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Factors associated with cervical cancer
screening among women of
reproductive age in Moshi municipality,
Kilimanjaro, Tanzania: a cross-

sectional study

Jeremiah John Hhera
Yohana Z Kazula @ ,' Seif Abdul

ABSTRACT

Objective Screening for cervical cancer has been a
globally advocated preventive strategy to reduce cervical
cancer morbidity and mortality. This study aimed to
describe the prevalence and barriers of cervical cancer
screening, and to determine factors associated with
cervical cancer screening among women of reproductive
age in Moshi municipality, northern Tanzania.

Design We conducted a cross-sectional study between
August and September 2020.

Setting Moshi municipality, Kilimanjaro, Tanzania.
Participants Women of ages 15-49 years who live in
Moshi municipality.

Results A total of 300 women participated in the study
and 22.7% had ever been screened for cervical cancer.
Women below the age of 30 years had 87% lower odds
of screening for cervical cancer compared with those
aged 30 years and above (OR 0.13; 95% CI 0.04, 0.43).
Women who had never heard about cervical cancer had
94% (OR 0.06; 95% Cl 0.01, 0.51) lower odds of screening
compared with those who ever heard about the disease.
In comparison to married women, those who identified

as single had 71% lower odds of screening for cervical
cancer (OR 0.29; 95% CI 0.10, 0.73). Women without
formal education or with only primary-level education had
72% lower odds of screening for cervical cancer compared
with those with college or university education (OR 0.28;
95% C1 0.08, 0.98). A lack of awareness on where to
screen and a lack of comprehensive knowledge about
cervical cancer were reported as screening barriers among
those who had never been tested.

Conclusion Only one in five women have ever been
screened for cervical cancer, despite the majority having
heard about the disease. Overall knowledge of cervical
cancer was low, with many women unaware of its causes,
risk factors and preventive measures. Key barriers to
screening included a lack of awareness and insufficient
medical advice. Factors significantly associated with
lower odds of screening were being under age of 30
years, not having heard about cervical cancer, having no
formal or only primary education and being single. There
is an urgent need for community-based interventions to
increase awareness and education about cervical cancer
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This was a community-based study with a random
sampling; it ensures representativeness among
women of reproductive age in Moshi municipality.

= Data collection occurred during working hours,
potentially under-representing women in formal
employment.

= The questionnaire was available in both English and
Swahili, aiding effective communication.

= Using systematic sampling ensured fair represen-
tation of the household within the selected wards.

= Face-to-face interviews employed in this study may

have introduced social desirability bias in responses.

and to improve access to screening services, especially for
younger, less educated and single women.

BACKGROUND

Cervical cancer is caused by the virus known
as human papillomavirus (HPV).! High-risk
HPYV types 16 and 18 are the most causative
agents in more than 75% of cases.” The risk
factors for cervical cancer include being sexu-
ally active at a young age, having multiple
sexual partners and smoking.>* The nega-
tive effects and mortality due to cervical
cancer can be reduced through primary and
secondary interventions. HPV vaccination
and screening for precancerous lesions are
two of the preventive methods recommended
by the WHO.”

Cervical cancer is the fourth most common
cancer (6.9% of all cancers) in female carci-
noma after breast, colorectal carcinoma and
lung cancer worldwide.®” In spite of interven-
tions, global estimates of the cervical cancer
rate and mortality rate are high, with more
than 570000 new cases diagnosed each year
and more than 250000 women dying from
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cervical cancer worldwide. More than 85% of newly
diagnosed women and more than 90% of deaths from
cervical cancer are from low-income countries in sub-
Saharan Africa (SSA) and Asia, where vaccination and
screening programmes have low coverage.' ”® In SSA, it is
the second most common and the most frequent cause of
female cancer in women found in the age range of 15-44
years.’

The mortality rate from cervical cancer is higher in
SSA, with 78% of new cases diagnosed with cervical
cancer dying each year."’ This is because women who are
newly diagnosed present with the late stage of the disease
where curative treatment is no longer possible, and only
palliative care is possible.' East Africa has the highest inci-
dence and mortality rate of cervical cancer in the world,
with an estimated age-standardised incidence rate of 42.7
new cases per 100000 women."' '* Low uptake of cervical
cancer screening was reported in other studies conducted
in East Africa, ranging from 6% to 25%."*" Similar to
other East African countries, cervical cancer is the
leading cause of cancer and cancerrelated death among
Tanzanian women; each year, more than 7300 Tanzanian
women are diagnosed with cervical cancer, and more
than half of these women die as they are diagnosed at a
late stage of the disease."'

To enhance the prevention and control of cervical
cancer, the Tanzanian Ministry of Health and Social
Welfare launched screening using visual inspection with
acetic acid and same visit management with cryotherapy
at over 300 sites nationally in 2011.'° The type of screening
strategy used in Tanzania is opportunistic screening,
where the invitations to screen for cervical cancer
depend on the individual’s decision or on encounters
with healthcare providers who will inform and encourage
women to screen.'” The policy targets screening women
aged 30-50 years, with revisit after 5 years for negative
cases. The 2020 target was to reach the coverage of 40%
of the target population. By the end of 2019, there were
650 screening sites in the country, but the coverage of
cervical cancer screening was low, at 11%.'% Given the
high burden of cervical cancer and the low coverage
of screening programmes in these regions, it is crucial
to understand the proportion of women undergoing
screening, the factors associated with screening behaviour
and the barriers preventing screening uptake. There-
fore, this study aimed to determine the prevalence of
cervical cancer screening, describe the barriers reported
by women regarding screening uptake and determine
factors associated with cervical cancer screening in Moshi
municipality.

