5 (267)

<0.001c

0.42a
0.22a
<0.001b
0.67d
0.43d

Pearson’s chi-square test
Wilcoxon rank-sum test
Cochran-Armitage test for trend
Fisher’s exact test

4.2 Objective 1: Knowledge, attitudes and practices of cervical cancer screening
The purpose of this descriptive analysis was to compare the knowledge, attitudes
and practices of cervical cancer screening between rural and urban women in the study
population. The majority of women in the sample (82%) had heard of cervical cancer,
with no rural-urban difference in awareness. Cervical cancer-related knowledge and
attitude items were only assessed in these women (n=474), as valid responses to the
remaining questions required an awareness of the disease.
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When asked to select all ways in which they had heard of cervical cancer, the
women’s primary source of cervical cancer awareness was through the media, with 73%,
22% and 13% indicating the radio, television and newspaper, respectively. A higher
proportion of rural women had heard of cervical cancer through the radio, while
television was a more frequent source for urban women (both p<0.001). These
differences may be a reflection of the general socioeconomic status of each group. Wordof-mouth was also a common route for information (21%), although awareness through
church members was more often reported in rural women (14% vs. 3%, p<0.001).
Relatively few women had heard of cervical cancer from a healthcare provider (13%),
and far fewer had heard of it through their education or schooling (1%). Almost 30% of
women had ever directly known someone with cervical cancer, which was similar among
rural and urban women.
While overall awareness of cervical cancer was high, a much lower proportion of
women had an adequate biological understanding of the disease, though this was
significantly higher in the urban group (p=<0.001). Around 18% of urban women,
compared to 9% of rural women, could identify the cervix on a female body diagram and
correctly indicate that the disease affects women only. There were no rural-urban
differences with respect to knowledge of sexual risk factors, and around half of women in
the sample correctly recognized each factor as conferring an increased risk for cervical
cancer.
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Concerning attitudes towards the disease, most women believed that the disease
was fatal (91%), but 66% also believed that it could be cured or treated. A higher
proportion of urban women (76%) compared to rural women (66%) believed they were at
risk for cervical cancer (p=0.04). In terms of cervical cancer practices, a low proportion
of women had ever received a screening test for the disease (6% overall), and this
prevalence was lower in the rural group compared to the urban group (4% vs. 8%,
p=0.04). Among never-screened women, the vast majority (90%) indicated that they
would agree to be screened if they were offered the test. Of these women, a large
proportion would be willing to travel over 2 hours to access a screening clinic, and this
proportion was significantly higher in the rural group than in the urban group (60% vs.
49%, p<0.001).
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Table 4.3 Cervical cancer knowledge, attitudes and practices in the study sample
Variable
Aware of
disease
Source of
awareness

Known person
with disease
Adequate
knowledge
Risk factor
knowledge
Believes it is
fatal
Believes it is
treatable
Perceives self
at risk
Ever screened
Would accept
screening
Max distance
willing to travel
a.
b.

Yes
No
Church
Family/friend
Healthcare
Studies
Newspaper
Radio
Television
Yes
No
Yes
No
Multiple partners
Unprotected sex
Early sex debut
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
<30 min
1h
>2 h

Total
(n=474)
82.4 (474)
17.6 (101)
8.44 (40)
20.5 (97)
12.7 (60)
1.27 (6)
12.7 (60)
72.8 (345)
22.2 (105)
29.0 (135)
71.0 (331)
13.1 (62)
86.9 (411)
47.2 (223)
56.8 (267)
56.3 (265)
91.1 (429)
8.92 (42)
66.0 (306)
34.1 (158)
70.3 (333)
29.8 (141)
6.27 (36)
93.7 (538)
89.8 (485)
10.2 (55)
18.5 (72)
26.5 (103)
55.0 (214)

Frequency % (n)
Rural
(n=250)
82.5 (250)
17.5 (53)
13.6 (34)
20.4 (51)
13.6 (34)
0.80 (2)
10.8 (27)
80.4 (201)
8.00 (20)
30.6 (75)
69.4 (170)
8.84 (22)
91.2 (227)
47.0 (117)
59.0 (147)
52.2 (129)
93.5 (231)
6.48 (16)
64.2 (154)
35.8 (86)
65.6 (164)
34.4 (86)
4.29 (13)
95.7 (290)
89.1 (262)
10.9 (32)
16.7 (35)
23.3 (49)
60.0 (126)

Urban
(n=224)
82.4 (224)
17.7 (48)
2.68 (6)
20.5 (46)
11.6 (26)
1.79 (4)
14.7 (33)
64.3 (144)
40.0 (85)
27.2 (60)
72.9 (1610
17.9 (40)
82.1 (184)
47.3 (106)
54.3 (120)
60.7 (136)
88.4 (198)
11.6 (26)
67.9 (152)
32.1 (72)
75.5 (169)
24.6 (55)
8.49 (23)
91.5 (248)
90.7 (223)
9.35 (23)
20.7 (37)
30.2 (54)
49.2 (88)

pa
0.96
<0.001
0.97
0.51
0.43b
0.20
<0.001
<0.001
0.41
<0.001
0.94
0.30
0.06
0.05
0.40
0.02
0.04
0.56
<0.01

Pearson’s chi-squared test
Fisher’s exact test

4.3 Objective 2: Barriers to and reasons for being screened for cervical cancer
The purpose of this analysis was to identify the most important barriers
preventing rural and urban women in the sample from being screened among those who
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wished to receive the test. Women were asked to select all reasons why they had not yet
been screened for cervical cancer, which are presented in Table 4.4. Overwhelmingly, the
largest barrier reported by women was being unaware that preventative screening tests
exist, with 67% in the overall sample indicating that they had not heard of such a test. In
addition, although women might not have known the exact cost, about half anticipated
not being able to afford the test or the travel costs associated with it, and a quarter
considered the opportunity cost of taking time off work to be a barrier. Travel distance to
healthcare facilities was also a prohibitive factor, and it was more frequently reported
among rural than urban women (27% vs. 12%, p<0.001). A small proportion of women
(7%) feared going to the test facility alone, and 4% did not think their husband would
allow them to be screened. Finally, more rural women (6%) than urban women (1%)
indicated that being screened for cervical cancer was not a priority amidst other more
immediate concerns (p<0.001).
While women selected barriers from a predetermined checklist, they were also
given the opportunity to indicate other factors that may prevent them from seeking
screening (n=36). Additional barriers reported included worries about the test itself, such
as fear of a positive test result (n=4) and that the procedure would be painful (n=3). One
woman feared being isolated by her community if others discovered that she had cervical
cancer. Some women (n=9) also felt too ill in general to travel to a healthcare facility.
Several women (n=16) did not think they needed to seek screening unless they had
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symptoms, and 4 did not know which symptoms would indicate that they should go for a
test.
Table 4.4 Self-reported barriers among rural and urban women in the sample
Barrier
Unaware of screening tests
Cannot take time off work
Other priorities in household
Husband would not approve
Does not have someone to go with
Cannot afford to pay for a test
Travel distance is too far
a.
b.

Total
(n=478)
66.5 (322)
25.6 (124)
3.72 (18)
4.13 (20)
7.02 (34)
49.3 (239)
20.0 (97)

Mean (SD) / % (n)
Rural
(n=258)
63.4 (166)
25.6 (67)
6.11 (16)
5.75 (15)
8.78 (23)
48.3 (127)
26.6 (70)

Urban
(n=220)
70.3 (156)
25.7 (57)
0.90 (2)
2.25 (5)
4.95 (11)
50.5 (112)
12.2 (27)

p
0.108a
0.979a
0.003b
0.067b
0.101a
0.635a
<0.001a

Pearson’s chi-square test
Fisher’s exact test

Although the sample size was small (n=36), ever-screened women were also asked to
indicate the reason(s) for which they had received the test, shown in Table 4.5. Almost
half indicated that they were experiencing symptoms such as vaginal bleeding or
discharge, while 31% were screened when they sought healthcare services for another
reason. One-third of women had previously known about preventative screening and
decided to receive the test themselves, although two had been encouraged to go by
another person.

59

Table 4.5 Reasons for being screened among rural and urban women in the sample
Reason
Was experiencing symptoms
Decided to go herself
Encouraged by friend to go
For other illness (opportunistic)
a.

Total
(n=36)
46.2 (18)
33.3 (13)
5.13 (2)
30.8 (12)

Mean (SD) / % (n)
Rural
(n=12)
41.7 (5)
33.3 (4)
8.33 (1)
50.0 (6)

Urban
(n=24)
48.2 (13)
33.3 (9)
3.70 (1)
22.2 (6)

pa
0.74
1.00
0.53
0.09

Fisher’s exact test

4.4 Objective 3: Modeling cervical cancer screening status and acceptability
These logistic regression models tested the general hypothesis that different
predictors would be associated with screening status and screening acceptability in the
rural and urban strata due to contextual factors. These models were created using
generalized estimating equations to account for clustering in the sample by village.
Correcting for clustering in the analysis widened the confidence intervals of the observed
associations. The preliminary bivariate associations between potential explanatory
variables and the two outcomes are presented in Appendix A.
4.4.1 Objective 3a: Factors associated with ever-screened women
This model explored the socio-demographic variables and cervical cancer
knowledge/attitudes associated with having ever been screened for the disease in both the
rural and urban contexts. Given the rare outcome, odds ratios for this model will be
interpreted as relative risks in the discussion. In the rural stratum, after bivariate
regression analysis (Appendix A), the following variables were significant at the p=0.25
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level and thus included in the preliminary main effects model: age, condom use, known
someone with cervical cancer, adequate knowledge and perceived risk. Age and condom
use were retained in the final model (Table 4.6). The strongest association was with
condom use, with the odds of being screened 6 times higher in users (95% CI: 1.12-37.1),
and the next highest magnitude association was with the 40-49 age group (OR=3.09, 95%
CI: 0.98-9.73), although this was not statistically significant.
Table 4.6 Multivariate logistic regression model of screening status (rural)
Covariate
Age
	
  
	
  

<30
30-39
40-49
>50

Condom use

Ever screened
Odds Ratio (95% CI)
ref
0.27 (0.03-2.92)
3.09 (0.98-9.73)
1.97 (0.72-5.42)
6.44 (1.12-37.1)

p-value
-0.28
0.05
0.19
0.04

In the urban stratum, after bivariate regression analysis (Appendix A), the
following variables were significant at the p=0.25 level and thus included in the
preliminary main effects model: age, marital status, health status, insurance, parity, ever
contraception use, known someone with cervical cancer and knowledge of cervical
cancer. Age, marital status, health insurance and ever use of hormonal contraceptives
were retained in the final model (Table 4.7). Older age groups had significantly higher
odds of being screened (OR=4.14, 95% CI: 1.86-9.24 and OR=8.38, 95% CI: 2.10-33.4
for the 40-49 and >50 age groups, respectively). Single women had lower odds of being
screened than married women (OR=0.11, 95% CI: 0.01-1.04). Health insurance
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(OR=4.15, 95% CI: 1.52-11.4) and knowledge of cervical cancer (OR=5.81, 95% CI:
1.58-21.4) were strongly associated with being screened among urban women, and ever
use of hormonal contraceptives was marginally associated.
Table 4.7 Multivariate logistic regression model of screening status (urban)
Covariate
Age

Marital status

<30
30-39
40-49
>50
Single
Partnered
Separated

Health insurance
Ever used contraception
Knowledge of cervical cancer

Ever screened
Odds Ratio (95% CI)
ref
0.89 (0.44-1.78)
4.14 (1.86-9.24)
8.38 (2.10-33.4)
0.11 (0.01-1.04)
ref
0.81 (0.28-2.35)
4.15 (1.52-11.4)
2.14 (0.95-4.81)
5.81 (1.58-21.4)

p-value
-0.74
<0.001
<0.001
0.05
-0.69
0.01
0.06
0.01

4.4.2 Objective 3b: Factors associated women willing to be screened
This model explored the socio-demographic variables and cervical cancer
knowledge/attitudes associated with having willingness to be screened for the disease
among never-screened women in both rural and urban contexts. In the rural stratum, after
bivariate regression analysis (Appendix A), the following variables were significant at the
p=0.25 level and thus included in the preliminary main effects model: age, age at first
intercourse, known someone with cervical cancer, belief that it is treatable, belief that it is
fatal and perceived risk. Age, knowing someone with cervical cancer, believing that
cervical cancer is fatal and perceiving oneself at risk were all retained in the final model
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(Table 1.9). Women 40-49 years and >50 years had lower odds of accepting screening
compared to women younger than 30. Perceiving oneself to be at risk had the strongest
association with willingness to be screened (OR=3.78, 95% CI: 1.96-7.23), followed by
knowing someone with cervical cancer (95% CI: 1.33-6.56), while the belief that cervical
cancer is fatal was also associated with willingness to be screened (OR=2.51, 95% CI:
1.02-6.18 respectively).
Table 4.8 Multivariate logistic regression model of screening acceptability (rural)
Covariate
Age
<30
30-39
	
  
40-49
	
  
>50
	
  
Known someone with cervical cancer
Believes cervical cancer is fatal
Perceives self at risk

Willing to be screened
Odds Ratio (95% CI)
p-value
ref
-0.51 (0.21-1.20)
0.12
0.32 (0.14-0.74)
<0.001
0.15 (0.04-0.59)
<0.001
2.95 (1.33-6.56)
0.01
2.51 (1.02-6.18)
0.05
3.78 (1.96-7.23)
<0.001