METHODS

Study design and setting

The study was a community-based, cross-sectional study
that was conducted in August and September 2020 at
Moshi municipality in the Kilimanjaro region. The region
is situated in northern Tanzania and is subdivided into

seven districts, namely Moshi urban, Moshi rural, Rombo,
Mwanga, Same, Hai and Siha. The main economic activi-
ties are food and cash crop production, commercial activ-
ities, tourism and forestry.

Moshi municipality covers an area of approximately 59
km? and is the smallest municipality in Tanzania by area.
According to the 2018 estimates, Moshi municipality has
a total population of 225225 people, 52.2% of whom are
females. The municipality is administratively divided into
21 wards. In Moshi municipality, there are four cervical
cancer screening and treatment centres which are at
Kilimanjaro Christian Medical Centre (zonal), Mawenzi
Hospital (regional), St Joseph Hospital (District Desig-
nated Hospital (DDH)) and Umati. To extend coverage,
the four centres conduct outreach services for cervical
cancer screening.

Study population, sampling and sample size

This study involved women of reproductive age (15-49
years) from selected wards in Moshi municipality who
were willing to participate. A multistage sampling tech-
nique was used. In the first stage, five wards were randomly
selected from 21 wards in Moshi municipality: Longuo,
Rau, Soweto, Mawenzi and Majengo.

In the second stage, two streets were randomly selected
from each of the chosen wards, resulting in a total of 10
streets. The third stage involved a systematic sampling,
where the estimated number of households in the street,
as provided by the hamlet chairperson, was used to obtain
an interval for selecting households. If the selected house-
hold had no eligible participants, the next household in
the sequence was considered. Furthermore, if a house-
hold had two or more women who met the inclusion
criteria, a ballot method was used to select one partici-
pant per household.

We estimated the sample size using a formula
with the following assumptions:

Z is the statistic corresponding to the level of confi-
dence (we expect to report our findings with 95% CI).

Pis the prevalence of cervical cancer screening and d is
the precision or margin of error.

At 95% CI, Z=1.96.

The prevalence of cervical screening previously
reported in another study from Tanzania was 14.3%."

n=1.96%¢0.143 (1-0.143)/(0.05%0.05).

n=189.

Considering 15% non-response rate, n=189/(1-0.15).

The estimated minimum sample required for this
study was 222. However, a total of 300 participants were
recruited to enhance the study’s precision and to ensure
adequate representation of our sample.

2P(1-P)
a4

Data collection tools, methods and procedures

The data collection tool was the questionnaire that
included questions in both English and Swahili languages.
It was developed specifically for this study based on a thor-
ough literature review to ensure comprehensive coverage
of cervical cancer knowledge and screening practices. The
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tool included both closed and open-ended questions and
was administered in an electronic format using KoboCol-
lect. To enhance the questionnaire’s validity and cultural
relevance, it was reviewed by public health experts and
piloted with a small sample of women outside the study
sample. Feedback from this pilot test was used to refine
the questions for clarity and appropriateness before
the main data collection. The tool was divided into five
sections covering sociodemographic information, knowl-
edge about cervical cancer and cervical cancer screening
practices.

Face-to-face interviews were conducted to collect the
required information by filling out the questionnaire.
Interviewers were trained and instructed to observe and
follow a standardised protocol to minimise interviewer
bias. After the interviews, women were given a brief health
education about cervical cancer and the importance of
cervical cancer screening.

The data collection process included obtaining ethical
approval from the ethical committee at the university.
Additionally, permission to conduct the study was obtained
from the district medical officer (DMO). The DMO gave
written permission which requested the ward leaders to
assist us in carrying out the research. We first visited the
ward leaders to introduce ourselves and establish rapport
between the researchers and local government leaders of
each area before meeting the participants.

The ward leaders introduced the researchers to the
hamlet leaders, who then introduced the researchers to
the households. At the households, researchers were prop-
erly introduced and the aim of the study was explained.
There were some who agreed to participate in the study
and others wanted us to come back at a different time.

On the day of data collection written informed consent
was obtained from every individual who met the inclusion
criteria and agreed to participate.

Study variables

In this study, the dependent variable was whether a
woman had ever screened for cervical cancer, which was
a binary outcome coded as ‘yes’ for those who had ever
been screened and ‘no’ otherwise.

The independent variables of this study included
sociodemographic and reproductive health character-
istics. Sociodemographic characteristics included age
in years (recategorised as <30 years and 30 and above),
education level (never attended school/primary-level
education, secondary-level education and higher level
education—above secondary level), marital status (single
and married), occupation (employed and unemployed)
and residence or address (urban or rural). Reproduc-
tive health characteristics included parity which was
recategorised as ‘no child’ and ‘one or more children’,
whether they had ever heard about cervical cancer (yes
or no), knowledge about cervical cancer (regarding
causes, symptoms, signs, prevention methods and place
where screening can be performed), cervical cancer
screening history (ever screened, frequency, place of

screening, diagnosis, management), health facility visit in
the past year (if yes, whether heard about cervical cancer
screening, or had been counselled on cervical cancer
screening) and barriers to cervical cancer screening.

Data analysis

Data were analysed using Stata software V.17. All the statis-
tical significance decisions throughout the analysis were
made at 5% level. The study’s initial analysis involved
descriptive statistics, encompassing frequencies and
percentages for categorical variables, as well as summary
statistics like mean and SD for continuous variables, to
provide an overview and general understanding of the
background characteristics of the study participants.

To determine the factors associated with ever being
screened for cervical cancer, both univariable and multi-
variable logistic regression analyses were employed. The
analysis proceeded in two steps: first, a univariable logistic
regression was used to determine how each independent
variable was associated with the outcome. Second, inde-
pendent variables with a p value <0.25, as recommended
by Hosmer and Lemeshow,'? were purposively included
in the multivariable logistic regression model. Diagnostic
tests were performed for the fitted multivariable logistic
model, including an assessment of multicollinearity using
the generalised variance inflation factor with a cut-off of
10, and no variables were found to be correlated. Conse-
quently, all variables were included in the adjusted model.

Patient and public involvement
Patients and the public were not involved in the design,
conduct, reporting or dissemination plans of this research.

RESULTS

Background characteristics of the study participants

A total of 300 women participated in the study. The mean
age of the study participants was 32.7+8.6 years. A total of
290 (96.7%) lived in urban areas, and 10 (3.3%) lived in
rural areas. Regarding marital status, 184 (61.3%) were
married, 116 (38.7%) identified themselves as single. A
total of 153 (51%) had either only primary school educa-
tion or no formal education, 101 (33.7%) had secondary
education and 46 (15.3%) had attained higher than
secondary education. Additionally, 241 (80.3%) were
either employed or self-employed. Regarding parity, 234
(78%) of women had one or more children. Table 1
summarises these demographic findings.

Proportion of women ever screened for cervical cancer

More than three-quarters of the 300 participants, 249
(83%) had heard about cervical cancer. Of the 300
women, 68 (22.7%) reported having ever been screened
for cervical cancer. Among 68 women who had ever been
screened, 55 reported having been screened once, and 13
had been screened two or more times. See table 2.

Knowledge of cervical cancer and cervical cancer screening
In this study, knowledge of cervical cancer was assessed
in terms of awareness, causes, risk factors, warning signs
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Table 1 Demographic characteristics of the participants Table 2 Awareness and knowledge of cervical cancer and
(n=300) cervical cancer screening among women in Moshi (n=300)
Variable Frequency Percentage Variable Frequency Percentage
Age (years) Ever heard about cervical cancer
Less than 30 119 39.7 Yes 249 83.0
30 and above 181 60.3 No 51 17.0
Marital status Ever screened for cervical cancer
Single 116 38.7 Yes 68 22.7
Married 184 61.3 No 232 77.3
Residence Cervical cancer screening frequency
Urban 290 96.7 0 232 77.3
Rural 10 3.3 1 55 18.3
Education level >1 13 4.3
Primary/no education 153 51.0 Ever tested HIV
Secondary 101 33.7 Yes 266 88.7
Higher than secondary 46 15.3 No 34 11.3
Occupation Ever heard about HPV vaccine
Unemployed 59 19.7 Yes 128 42.7
Employed 241 80.3 No 172 57.3
Parity Knowledge on cause of cervical cancer (yes)
One child 66 22.0 HPV virus 27 9.0
One or more children 234 78.0 Inherited 9 3.0
Punishment from God 3 1.0
and preventive measures against cervical cancer. The Others 15 >0
Don’t know 246 82.0

majority of the participants ever heard of cervical cancer
were 249 (83%). However, when specific questions were
asked to assess knowledge of cervical cancer, 246 (82%)
did not know the cause of cervical cancer, 27 (9%)
mentioned HPV infection as the viral infection linked to
cervical cancer and 172 (57.3%) never heard about the
HPV vaccine. Furthermore, 198 (66%) did not know any
warning signs and nearly half the number of the partic-
ipants (47%) mentioned regular medical check-up as a
preventive measure against cervical cancer. Other param-
eters for knowledge assessment are summarised in table 2.

Reasons for not screening for cervical cancer

Women who had never screened (n=232) were asked
about the reasons or barriers to why they had never
screened. Lack of awareness or knowledge of cervical
cancer and its importance (65%) and insufficient medical
advice (29%) were two of the most common reasons given
for not testing for cervical cancer (figure 1).

Factors associated with ever being screened for cervical
cancer

In crude analysis, being under age of 30 years, never
having heard about cervical cancer, having no children
(parity), single-marriage status, having no education
or only primary-level education, being unemployed
and never having being tested for HIV were negatively
associated with ever being screened for cervical cancer
(table 3).