In the urban stratum, after bivariate regression analysis (Appendix A), the
following variables were significant at the p=0.25 level and thus included in the
preliminary main effects model: age, religion, income, education, occupation, insurance,
adequate knowledge and personal risk. Age, income, education, cervical cancer
knowledge and personal risk perception were retained in the final model (Table 1.10).
Women 30-39 years and 40-49 years had a higher odds of accepting screening than
women younger than 30 years (OR=1.81, 95% CI: 1.00-3.26 and OR=4.04, 95% CI:
1.11-14.7, respectively). In addition, women with higher socioeconomic status (income
and education) had lower odds of accepting screening. Women with cervical cancer
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knowledge were also had lower odds of accepting screening, while perceiving oneself to
be at risk was associated with acceptance of screening (OR=2.60, 95% CI: 1.24-5.42).
Table 4.9 Multivariate logistic regression model of screening acceptability (urban)
Covariate
Age
	
  
	
  

<30
30-39
40-49
>50
Income
<40,000
40,000-79,000
>80,000
Education
Primary
Form 4
Form 6
Tertiary
Knowledge of cervical cancer
Perceives self at risk

Willing to be screened
Odds Ratio (95% CI)
p-value
ref
-1.81 (1.00-3.26)
0.05
4.04 (1.11-14.7)
0.03
0.31 (0.04-2.17)
0.24
ref	
  
-‐-‐	
  
0.48 (0.15-1.51)
0.21
0.22 (0.05-1.09)
0.06
ref
0.76 (0.23-2.50)
0.65
0.91 (0.10-8.51)
0.93
0.34 (0.12-0.93)
0.04
0.17 (0.10-0.29)
<0.001
2.60 (1.24-5.42)
0.01

4.5 Summary of Results
The rural sample in this study was fairly homogenous with respect to sociodemographic characteristics; most women were Christian farm labourers from the
Chagga tribe who earned less than 20,000 TSH per month and had only completed up to
primary education. The urban sample was younger and more diverse than the rural
sample, with a broader range of cultural tribes and religious affiliations represented, and
generally of higher socioeconomic status. Nonetheless, risk factors for cervical cancer did
not appear to differ substantially between the two populations, although mean parity was
higher in rural women. Overall, there was a high awareness of cervical cancer in the
sample, with most women receiving their information from media sources. However, a
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much smaller proportion had further knowledge of the disease, which was lower in the
rural sample. While most women perceived themselves to be at risk for cervical cancer
and were willing to be screened, the percentage of women actually screened was very
low, especially among rural women.
The primary barrier to being screened in both rural and urban women was not
knowing that screening tests existed, followed by the anticipated cost of the procedure.
Travel distance to healthcare facilities was a more important barrier in rural than urban
women. Screened women had received the test primarily because they were experiencing
symptoms or were at healthcare facilities for another reason; only a third of those
screened were asymptomatic women who had presented to the facilities for the purpose
of being screened. Older women were more likely to be screened in both samples, though
the age effect was stronger in urban women. Health insurance, marital status, ever use of
hormonal contraceptives and cervical cancer knowledge were associated with being
screened in the urban sample, while condom use was associated with being screened in
the rural sample. Higher socioeconomic status and knowledge of cervical cancer were
factors that were associated with a lower likelihood of accepting cervical screening in the
urban stratum, while those who perceived themselves at risk were more willing to be
screened. In the rural stratum, willingness to be screened was associated with younger
age, knowing someone with the disease, believing the disease was fatal and perceiving
oneself at risk.
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Chapter 5
Discussion
5.1 Summary and Interpretation of Findings
5.1.1 Knowledge, Attitudes and Screening Practices
Awareness of cervical cancer in the Kilimanjaro region was high, and a fair
proportion of women had ever known someone with the disease. However, further
knowledge of cervical cancer, its risk factors and screening tests was low. While general
awareness in this study was higher than in others, low knowledge about cervical cancer is
consistent with studies in other sub-Saharan African countries, including Kenya, Uganda,
South Africa, Botswana and Zimbabwe (93,94,120–125). Generally, Kilimanjaro area
women had gained awareness of cervical cancer through the radio, as well as television in
urban settings. Community-based routes of information, such as church, were also
common in rural areas. While the specific cervical cancer information presented through
the media is unknown, it is suspected that advertisements in Tanzania may focus
primarily on the burden of disease rather than actions women can take to prevent it. Most
women in the sample believed cervical cancer to be fatal, but a high proportion also
believed that treatment existed, suggesting that a fatalistic attitude towards the disease
was not prevalent in the region. In other studies, it is commonly believed that cervical
cancer is incurable and thus leads to a certain death, keeping some women from
66