Knowledge on risk factors for cancer of the cervix (yes)

HPV infection 29 9.7
Use of contraceptives 55 18.3
Early sexual debut 32 10.7
Many sexual partners 69 23.0
| don’t know 160 53:3
Warning signs of cervical cancer (yes)
Abnormal vaginal bleeding 61 20.3
Discomfort during sex 21 7.0
Heavy and long periods 46 15.3
Weight loss 7 2.3
Lower back pain 31 10.3
| don’t know 198 66.0
Preventive measures (yes)

Regular medical check-up 140 47.0
HPV vaccine 24 8.0
Delay sexual debut 10 3.0
Condom use 10 3.0
Avoid multiple sexual 48 16.0
partners

| don’t know 66 22.0

HPV, human papillomavirus.
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Figure 1 Barriers to cervical cancer screening among

women in Moshi (n=300). *Poor health-seeking behaviours,
no obvious symptoms, time wastage in the hospital.

After adjusting for other factors, young age (<30 years),
never having heard about cervical cancer, having no
education or only primary-level education and being
single remained significantly negatively associated with
ever being screened for cervical cancer. Women below the
age of 30 years had 87% lower odds of being screened for
cervical cancer compared with those aged 30 years and
above (OR 0.13; 95% CI 0.04, 0.43). Women who never
heard about cervical cancer had 94% (OR 0.06; 95% CI
0.01, 0.51) lower odds of screening compared with those
who had heard about the disease. Compared with married
women, women who identified themselves as single had
71% lower odds of screening for cervical cancer (OR 0.29;
95% CI 0.10, 0.73). Women with no formal education or
only a primary-level education had 72% lower odds of
screening for cervical cancer compared with those with
education beyond the secondary level such as college or
university education (OR 0.28; 95% CI 0.08, 0.98). See
table 3.

DISCUSSION

This study aimed to explore the awareness of cervical
cancer screening, knowledge and barriers to screening
and factors associated with screening for cervical cancer.
Approximately one in five women (22.7%) had been
tested (screened) for cervical cancer at least once in
their lifetime. This finding is comparable to the average
screening coverage in other developing countries.” On
the other hand, it is to some extent lower than the global
coverage of those who were ever screened for cervical

cancer (36%) in 2019, even though this coverage might
have been influenced by high screening coverage in high-
and upper middle-income countries.”’ Among those who
had been screened, the majority (80.9%) were screened
only once. The low proportion of subsequent screening
can be explained by the average age of participants, 32.7
years, as it is also recommended to start cervical cancer
screening from the age of 25 years.*

Despite the low screening rate, most women (83%) had
heard about cervical cancer. This proportion is higher
than the 66.7% reported in a study conducted between
2017 and 2019 in the same region.*® However, in a previous
study, 81.4% of women who attended the cancer preven-
tion camp had ever heard about cancer in general.”
The slight proportional increment might have been due
to the public health interventions that are being imple-
mented in the region. Even though having heard about
cervical cancer (or cancer in general) is not an absolute
measure of individuals’ knowledge level, these findings
are suboptimal as we strive towards universal screening
coverage. When we asked about the cause and risks of
cervical cancer and cervical cancer screening, we found
that 82% of women did not know the cause of cervical
cancer and only 9% knew that cervical cancer is highly
associated with HPV infection. Previous studies reported
that majority had poor knowledge about HPV and HPV
vaccine.”® Other authors even described lack of aware-
ness and ignorance about symptoms and risk factors for
cervical cancer as the main contributors to low screening
rates in Uganda and Zanzibar.” *® The lack of knowledge
on HPV and HPV vaccines in both current and previous
studies raises concerns about the strategies used in inter-
ventions targeting cervical cancer, specifically screening
programmes for adults and vaccination programmes for
young adolescents. The design of such a programme
needs coordination that forms a continuum of care that
enables young adolescents to foresee the significance of
cervical cancer screening during adulthood.?” * Regular
evaluation of programme success is mandatory and qual-
itative studies could be useful to understand women’s
perspectives on barriers to cervical cancer screening.”’

Furthermore, majority of women in our study mentioned
lack of knowledge and insufficient medical advice as the
main barriers for cervical cancer screening. The find-
ings were consistent with other studies done in Elmina
Southern Ghana, Uganda and Magu District Hospital in
Tanzania.” '®* Contrary to our study, other barriers such
as poor support from family and long distance to the
screening sites were reported by the majority of respon-
dents.” ™ Thus, the major component to be improved
in cervical cancer programmes should be the provision
of proper knowledge about cervical cancer, including
the cause (with emphasis on HPV), risk factors, preven-
tive measures, signs and symptoms of cancer and mode
of treatment, because most studies have concluded that
the community level of awareness about cervical cancer
is high, but the level of screening for cervical cancer
remains low.
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Table 3 Factors associated with ever screening for cervical cancer among women in Moshi (n=300)

Variable Ever screened (%) cOR (95% CI) P value aOR (95% CI) P value

Age
Less than 30 4.2 0.08 (0.03, 0.21) <0.001* 0.13 (0.04, 0.43) 0.001*
30 and above 34.8 Ref

Residence
Urban 96.7 0.67 (0.17, 2.68) 0.575
Rural 8 Ref

Occupation
Unemployed 19.7 0.20 (0.07, 0.58) 0.003* 0.35 (0.11, 1.15) 0.084
Employed 80.3 Ref

Marital status
Single 33.7 0.11 (0.04, 0.26) <0.001* 0.29 (0.10, 0.73) 0.014*
Married 2.4 Ref

Parity
No children 78.0 0.08 (0.02, 0.33) 0.001* 0.89 (0.12, 6.70) 0.906
One or more children  22.0 Ref

Education level
Primary or no 51.0 1.97 (0.82, 4.76) 0.131 0.28 (0.08, 0.98) 0.046*
education
Secondary education  33.7 1.46 (0.57, 3.73) 0.427 0.39 (0.11, 0.143) 0.156
Higher education 15.3 Ref

Ever heard about cervical cancer
No 2.0 0.05 (0.01, 0.40) 0.004* 0.06 (0.01, 0.51) 0.010*
Yes 26.9 Ref

Ever tested for HIV
No 11.3 0.09 (0.01, 0.67) 0.019* 0.85 (0.09, 8.32) 0.886
Yes 88.7 Ref

*Significant p value at less than 5%.
aOR, adjusted OR; cOR, crude OR.

Additionally, our study determined that age (<30
years), being single, ever heard about cervical cancer
and no formal education or primary-level education
were significantly associated with lower odds of screening
for cervical cancer. Nearly 35% of women aged 30 years
and above were screened for cervical cancer, whereas
only 4.2% of those younger than 30 years were screened
for cervical cancer. A small proportion of screening
observed in younger women could be attributable to the
age criteria recommended in the screening guidelines,”
which perhaps accounts for the lower odds of screening
observed in the younger women (<30 years) in this study.
Such findings were reflected by other studies although
they reported it with reference to older age group having
higher odds of screening for cervical cancer compared
with younger women.”” * In addition to age criteria in
cervical cancer screening guidelines, younger women
probably have less encounters with healthcare personnel,
do consider themselves healthy and have lower risk of

developing cervical cancer; therefore, less motivated to
screen for cervical cancer.

The proportion of single women who had ever been
screened was 2.4%, whereas 33.6% of married women
had ever been screened. The odds of screening were 71%
lower among single women than their married counter-
parts. Similar findings were reported in a study conducted
in Ethiopia.34 We postulate that married women are likely
to seek health services such as antenatal services and
thus are more likely to have received health education
regarding cervical cancer and cervical cancer screening.

Moreover, women who never heard about cervical
cancer had lower odds of screening for cervical cancer
compared with those who previously heard about the
disease. Other authors reported higher odds of cervical
cancer screening in those who ever heard about cervical
cancer compared with those who never heard about
it.'” * This further highlights proper knowledge as a key
tool to invest in as we improve strategies used to combat
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cervical cancer through screening and early identifica-
tion of cases.

Our study also revealed that women with lower level of
education (primary) or no formal education at all had
lower odds of screening for cervical cancer compared
with those who attained high educational qualification
(college/university). The finding is consistent with find-
ings from other articles about cervical cancer screening
in Kenya™ *® and Ethiopia.”” Individuals with low or
no formal education are often bound to sociocultural
constraints and unemployment, that they hardly afford
costs for transport even though the screening itself is
provided for free. Most of them are likely to be disad-
vantaged in comprehending reproductive educational
content. Circumstances that come with no or low educa-
tion might have contributed to lower odds of screening
for cervical cancer.

Strengths and limitations of the study

This was a community-based study that employed random
sampling to select the women. The results can represent
the level of screening, knowledge and barriers for other
women of reproductive age in Moshi municipality. Addi-
tionally, the study questionnaire was available in both
English and Swabhili, ensuring effective communication
with the participants. However, the study has some limita-
tions. Most of the interviewed women were self-employed
and housewives. We probably missed those on formal
employment or those working far from their houses as
the time for data collection was during working hours.
This group might have been underrepresented in this
study. Second, the interview method we used allows
respondents to report what they thought the researchers
wanted to hear (social desirability bias) and led to an over-
estimation of other findings; for example, the proportion
of ever hearing about cervical cancer is unmatched to
the proportion of overall knowledge on cervical cancer.
However, we encouraged participants to provide honest
responses, assuring them of anonymity by using numbers
instead of names, and we guaranteed the confidentiality
of the information shared. The use of both random and
systematic sampling procedures reduced bias and hence
fair representation of the general population. Therefore,
the findings of our study are transferable and applicable
to the external population with similar sociocultural and
economic status.

CONCLUSION

Only about one in five women had ever been screened for
cervical cancer, despite the majority having heard about
the disease. Overall knowledge of cervical cancer was low,
with many women unaware of its causes, risk factors and
preventive measures. Key barriers to screening included a
lack of awareness and insufficient medical advice. Factors
significantly associated with lower odds of screening
were being under age of 30 years, not having heard
about cervical cancer, having no formal or only primary

education and being single. We recommend that repro-
ductive health education on cervical cancer, HPV and
HPV vaccines must be programmed in a continued and
sustainable manner. Cervical cancer services and HPV
vaccines in key areas, such as healthcare centres (espe-
cially reproductive health units) and schools, and other
outreach services should operate continuously with close
monitoring of indicators of screening coverage. In these
key areas, women attending for various reasons, especially
the younger, single and less educated women, should be
actively informed about cervical cancer and importance
of screening to improve care seeking and uptake of
screening. Avenues to offer awareness could be extended
by involving influential people from faith-based groups
and women’s socioeconomic groups.