participating in screening, particularly when all the people they have known with cervical
cancer have died (98,126). In terms of personal risk for cervical cancer, the majority of
women in this study perceived that they were susceptible to the disease. This finding is
encouraging, as some studies in the developing world have reported that a large
proportion of women do not believe they are at risk. For example, 71% of participants
from a study in Botswana had low perceived susceptibility to cervical cancer, reasoning
that they were not currently experiencing symptoms or did not have any relatives with the
disease (127).
Although not unexpected, the prevalence of screening in the sample was
extremely low. The overall prevalence (6%) was close to the figure estimated by the
WHO that only 5% of eligible women in developing countries are screened over a 5-year
period (84). The prevalence of ever screening in the Kilimanjaro region has previously
been reported in one published study that reported 23% of women in the Moshi Rural
district had ever undergone screening (104). This figure is much higher than the 4%
observed among rural women in the current study, and higher than the proportion of
screened urban women as well (8%). While both studies used population-based, random
sampling techniques and had similar sample sizes of rural participants, the current study
recruited smaller groups of women from more wards/villages over a larger geographic
area and also accounted for clustered sampling in the analysis. Given these strengths of
our study, the lower prevalence of screening observed here may more accurately reflect
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the true screening prevalence in this region. Among the large number of women who had
never been screened for cervical cancer, the majority (90%) were willing to be screened
if the test were offered to them. However, considering that the hypothetical figure from
this study is higher than the actual acceptance of 71% in another population-based
Tanzanian study (128), it must be noted that acceptability of health behaviours does not
necessarily translate into uptake. Overall, the findings for this objective suggest that
women in the Kilimanjaro area have a positive attitude towards cervical screening, and
that initiatives to educate and raise awareness would be well received. These
interventions are urgently needed given the low prevalence of screening in the region.
5.1.2 Barriers to Screening and Reasons for Being Screened
In general, the most common barriers reported were similar among rural and
urban women. The primary barrier to being screened was not knowing that preventative
screening tests existed, which was expected based on findings from other studies. As
previously discussed, lack of knowledge about screening procedures is a common barrier
among sub-Saharan African women; most women in these studies indicated that they had
never received education about the signs and symptoms of cervical cancer or that it is
preventable through early detection with screening, information that they would expect
from schools, churches and communities if it was an issue of importance (123,129,130).
In addition to the lack of necessary knowledge, socioeconomic factors were important
barriers in the study sample. While cervical screening has been provided for free at
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clinics in the region, the anticipated cost of the test was the second most common barrier
in the sample. Given that other health services generally cost money, women may assume
the same for screening tests if they have not been informed otherwise. Beyond the
screening test itself, women may have also considered whether they had the means to
fund additional treatment or drugs for the disease. Further indirect costs of screening,
such as long travel distance and the opportunity costs of missing work, were frequently
reported as barriers and are common in other low-resource contexts (129,131,132).
Travel distance was a more important concern in rural women, which was not surprising
since rural communities tend to be more sparsely distributed and local clinics may be less
likely to offer screening services than larger ones in more populated regions. Distance to
screening facilities has also been noted as a barrier in previous studies (88,104).
Of the small sample of women who had ever been screened, most had received
the test opportunistically when presenting to healthcare facilities for another reason or
because they were experiencing symptoms, rather than as a preventative measure. Along
this line, other studies in similar settings have reported that it is uncommon to visit a
healthcare provider when there is nothing apparently wrong with their health (131,133),
and the notion of preventative healthcare is generally not emphasized in low-resource
countries. Healthcare services in Tanzania tend to focus on curative rather than
preventive measures, particularly in government-run hospitals as opposed to those run by
external donors (134).
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To summarize this objective’s findings, the screening barriers and reasons
described re-emphasize that improved education and awareness are crucial to
encouraging screening uptake in this region, particularly with respect to the test’s
preventative rather than diagnostic purpose. The findings also suggest that providing the
test at no cost and in closer proximity to women’s residences or workplaces may help to
overcome socioeconomic barriers and improve accessibility for the target population.
5.1.3 Determinants of Screening Status and Screening Acceptability
5.1.3.1 Screening Status
The main determinants of screening status were identified among rural and urban
women in the sample. In both contexts, older women were more likely to have ever been
screened for cervical cancer, though the effect of age was stronger in the urban sample.
This observation may reflect older women having had more lifetime contact with health
services, thus affording them more opportunities to be screened. While the likelihood of
screening was higher in women ≥40 years, women 30-39 years were not significantly
more likely to be screened than women <30 years. This finding is important, as 30-39
years is the age range with the highest incidence of precancerous lesions, particularly in
women with many risk factors such as HIV (95). Though the targeted age for screening is
30-50 years in Tanzania according to national guidelines, studies have observed that
Tanzanian healthcare providers may choose to offer screening to older women due to
personal beliefs regarding when women are at risk (91,92). It is also possible that
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younger women themselves are not motivated to be screened because of similar beliefs
that they are not yet susceptible to cancer, as one study reported that the majority of
women below the age of 40 (73%) believed older women were at greater risk of having
cervical cancer than themselves (135). If there is to be a focus on prevention of cervical
cancer rather than diagnosis in Tanzania, screening must be encouraged in the age groups
with the highest incidence of precursors rather than invasive cancer.
Social cohesion is recognized as an important determinant of health, in that good
social relations and support networks can provide individuals with the emotional and
practical resources necessary to engage in positive health behaviours (136). In this study,
marital status was a significant predictor of screening in urban women; independently of
age, single women were less likely to be screened than partnered or married women. The
association between single marital status and reduced likelihood of being screened is
consistent with several other studies in developing settings, including an analysis of
World Health Survey data in 14 low-income countries (137–140). Lack of social support
may manifest as a screening barrier in women who do not want to visit screening clinics
alone, particularly when they have to travel long distances to access them (129,130).
Studies of cervical screening have also observed that women are often encouraged to be
screened by members of their social network, including family members, partners and
friends (122,111,141).
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As expected, adequate cervical cancer knowledge was a strong predictor of
screening status, though only among urban women. Knowledge of the disease and its
prevention may motivate women to seek screening themselves and has been noted as an
important determinant in most studies of cervical screening uptake (104,123,129), while
the importance of low awareness or knowledge as a barrier to screening has been
previously discussed in this thesis. However, it must be noted that the directionality of the
relationship between cervical cancer knowledge and screening status cannot be fully
assessed, which is an important limitation in this cross-sectional study.
Variables related to the access and use of health services were also associated
with being screened in this study. Many studies have shown that contacts with the
healthcare system improve the likelihood of a woman being screened, particularly in
areas where screening is opportunistic rather than organized (142,143). Health insurance
was significantly associated with being screened, which is consistently supported as an
important predictor of screening status in both developed and developing countries
(35,123,144). In an Indian study, both a greater number of children and use of family
planning methods were associated with higher participation in screening (145). While
parity was not related to screening status in this study, ever use of hormonal
contraceptives was associated. In addition to increasing opportunities to be screened,
contacts with gynecological and maternal services may also increase awareness of
gynecological procedures and encourage further contacts with screening services.
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Aside from age, the associations of other factors with increased screening uptake
among urban women were not observed among the rural sample. In rural areas, it may be
that the effects of access barriers are strong enough to prevent women from being
screened even if they have previous knowledge of screening and/or health insurance.
Although many studies have investigated the direct cost of screening tests as a potential
barrier, there is more limited evidence regarding the effects of other access factors such
as distance to screening facilities and time/costs incurred through transport. A previous
study of screening uptake in the Moshi Rural district of Kilimanjaro noted that when all
factors were examined simultaneously, only living close to a screening facility and
knowledge of cervical cancer were significantly associated with screening status, and this
knowledge may have been gained through the screening procedure itself (104).
Additionally, studies before and after the introduction of mobile clinics in rural Thailand
observed that participation in screening programs increased from 21 to 57% (146,147).
Findings from these studies support that other access barriers could plausibly have a
strong influence on screening uptake in rural areas, though such barriers were not
assessed as determinants of screening in the current study.
Condom use was associated with increased likelihood of screening in the rural
sample. As was observed in this study, use of condoms is generally low in sub-Saharan
Africa, for several reasons (117). Consistent condom use is impeded by logistical
problems of condom access and distribution, as well as personal beliefs and attitudes
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regarding disease susceptibility (117). Further, males tend to control decisions regarding
the use of condoms, and many prefer not to use them due to lowered sensation or cultural
stigma (117). As alternatives to condoms, hormonal contraceptives accessed through
family planning clinics are more commonly used since they are associated with less
stigma and do not need to be obtained as frequently. Women who rely on condoms as a
contraceptive method may thus be more empowered, health conscious, have supportive
partners or regular access to healthcare clinics, all of which could be possible reasons for
the observed association.
In summary, the results from this objective support that healthcare access factors
as well as social support and cervical cancer knowledge are important determinants of
screening status in the urban population. These associations were not observed among
rural women, which may imply that the effects of geographic barriers are strongest in the
rural context. In addition, although older women are at a higher risk for invasive disease,
women younger than 40 years have a higher incidence of pre-cancerous lesions. Both
healthcare workers and women in the general population should be educated on the age at
which screening is effective, in order to increase coverage of younger age groups.
5.1.3.2 Screening Acceptability
While screening status was primarily related to accessing the screening site,
screening acceptability in never-screened women was associated with other personal
knowledge, attitudes and beliefs. In rural areas, women who had ever known someone
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with cervical cancer or believed that cervical cancer was fatal had a higher odds of
indicating willingness to be screened. An important finding of this analysis was the
strong association between perceived susceptibility and screening acceptance in both
rural and urban areas, which is consistent with other studies in sub-Saharan Africa among
healthcare workers and the general population (92,95,127). In order to maintain a high
rate of screening acceptance, it is important for women to both be aware of cervical
cancer risk factors and to recognize their own risk.
Among older women who had never been screened, screening was less
acceptable, especially in the rural sample. There may be a greater degree of mistrust in
medical workers or procedures in older age groups, and older women often seek care first
from traditional healers in their community (148,149). Since cervical cancer risk
increases with age, continued screening in older women and their acceptability of such
procedures is crucial. Evidence suggests that community elders are receptive to the idea
of their children sharing knowledge and potentially influencing their health behaviours
(150). An intervention study in South Africa found that the majority of mothers would
respond to a daughter’s request to be screened, as they would be motivated by their
daughter’s concern (150). As younger generations may be more exposed to new
information through schooling and be more open to the advances of medicine, upward
flow of health information from children to parents could improve acceptance of
screening in older women.
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Paradoxically, never-screened women in urban areas with higher monthly income,
educational attainment and knowledge of the disease were found to be less willing to
accept screening for cervical cancer. In other studies, women with higher socioeconomic
status and disease knowledge have better participation rates in cervical screening than
marginalized women (140,151). However, since screening acceptability was only
assessed among never-screened women in this study, it is hypothesized that women in
higher socioeconomic categories with the motivation to be screened would have already
done so, given their lack of structural barriers. The personal beliefs of these women may
be underlying their unwillingness to accept screening, such as not believing that they are
at risk, fear or shyness. In a study of undergraduate students in Ghana, most believed that
young women were susceptible to cervical cancer in general, but fewer believed that they
were at risk themselves (122). Participants noted beliefs such as social stigma and not
knowing if the test would affect their virginity as barriers to wanting to be screened
(122). Further, in a South African study, failure of healthcare providers to disseminate
information on the reason and value of screening tests was cited as the reason why
women from higher socioeconomic backgrounds did not undergo screening, despite
knowledge of cervical screening and the availability of such services (94). The value of
screening must be communicated to all women in the target population, and particularly
emphasized to women of higher socioeconomic status who have not yet been screened.
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In summary, the findings from this objective suggest that personal knowledge,
attitudes and beliefs underlie the acceptability of screening in never-screened women
from rural and urban areas. Importantly, women who do not believe themselves to be at
risk are less likely to accept screening, especially among those from higher
socioeconomic backgrounds. Once again, women must be informed of the factors that
increase cervical cancer risk in others and themselves through improved education.