Author affiliations

1KiIimanjaro Christian Medical University College, Moshi, Kilimanjaro, Tanzania,
United Republic of

Mawenzi Regional Referral Hospital, Moshi, Kilimanjaro, Tanzania, United Republic
of

*Institute of Public Health, Kilimanjaro Christian Medical University College, Moshi,
Kilimanjaro, Tanzania, United Republic of

“Kilimanjaro Christian Medical Centre, Moshi, Tanzania, United Republic of

X Regina Dahaye @Regina Dahaye

Acknowledgements We express our sincere gratitude to KCMUCo, and
specifically the Institute of Public Health, for their support in making this research
report possible.

Contributors JJH analysed the data, interpreted the results and wrote the
manuscript. RD, WEZ, YZK, SA and RM equally contributed to proposal writing, data
collection and interpretation of results. SEM offered guidance in refining initial idea,
study design, interpretation of results and manuscript development. Given the roles
played, JJH acts as a guarantor of this research and he is fully responsible for the
integrity of this research.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved by

the Kilimanjaro Christian Medical University College Research Ethics and Review
Committee (approval number: UG 030/2020). Permission to conduct the study at
selected wards was sought from the district medical officer of Moshi Municipal
Council. Written informed consent was sought from each participant who agreed to
participate. For participants aged <18 years, parents or caretakers were involved in
consent acquisition process, and for those who agreed parents/caretakers signed
on behalf. Participants gave informed consent to participate in the study before
taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available in a public, open access repository.
Data are available upon reasonable request. All data relevant to the study are
included in the article or uploaded as supplementary information. The dataset used
in this research article is available for sharing if needed and can be accessed on
the open science framework repository. The identifier provided in reference % will
navigate users to the respective file.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability

Hhera JJ, et al. BMlJ Open 2025;15:€085223. doi:10.1136/bmjopen-2024-085223

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| 8p anbiyde.bollqig sousby 1e Gz0oz ‘€T aunr uo jwod [wg uadolwg//:dny woiy pspeojumoq "G20zZ Arenuer £z Uo £22580-7202-uadolwa/oeTT 0T Se paysiignd isiiy :uadO (N g


https://x.com/Regina Dahaye
http://bmjopen.bmj.com/

of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Jeremiah John Hhera http://orcid.org/0000-0003-4002-9142
Regina Dahaye http://orcid.org/0000-0002-1210-9789
Witness Erasto Zakayo http://orcid.org/0009-0004-0432-9388
Yohana Z Kazula http://orcid.org/0009-0009-7270-0827

Seif Abdul http://orcid.org/0000-0003-3236-9454

Redempta Mamseri http://orcid.org/0009-0003-6417-2610
Sia E Msuya http://orcid.org/0000-0003-2248-2058

REFERENCES

1 WHO Guidelines Approved by the Guidelines Review Committee.
Comprehensive Cervical Cancer Control: A Guide to Essential
Practice. Geneva: World Health Organization Copyright © World
Health Organization, 2014.

2 Kasap B, Yetimalar H, Keklik A, et al. Prevalence and risk factors
for human papillomavirus DNA in cervical cytology. Eur J Obstet
Gynecol Reprod Biol 2011;159:168-71.

3 Roura E, Iftner T, Vidart JA, et al. Predictors of human papillomavirus
infection in women undergoing routine cervical cancer screening in
Spain: the CLEOPATRE study. BMC Infect Dis 2012;12:145.

4 Shi N, Lu Q, Zhang J, et al. Analysis of risk factors for persistent
infection of asymptomatic women with high-risk human papilloma
virus. Hum Vaccin Immunother 2017;13:1-7.

5 Moshi FV, Vandervort EB, Kibusi SM. Cervical Cancer Awareness
among Women in Tanzania: An Analysis of Data from the 2011-

12 Tanzania HIV and Malaria Indicators Survey. Int J Chronic Dis
2018;2018:2458232.

6 Ferlay J, Colombet M, Soerjomataram |, et al. Estimating the global
cancer incidence and mortality in 2018: GLOBOCAN sources and
methods. Int J Cancer 2019;144:1941-53.

7 Arbyn M, Castellsagué X, de Sanjosé S, et al. Worldwide burden of
cervical cancer in 2008. Ann Oncol 2011;22:2675-86.

8 Forman D, de Martel C, Lacey CJ, et al. Global Burden of
Human Papillomavirus and Related Diseases. Vaccine (Auckl)
2012;30:F12-23.

9 Black E, Richmond R. Prevention of Cervical Cancer in Sub-Saharan
Africa: The Advantages and Challenges of HPV Vaccination. Vaccines
(Basel) 2018;6:61.