5.2 Strengths and Limitations
The major strengths of this thesis come from its use of a large, randomly selected
and population-based sample. Conclusions are more generalizable to the general
population than those from previous surveys of Tanzanian healthcare workers and clinic
patients, and the prevalence of screening in the sample may be a good estimate of the
truth. The large sample size allows the study to have sufficient power to detect
associations of interest within rural and urban sub-groups, and to make rural-urban
comparisons that many studies have not been able to do. Response rates in the study
population were high and women were not self-selected into the study, suggesting that
selection bias is not an issue. Another particular advantage is the involvement of students
in the fieldwork process, who were able to ensure a large sample size and monitor the
quality of sampling. Furthermore, students were able to interpret data and analytic
observations within the context of the culture and fieldwork experience. Because this
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thesis utilized a population-based sample, results are likely generalizable to women aged
18-55 in the Moshi Urban and Moshi Rural districts of the Kilimanjaro region. However,
findings may not necessarily be generalizable beyond this region.
There are also some limitations to this research. First, the survey used in this
study has not been validated, and as such it is unknown for certain whether the self-report
responses provide the true information that the items were designed to capture. However,
the majority of cervical cancer items were related to individual knowledge, attitudes and
beliefs, which are difficult to validate. In the case of screening status, we do not know
whether women who reported receiving a screening test actually underwent a similar
vaginal procedure that was not for cervical cancer, as studies have suggested that some
women may be unable to distinguish between Pap smears, pelvic examinations and
vaginal swab tests for infection (120). In addition, it has been observed that self-reported
screening status may be over-reported due to social desirability bias, particularly when
overall screening prevalence is low. In both cases, measurement bias would be
introduced, resulting in differential misclassification of the outcome if these women are
different from the rest of the sample in terms of variables such as education, and the
survey would also overestimate the actual prevalence of screening. However, as the
prevalence of screening is already low in the sample, an overestimate of the true
screening prevalence would still communicate to health officials that cervical cancer
screening is an important public health issue in the Kilimanjaro region. In hindsight,
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additional items and information may have been desirable from this survey; for example,
knowing when women had most recently received a screening test would have shown
whether women were being effectively screened. Finally, although checklist-style
questions were designed to include expected answers as determined from previous
studies, they may have prevented women from offering other important answers or
providing further information.
There is also potential for interviewer bias as the survey questionnaires were
administered by research assistants rather than completed by the participants themselves.
Social desirability in participants’ answers may have been an issue, as they could have
chosen to give responses that would be viewed more favourably rather than reflective of
their true opinions. However, the survey items were designed to mitigate this problem by
leaving ambiguity as to correct answer choices. The causality of associations cannot be
conclusively established due to the cross-sectional study design. As an example, the study
cannot determine whether women are more knowledgeable about cervical cancer because
they have been screened, or whether they went for screening because they had more
baseline knowledge. Overall, as a primarily quantitative survey, it may have been useful
to obtain additional qualitative information to further clarify findings. However, it has
been noted that large, quantitative studies are necessary to monitor changes in barriers
and screening practices over time (7).
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5.3 Thesis Contributions
This thesis research investigated the determinants of cervical cancer screening in
a representative sample of rural and urban Kilimanjaro women, with the goal of
providing evidence to inform future interventions that may improve uptake. The
population-based estimates of screening prevalence may be compared with estimates
from other regions or countries around the world, and with estimates at future time
points. This research also provided new information on women’s general knowledge and
attitudes towards cervical cancer and screening, as well as important barriers to be
addressed in future screening programs in this region. Results were reported for both
urban and rural women given different contextual factors, allowing comparisons with
other studies that have assessed such factors in rural or urban women only.