10 Denny L, Anorlu R. Cervical cancer in Africa. Cancer Epidemiol
Biomarkers Prev 2012;21:1434-8.

11 Bray F, Ren J-S, Masuyer E, et al. Global estimates of cancer
prevalence for 27 sites in the adult population in 2008. Int J Cancer
2013;132:1133-45.

12 Mboumba Bouassa R-S, Prazuck T, Lethu T, et al. Cervical cancer in
sub-Saharan Africa: a preventable noncommunicable disease. Expert
Rev Anti Infect Ther 2017;15:613-27.

13 Mukama T, Ndejjo R, Musabyimana A, et al. Women’s knowledge and
attitudes towards cervical cancer prevention: a cross sectional study
in Eastern Uganda. BMC Womens Health 2017;17:9.

14 Kileo NM, Michael D, Neke NM, et al. Utilization of cervical cancer
screening services and its associated factors among primary school
teachers in llala Municipality, Dar es Salaam, Tanzania. BMC Health
Serv Res 2015;15:552.

15 Lyimo FS, Beran TN. Demographic, knowledge, attitudinal, and
accessibility factors associated with uptake of cervical cancer
screening among women in a rural district of Tanzania: three public
policy implications. BMC Public Health 2012;12:22.

16 MOHSW. The National Road Map Strategic Plan to Improve
Reproductive, Maternal, Newborn, Child Adolescent Health in

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

Tanzania (2016-2020) One Plan Il. Tanzania Ministry of Health Dar es
Salaam, 2016.

Arbyn M, Weiderpass E, Bruni L, et al. Estimates of incidence and
mortality of cervical cancer in 2018: a worldwide analysis. Lancet
Glob Health 2020;8:6191-203.

Mabelele MM, Materu J, Ng’ida FD, et al. Knowledge towards
cervical cancer prevention and screening practices among women
who attended reproductive and child health clinic at Magu district
hospital, Lake Zone Tanzania: a cross-sectional study. BMC Cancer
2018;18:565.

Bursac Z, Gauss CH, Williams DK, et al. Purposeful selection of
variables in logistic regression. Source Code Biol Med 2008;3:17.
Gakidou E, Nordhagen S, Obermeyer Z. Coverage of cervical cancer
screening in 57 countries: low average levels and large inequalities.
PLoS Med 2008;5:e132.

Bruni L, Serrano B, Roura E, et al. Cervical cancer screening
programmes and age-specific coverage estimates for 202 countries
and territories worldwide: a review and synthetic analysis. Lancet
Glob Health 2022;10:e1115-27.

Fontham ETH, Wolf AMD, Church TR, et al. Cervical cancer
screening for individuals at average risk: 2020 guideline update from
the American Cancer Society. CA Cancer J Clin 2020;70:321-46.
Henke A, Kluge U, Borde T, et al. Tanzanian womens knowledge
about Cervical Cancer and HPV and their prevalence of positive VIA
cervical screening results. Data from a Prevention and Awareness
Campaign in Northern Tanzania, 2017 - 2019. Glob Health Action
2021;14:1852780.

Mengesha A, Messele A, Beletew B. Knowledge and attitude
towards cervical cancer among reproductive age group women in
Gondar town, North West Ethiopia. BMC Public Health 2020;20:209.
Tadesse A, Tafa Segni M, Demissie HF. Knowledge, Attitude, and
Practice (KAP) toward Cervical Cancer Screening among Adama
Science and Technology University Female Students, Ethiopia. Int J
Breast Cancer 2022;2022:2490327.

Weng Q, Jiang J, Haji FM, et al. Women’s knowledge of and attitudes
toward cervical cancer and cervical cancer screening in Zanzibar,
Tanzania: a cross-sectional study. BMC Cancer 2020;20:63.

Franco EL, Coutlée F, Ferenczy A. Integrating human papillomavirus
vaccination in cervical cancer control programmes. Public Health
Genomics 2009;12:352-61.

Wirtz C, Mohamed Y, Engel D, et al. Integrating HPV vaccination
programs with enhanced cervical cancer screening and treatment, a
systematic review. Vaccine (Auckl) 2022;40:A116-23.

Morse JM, Field P-A. Nursing Research: The Application of
Qualitative Approaches. Nelson Thornes, 1995.

Ebu NI, Mupepi SC, Siakwa MP, et al. Knowledge, practice, and
barriers toward cervical cancer screening in Elmina, Southern Ghana.
Int J Womens Health 2015;7:31-9.

Krueger H, Kwon J, Sadownik L, et al. What is the most appropriate
age to start screening women for cervical cancer. BC Med J
2013;55:282-6.

Chang HK, Myong J-P, Byun SW, et al. Factors associated with
participation in cervical cancer screening among young Koreans: a
nationwide cross-sectional study. BMJ Open 2017;7:013868.
Gebreegziabher ZA, Semagn BE, Kifelew Y, et al. Cervical cancer
screening and its associated factors among women of reproductive
age in Kenya: further analysis of Kenyan demographic and health
survey 2022. BMC Public Health 2024;24:741.

Gizaw AT, El-Khatib Z, Wolancho W, et al. Uptake of cervical cancer
screening and its predictors among women of reproductive age in
Gomma district, South West Ethiopia: a community-based cross-
sectional study. Infect Agent Cancer 2022;17:43.

Isabirye A, Mbonye MK, Kwagala B. Predictors of cervical cancer
screening uptake in two districts of Central Uganda. PLoS One
2020;15:e0243281.

Tiruneh FN, Chuang K-Y, Ntenda PAM, et al. Individual-level and
community-level determinants of cervical cancer screening among
Kenyan women: a multilevel analysis of a Nationwide survey. BMC
Womens Health 2017;17:109.

Misgun T, Demissie DB. Knowledge, practice of cervical cancer
screening and associated factors among women police members of
Addis Ababa police commission Ethiopia. BMIC Cancer 2023;23:961.
Hhera JJ, Zakayo W, Kazula YZ. Data from: Cervical Cancer
Screening, Moshi, Tanzania. Open Science Framework Repository
2024.

Hhera JJ, et al. BMJ Open 2025;15:6085223. doi:10.1136/bmjopen-2024-085223

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| 8p anbiydeibol|gig 8ousby e Gzoz ‘€T sunr uo jwodfwg uadolway/:dny woly pspeojumoq "520z Alenuer €z Uo £2z580-rZ0z-uadolwa/9eTT 0T se paysiignd 1siy :uado CING


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-4002-9142
http://orcid.org/0000-0002-1210-9789
http://orcid.org/0009-0004-0432-9388
http://orcid.org/0009-0009-7270-0827
http://orcid.org/0000-0003-3236-9454
http://orcid.org/0009-0003-6417-2610
http://orcid.org/0000-0003-2248-2058
http://dx.doi.org/10.1016/j.ejogrb.2011.06.021
http://dx.doi.org/10.1016/j.ejogrb.2011.06.021
http://dx.doi.org/10.1186/1471-2334-12-145
http://dx.doi.org/10.1080/21645515.2016.1239669
http://dx.doi.org/10.1155/2018/2458232
http://dx.doi.org/10.1002/ijc.31937
http://dx.doi.org/10.1093/annonc/mdr015
http://dx.doi.org/10.1016/j.vaccine.2012.07.055
http://dx.doi.org/10.3390/vaccines6030061
http://dx.doi.org/10.3390/vaccines6030061
http://dx.doi.org/10.1158/1055-9965.EPI-12-0334
http://dx.doi.org/10.1158/1055-9965.EPI-12-0334
http://dx.doi.org/10.1002/ijc.27711
http://dx.doi.org/10.1080/14787210.2017.1322902
http://dx.doi.org/10.1080/14787210.2017.1322902
http://dx.doi.org/10.1186/s12905-017-0365-3
http://dx.doi.org/10.1186/s12913-015-1206-4
http://dx.doi.org/10.1186/s12913-015-1206-4
http://dx.doi.org/10.1186/1471-2458-12-22
http://dx.doi.org/10.1016/S2214-109X(19)30482-6
http://dx.doi.org/10.1016/S2214-109X(19)30482-6
http://dx.doi.org/10.1186/s12885-018-4490-7
http://dx.doi.org/10.1186/1751-0473-3-17
http://dx.doi.org/10.1371/journal.pmed.0050132
http://dx.doi.org/10.1016/S2214-109X(22)00241-8
http://dx.doi.org/10.1016/S2214-109X(22)00241-8
http://dx.doi.org/10.3322/caac.21628
http://dx.doi.org/10.1080/16549716.2020.1852780
http://dx.doi.org/10.1186/s12889-020-8229-4
http://dx.doi.org/10.1155/2022/2490327
http://dx.doi.org/10.1155/2022/2490327
http://dx.doi.org/10.1186/s12885-020-6528-x
http://dx.doi.org/10.1159/000214925
http://dx.doi.org/10.1159/000214925
http://dx.doi.org/10.1016/j.vaccine.2021.11.013
http://dx.doi.org/10.2147/IJWH.S71797
http://dx.doi.org/10.1136/bmjopen-2016-013868
http://dx.doi.org/10.1186/s12889-024-18148-y
http://dx.doi.org/10.1186/s13027-022-00455-x
http://dx.doi.org/10.1371/journal.pone.0243281
http://dx.doi.org/10.1186/s12905-017-0469-9
http://dx.doi.org/10.1186/s12905-017-0469-9
http://dx.doi.org/10.1186/s12885-023-11478-x
http://dx.doi.org/10.17605/OSF.IO/NR43B
http://bmjopen.bmj.com/

	Factors associated with cervical cancer screening among women of reproductive age in Moshi municipality, Kilimanjaro, Tanzania: a cross-­sectional study
	ABSTRACT
	Background﻿﻿
	Methods
	Study design and setting
	Study population, sampling and sample size
	Data collection tools, methods and procedures
	Study variables
	Data analysis
	Patient and public involvement

	Results
	Background characteristics of the study participants
	Proportion of women ever screened for cervical cancer
	Knowledge of cervical cancer and cervical cancer screening
	Reasons for not screening for cervical cancer
	Factors associated with ever being screened for cervical cancer

	Discussion
	Strengths and limitations of the study

	Conclusion
	References