5.4 Knowledge Translation and Future Directions
Given the identified barriers and determinants of cervical screening in
Kilimanjaro women, local screening programs can be designed in ways to increase the
accessibility of screening and achieve more wide and equitable coverage of women at
risk. This study was devised to specifically inform a screening pilot project in the region
using lay healthcare workers to perform screening in remote areas, who can then transmit
cervical images to gynecologic experts situated in urban hospitals. Results from this
thesis provide evidence for this project in that improved accessibility of screening
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services is necessary, particularly for rural regions. The information from this thesis will
be disseminated to key persons involved in the follow-up study. The barriers to screening
in this thesis also support the exploration of novel approaches to cervical cancer
prevention that may address access-related and personal barriers associated with tests
given by a healthcare provider, such as self-sampling for HPV (72,152).
In addition, this thesis especially supports the need for education on cervical
cancer and screening tests in the target population, and improving women’s
understanding that they are at risk, particularly in women with fewer access barriers.
Findings also suggest that the media (radio/television) is the most common source of
information in both rural and urban women. However, a randomized controlled trial of
the effectiveness of media strategies for raising cervical cancer awareness observed that a
radio-based intervention did not increase the uptake of screening services over a 6-month
follow-up period (153). While the media is an efficient and feasible way to reach a large
proportion of the population at risk, evidence indicates that strategies combining mass
media campaigns with tailored education to both women and healthcare providers are
more likely to be successful for improving cervical cancer knowledge (154). Communitybased education initiatives may also help women to better understand the symptoms and
prevention measures for screening than mass media. Future directions in this line of
research include continued monitoring of screening prevalence through population-based
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surveys in the region, especially following the implementation of screening programs
and/or education initiatives.

5.5 Conclusions
Participation in cervical screening is low in the Kilimanjaro region of Tanzania, due
to both access-related and personal barriers. Structural barriers, such as accessibility of
screening clinics and travel/opportunity costs, are more important in the rural context,
and may be addressed by implementing mobile screening clinics or integrating screening
services with local health services in remote areas. Personal barriers, such as lack of
knowledge and lack of perceived risk, can be addressed by accompanying education
initiatives through media and/or community-based interventions. The message of
education programs should focus on the use of screening tests to prevent cervical cancer,
rather than simply raising awareness of the disease itself, and also on the personal risk of
women. Finally, guidelines for healthcare workers and screening programs should
indicate screening for younger age groups, so that cancerous changes are discovered as
early as possible before their progression into invasive disease. While Tanzania awaits
the implementation of a national screening program, local prevention strategies informed
by the findings of this study can be undertaken in an attempt to increase screening uptake
and mitigate the regional burden of cervical cancer.
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Appendix A
Preliminary Bivariate Regression Analysis
Table 5.1. Bivariate regression analysis of explanatory variables and screening status
Covariate
Demographic Factors
Age
<30
30-39
40-49
≥50
Marital status
Single
Partnered
Separated
Religion
Christian
Muslim
Culture
Chagga
Pare
Other
Income
<40,000
40-79,000
≥100,000
Education
Primary
Form 4
Form 6
Tertiary
Occupation
Farmer
Business
Teacher
Healthcare
Health status
Fair/Poor
≥ Good
Insurance
Risk Factors
Births
None
1-2
3-4
≥4

98

Rural
Odds Ratio
(95% CI)

Urban
Odds Ratio
(95% CI)

ref
0.26 (0.03-2.68)
2.63 (0.83-8.30)
1.72 (0.49-6.04)
--a
----a
---a
--ref
0.89 (0.09-9.00)
1.07 (0.15-7.71)
ref
1.06 (0.21-5.43)b
----a
---ref
0.84 (0.18-4.05)
1.09 (0.24-5.00)

ref
1.18 (0.71-1.96)
4.62 (1.95-10.9)
7.86 (2.57-24.1)
0.15 (0.00-3.13)
ref
1.18 (0.38-3.67)
ref
1.46 (0.39-5.42)
ref
1.21 (0.36-4.02)
0.88 (0.45-1.72)
ref
0.84 (0.27-2.65)
1.06 (0.38-3.01)
ref
0.54 (0.17-1.72)
0.64 (0.14-2.88)
2.47 (0.43-14.1)
ref
0.32 (0.05-1.88)
1.23 (0.45-3.35)
2.88 (0.45-18.6)
ref
2.07 (1.28-3.34)
6.57 (2.66-16.2)

ref
0.49 (0.04-5.99)
1.59 (0.25-10.0)
0.82 (0.14-4.74)

ref
5.89 (1.11-31.4)
7.57 (1.23-46.6)b
--

Ever contraception use
Condom use
Age at sexual onset
<16
16-23
≥24
Partners
None
1
≥2
Knowledge and Attitude Factors
Known someone with disease
Adequate knowledge of disease
Believes it is fatal
Believes it is treatable
Perceives self at risk	
  
a

Complete separation of variable and outcome

b

Upper variable categories collapsed

0.56 (0.17-1.84)
4.64 (0.87-24.8)
--a
----a
---

2.50 (1.05-5.98)
1.31 (0.29-6.03)
ref
0.39 (0.11-1.38)
1.34 (0.38-4.81)
--a
---

2.12 (0.74-6.04)
2.45 (0.77-7.83)
--a
1.17 (0.32-4.32)
2.08 (0.91-4.74)	
  

2.92 (1.17-7.29)
7.02 (3.14-15.7)
1.32 (0.34-5.18)
1.57 (0.31-7.83)
1.17 (0.33-4.14)	
  

Table 5.2 Bivariate regression analysis of explanatory variables and screening acceptability
Covariate
Demographic Factors
Age
<30
30-39
40-49
≥50
Marital status
Single
Partnered
Separated
Religion
Christian
Muslim
Culture
Chagga
Pare
Other
Income
<40,000
40-79,000
≥100,000
Education
Primary
Form 4
Form 6
Tertiary
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Rural
Odds Ratio
(95% CI)

Urban
Odds Ratio
(95% CI)

ref
0.59 (0.23-1.47)
0.43 (0.16-1.13)
0.25 (0.07-0.98)
1.26 (0.34-4.63)
ref
0.94 (0.22-4.01)
ref
0.90 (0.26-3.12)
ref
0.63 (0.14-2.91)
0.97 (0.27-3.50)
ref
0.76 (0.37-1.55)
2.58 (0.24-28.1)
ref
0.64 (0.13-3.28)
1.39 (0.35-5.55)
--b

ref
1.57 (0.87-2.81)
1.53 (0.28-8.57)
0.64 (0.09-4.55)
0.82 (0.32-2.09)
ref
0.90 (0.52-1.57)
ref
2.25 (0.99-5.12)
ref
1.09 (0.41-2.91)
1.26 (0.35-4.46)
ref
0.43 (0.14-1.30)
0.28 (0.07-1.04)
ref
0.62 (0.23-1.71)
0.26 (0.03-2.31)
0.22 (0.06-0.79)

Occupation

Health status
Insurance
Risk Factors
Births

Farmer
Business
Teacher
Healthcare
Fair/Poor
≥ Good

--a
---ref
1.16 (0.50-2.71)
1.03 (0.41-2.56)

ref
1.19 (0.41-3.49)
0.26 (0.04-1.89)
0.20 (0.07-0.60)
ref
0.91 (0.41-2.02)
0.30 (0.09-1.06)

None
1-2
3-4
≥4

ref
1.24 (0.36-4.37)
0.78 (0.20-3.08)
1.65 (0.62-4.39)
1.26 (0.61-2.57)
0.80 (0.16-3.98)
ref
0.57 (0.16-1.99)
0.27 (0.06-1.25)
--a
---

ref
0.99 (0.47-2.04)
1.37 (0.72-2.63)
--b
0.80 (0.44-1.44)
0.70 (0.21-2.40)
ref
--a
---a
---

2.50 (1.23-5.09)
1.21 (0.41-3.61)
3.34 (1.26-8.90)
1.80 (0.76-4.26)
4.35 (2.28-8.29)

0.96 (0.28-3.22)
0.26 (0.12-0.60)
0.98 (0.18-5.31)
1.67 (0.60-4.61)
2.04 (1.37-3.03)

Ever contraception use
Condom use
Age at sexual onset
<16
16-23
≥24
Partners
None
1
≥2
Knowledge and Attitude Factors
Known someone with disease
Adequate knowledge of disease
Believes it is fatal
Believes it is treatable
Perceives self at risk	
  
a

Complete separation of variable and outcome

b

Upper variable categories collapsed
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Research Ethics Board Approval

QUEEN'S UNIVERSITY HEALTH SCIENCES & AFFILIATED TEACHING
HOSPITALS RESEARCH ETHICS BOARD-DELEGATED REVIEW
May 10, 2013
Ms. Emily Skrastins
Department of Community Health and Epidemiology
Dear Ms. Skrastins
Study Title: EPID-428-13 Determinants of cervical cancer screening among women in the Kilimanjaro region
of Tanzania
File # 6009612
Co-Investigators: Dr. Karen Yeates, Dr. K. Aronson
I am writing to acknowledge receipt of your recent ethics submission. We have examined the protocol for your
project (as stated above) and consider it to be ethically acceptable. This approval is valid for one year from the date
of the Chair's signature below. This approval will be reported to the Research Ethics Board. Please attend carefully
to the following listing of ethics requirements you must fulfill over the course of your study:
Reporting of Amendments: If there are any changes to your study (e.g. consent, protocol, study procedures, etc.),
you must submit an amendment to the Research Ethics Board for approval. Please use event form: HSREB MultiUse Amendment/Full Board Renewal Form associated with your post review file # 6009612 in your Researcher
Portal (https://eservices.queensu.ca/romeo_researcher/)
Reporting of Serious Adverse Events: Any unexpected serious adverse event occurring locally must be reported
within 2 working days or earlier if required by the study sponsor. All other serious adverse events must be reported
within 15 days after becoming aware of the information. Serious Adverse Event forms are located with your postreview file 6009612 in your Researcher Portal (https://eservices.queensu.ca/romeo_researcher/)
Reporting of Complaints: Any complaints made by participants or persons acting on behalf of participants must be
reported to the Research Ethics Board within 7 days of becoming aware of the complaint. Note: All documents
supplied to participants must have the contact information for the Research Ethics Board.
Annual Renewal: Prior to the expiration of your approval (which is one year from the date of the Chair's signature
below), you will be reminded to submit your renewal form along with any new changes or amendments you wish to
make to your study. If there have been no major changes to your protocol, your approval may be renewed for
another year.
Yours sincerely,

Chair, Research Ethics Board
May 10, 2013
Investigators please note that if your trial is registered by the sponsor, you must take responsibility to ensure
that the registration information is accurate and complete
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Appendix C
Study Questionnaire
V2
Survey comments:

Date:
Location:

! Urban

Interviewer:

! M

! F

! Rural

Translator:

! M

! F

Thank you for participating in this study. With your answers we hope to be able to improve the health of women in
Tanzania. Remember, there are no right or wrong answers to these questions. We would like to know what you think
about these important topics.
To start I will ask about the people in your household.
Prevention of Cervical Cancer in the Kilimanjaro Region of Tanzania: A Survey of Knowledge, Attitudes and Barriers
SECTION 1: HOUSEHOLD INFORMATION
Including yourself, how many people live in your household: _____________
! Daughters ____

! Sons ____

! Mother

! Sisters ____

! Brother ____

! Husband/Partner

! Other (e.g. Nieces, nephews…)

! Father

! Grandmother

! Grandfather

____________

How many children have you given
birth to?
*Is your daughter(s) between the
ages 10-25?

_______________________________
! Yes

! No

* Skip if they do not have a daughter

The next set of questions is about cervical cancer.
SECTION 2.1: CACX KNOWLEDGE
Do you know what the cervix is?

! Yes

! No

Have you heard of cancer?

! Yes

! No

Have you heard of cervical cancer?

! Yes

! No

If no, refer participant to provided diagram.

If yes, where did you learn about it? (Check all that apply)
! Community member or
leader
! Healthcare provider

! Church

! Family/Friends

! Newspaper

! TV

Where would a woman go to be checked
for cervical cancer?
Do you know anyone who has/has had cervical
cancer?
Who can get cervical cancer?
! Men

! Government education
program
! Other

! Radio

Ask participant to be specific
(i.e. which hospital or clinic)
! Yes

! No
! Women

! Both

Can people die from cervical cancer?

! Yes

! No

! Don’t know

Is there a treatment for cervical
cancer?
Do you know how women are checked
for cervical cancer?

! Yes

! No

! Don’t know

! Yes

! No

! Don’t know

How do you think the following affect a women’s chance of getting cervical cancer?
Multiple partners

! More likely

! Less likely

! No difference

! Don’t know

Oral contraception

! More likely

! Less likely

! No difference

! Don’t know

Old age

! More likely

! Less likely

! No difference

! Don’t know

Unprotected sex

! More likely

! Less likely

! No difference

! Don’t know

HIV

! More likely

! Less likely

! No difference

! Don’t know

HPV

! More likely

! Less likely

! No difference

! Don’t know

Smoking

! More likely

! Less likely

! No difference

! Don’t know

Early age at first intercourse

! More likely

! Less likely

! No difference

! Don’t know
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SECTION 2.2: CACX ATTITUDES
Do you think you could get cervical
cancer?
*Do you think your daughter could get
cervical cancer?
Have you ever been checked for cervical
cancer?
If no, would you go for screening if it was
available to you?
How far would you be willing to travel?

! Yes

! No

! Don’t know

! Yes

! No

! Don’t know

! Yes – Use Section
2.3a
! Yes – Use Section
2.3c
! 30 minutes

! No

*Skip if they do not
have a daughter

! Don’t know

! No – Use Section
2.3b

! Don’t know – Use
Section 2.3b

! 1 hour

! 2-3 hours

! 4+ hours

SECTION 2.3: CACX BARRIERS
2.3a - I have previously gone for screening because…
I was experiencing symptoms

!

I saw it in an advertisement

!

Someone I know came for screening

!

Someone told me to get screening

!

Other __________________________

!

2.3b - I do not want to go for screening (or I am unsure) because…
I do not need a check-up if I have no symptoms

!

I am not at risk for cervical cancer

!

I am worried about the screening procedure

!

I am worried my family will be upset if I have cervical cancer

!

I do not trust the medical staff who performs screening

!

I am too shy to be screened

!

I do not want to be screened by a male doctor

!

I can not afford the treatment, so I do not get screened

!

I want to let fate/god decide

!

My doctor told me I do not need to go

!

Other __________________________

2.3c - I want to go for screening, but do not because…
I did not know that this existed

!

I have too many chores

!

My husband would not want me to be screened

!

Too many illness/problems in the family

!

I will lose work or my job if I go

!

I do not want to go alone

!

My doctor told me I do not need to go

!

If I have to pay, I can not afford to be screened

!

It is too far to travel to be screened

!

Other __________________________
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Now I would like to ask some general questions about you, to help us better understand the participants in this
study. Please remember that all questions are anonymous and confidential, and the information will not be shared
with anyone outside the study.
SECTION 4: DEMOGRAPHICS
Date of Birth

(Day, Month, Year)

Marital Status

! Single

! Partnered

! Married

*Marriage type

! Monogamy

! Polygamy

Religion

! Christian

! Muslim

! Other

Cultural Group

! Chagga

! Pare

! Wakahe

! Separated

! Divorced

! Widowed
*Skip if not married

___________________
! Wakwavi

! Other ___________________

Occupation
Average monthly
! 20, 000 –
household income,
! 0 – 20,000
! 40,000-60,000
! 60,000-80,000
!80,000-100,000
! 100,000 +
40,000
in TSH
Highest level of
! Primary
! Primary
! Secondary to
! Secondary to
! None
! Tertiary (College/University)
education attained
(Incomplete) (Standard 7)
Form Four
Form Six
Do you have health
! Yes
! No
insurance/medical aid?

SECTION 5: HEALTH STATUS
Height (inches)

___________________

Weight (kg)

___________________

Waist Circumference
(inches)

___________________

Do you smoke?

! Yes

! No

How many per day?

! 1-2

! 3-4

! 5+

! Excellent

! Very good

! Good

! HIV/AIDS

! Cancer (any)

! Schistosoma
hematobium

Have you ever had sex?

! Yes

! No

If yes, what age did you first have sex?

_________

Have you ever used contraception?

! Yes

! No

Are you currently using contraception?

! Yes

! No

What kind of contraception do you use?

! Pills

How many people have you had sex with?

!1

How would you rate
your current health?
Do you or have you
ever had any of the
following
conditions?

! Fair

! Poor

! Condoms

! Injectable

! Other ___________

! 2-3

! 4-5

! 6+

To be completed by the surveyor, after completion of survey:
On a scale of 1 (Poor) to 4 (Excellent), overall, how would you rate the quality of this completed survey?
! 1 Poor

! 2 Fair

! 3 Good

! 4 Excellent

Do you feel this survey is an adequate representation of the participant’s knowledge, attitudes and barriers?
! Yes

! No

If no, comment:

1
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Appendix D
Study Consent Form

March 29, 2012

TITLE OF PROJECT:
Prevention of Cervical Cancer in the Kilimanjaro Region of Tanzania: A Survey of
Knowledge, Attitudes and Beliefs
BACKGROUND INFORMATION:
You are being invited to participate in a research study directed by Dr. Olola Oneko and
the Queen’s University School of Medicine to evaluate the knowledge, attitudes and
beliefs regarding screening of cervical cancer. Students from the Queen’s School of
Medicine and Department of Community Health & Epidemiology will read through this
consent form with you, describe procedures in detail and answer any questions you
may have. This study is being funded through financial support from Drs. Karen Yeates,
Jennifer Carpenter, Chris Booth and the students’ own funding. This study has been
reviewed for ethical compliance by the Queen’s University Health Sciences and
Affiliated Teaching Hospitals Research Ethics Board. It has also been reviewed by the
Kilimanjaro Christian Medical College Research Ethics Board.
DETAILS OF THE STUDY:
1. Study aim:
The purpose of this study is to find the primary barriers related to access of cervical
cancer screening and local beliefs surrounding cervical cancer. This knowledge will be
used to guide the implementation of local screening programs for cervical cancer, in
order to reduce the incidence of cancer among Tanzanian women. You will be
considered for the study if you are a woman between 15-65 years of age.
2. Description of study procedure:
You were randomly selected to be invited to participate in this study. If you wish to
participate, a survey will be administered by a student investigator working with a
translator. The survey will ask questions about your knowledge, beliefs and attitudes of
cervical cancer and screening procedures. The survey will take approximately thirty
minutes to complete. All participants will receive the same survey.
3. Risks:
There are no physical risks associated with this study. However, please report
immediately to the student investigator if you are experiencing problems at any time
during the survey.
4. Benefits:
While you may not benefit directly from this study, results from this study may improve
the understanding of the local knowledge, attitudes and beliefs regarding cervical
cancer and screening. This will help guide the implementation and monitoring of a local
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cervical cancer screening program. Educational seminars will also be held in selected
villages in order to learn about other healthcare issues, such as high blood pressure
and diabetes.
5. Exclusions:
Women who are not between 15-65 years of age at the time of survey will be excluded.
6. Confidentiality:
All information obtained during the course of this study is strictly confidential and your
anonymity will be protected at all times. Your name will not be recorded and an ID
number will be used to identify your survey. No new information will be collected without
your permission. Completed surveys will not be shared with anyone outside the
research team. Data will be stored in locked files and will be available only to the
principal investigators. Any data input into a computer will be password protected and
accessible only by the research team. No identifying information will be used in
publication or reports.
7. Voluntary nature of study:
Your participation in this study is voluntary. You do not have to answer any questions
that you find objectionable or make you uncomfortable. You may withdraw from this
study at any time and your withdrawal will not affect your future medical care.
8. Withdrawal of subject by principal investigator:
The study investigators may decide to withdraw you from this study if they are unable to
complete the survey due to unforeseen circumstances.
9. Liability:
In the event that you are injured as a result of partaking in the study, medical care will
be provided to you until resolution of the medical problem. By signing this consent form,
you do not waive your legal rights nor release the investigators from their legal and
professional responsibilities.
SUBJECT STATEMENT AND SIGNATURE SECTION:
10. The consent form will be provided in Kiswahili and discussed by the interpreter
under the guidance of the student investigator.
Principal Investigators:
Dr. Olola Oneko
Gynaecologist & Obstetrician
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