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Abstract

Background

Cervical cancer is the second most common cancer in women aged 44 years and above in Ethiopia. Lack of
awareness about the disease, lack of screening programs and inadequacy of vaccination in most regions of Ethiopia
alarmingly increasing Human papillomavirus (HPV) infections and incidence of the disease. Educational

intervention is a fast and effective primary preventive step to reduce the cervical cancer burden.

Objective

The present study was carried out to understand the impact of knowledge-based intervention and factors
influencing the knowledge levels on young women attending college education at University of Gondar (UoG),

Gondar.

Method

A cross-sectional comparative study was conducted and data was collected using a standardized self-administered
questionnaire in both English and Amharic (Ethiopian main official language) and analysed using the Statistical

Package for the Social Sciences software (SPSS ver.23, IBM).

Results

There was an increase in overall awareness about cervical cancer (symptoms, risk factors, screening methods, and
vaccination) in all post intervened students compared to baseline knowledge levels (before education intervention)
statistically at p<0.001 significance level. The mean age of the study participants was 20.86 years (SD, 1.86). Out
of total 283 women student participants, overall baseline awareness about cervical cancer symptoms (81.6%,
p<0.002), risk factors (94.8%, p<0.001), HPV (60.6%, p<0.001), screening (84.3%, p<0.001) and HPV vaccines
(42.1%, p<0.001) was more in 4" year and above over other respondents. After the intervention, knowledge levels
increased in students 3™ and above years over 1 and 2"-year students irrespective of the branch they belong.
Initial awareness on various broad issues was 8.77 and after education intervention, it was 30.39 with mean overall
knowledge increase of 21.62. However, baseline awareness was better on risk factors and poor on vaccination.
After education intervention, an increase of 246% in overall knowledge about cervical cancer including
symptoms, risk factors, HPV, screening and vaccination. Age, year of study, branch of study and family income
were the explanatory variables significant on overall baseline knowledge levels and after education intervention,
year of study was the only independent variable significant for the overall increase in knowledge levels.
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Conclusion

The present study suggests that educational intervention as the primary preventive method is effective and young
trained women volunteers belong both rural and urban areas will be important stakeholder to increase positive

attitude to reduce the cervical cancer burden in Ethiopia.

Introduction

According to GLOBOCAN 2018 [1], most of the African countries have no official registry to cover the cancer
statistics and it reflects unseen burden including cervical cancer. Cervical cancer is a fourth leading cause for
cancer death is the most common cancer in Sub-Saharan Africa, second leading health problem in Northern Africa
including Ethiopia among women 44 years and above [2-10]. In developing countries, high-risk HPV infections
cause cervical cancer and other serious public health problems [11] due to bare minimal resources to cope with

the situation [12-14].

Women are at risk of HPV infections in some point in their life [4, 15]. A variety of clinic-epidemiological risk
factors such as early age of marriage, multiple sexual partners, multiple pregnancies, poor genital hygiene and
smoking and so are often associated with the development of cervical cancer [4, 11, 16, 17]. Most of the women
in developing and under-developed countries do not have access to Pap (Papanicolaou) smear screening [12, 18]
for early detection of HPV infections. Low or absence of any nationwide cervical screening program [19], very
few women receive screening [20] and cancer of cervix remains a major public health problem for Ethiopia [21,
22]. According to Tsegaye et al., 2018 [2], only 0.6% of women in Ethiopia, aged 18-69 years includes, 1.6%
from urban and 0.4% from rural screened every three years. In Ethiopia, every year around 7095 women are

diagnosed with cervical cancer and 4732 dies from this disease [23].

Several factors like education, economic status, health facilities influence early detection and treatment of cervical
precancerous lesions [5, 15, 24-26] and reduce cervical cancer morbidity and mortality [27]. The absence of
screening facilities coupled with poor literacy and low level of awareness, less attention to women health further
aggravate the cervical cancer burden [5, 28-30]. Ethiopia has a low level of awareness about cervical cancer and
HPV infections [27]. Various studies [31-33] have been undertaken to assess women’s awareness and knowledge
level about cervical cancer. Cervical cancer awareness studies are few in Ethiopia and mostly confined to hospitals
[4, 12, 34]. A recent study on women in the Amhara region has a low level of awareness [5] and factors influence

the levels of knowledge not well known [4].
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81 The success and benefit of control and prevention of cervical cancer largely depend to a great extent on the level
82 of awareness and knowledge about different aspects of the disease and the vaccine [35, 36] and current focus on
83 risk factors will be beneficial [37] and effective. It is therefore beneficial to understand the baseline knowledge
84  levels of young women, awareness, and attitude towards cervical cancer and factors influencing their knowledge
85 levels before and after education intervention towards effective primary preventive measure for control of cervical
86  cancer burden in Ethiopia. Recent years, few studies were carried out to understand the baseline knowledge levels
87 at the community level and as well at the university level in some parts of Ethiopia [2] and no study carried out
88 to measure the knowledge levels and influence of socio-demographic factors before and after the educational
89 intervention. So, the aim of this study was to explore cervical cancer knowledge levels of the students from two
90 campuses of University of Gondar (UoG) and influence of any socio-demographic parameters on overall

91 knowledge levels of study participants before and after the educational intervention.

92 Materials and methods

93 Study area and subjects

94 A cross-sectional pre-test/post-test comparative study was conducted to understand the socio-demographic factors
95 (Independent variables (IVs)) influence on knowledge levels of women students of biological and non-biological
96 sciences from Tewodros and Marakhi campuses of UoG. These two campuses have colleges for Computational
97 & Natural Sciences and Management & Economics. The study included written informed consent and data
98  collection tool was approved by the Department Research Committee, Institute of Biotechnology, UoG. Most of
99 the students were from different regions of Amhara, Addis Ababa, Oromia and Southern Nations, mostly from

100 rural areas belong to less educated families with less access to print and visual media.

101 Sample size and questionnaire

102 Sample size

103 In UOG, the number of female students enrols to different programs is usually a low and average ratio of one
104 female student to five male students. Any women aged 17 to 30 years enrolled in university graduate or
105 postgraduate programs were invited to participate in the study. The study was conducted in a total of 283
106 undergraduate and postgraduate female students aged between 17-30 years. Based on the pilot study, the sample
107 size was calculated using a formula for finite population [38]. The assumption was 50% of the university students

108  had sufficient knowledge of cervical cancer, a sample of 283 students was selected by stratified random sampling
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109 techniques with 95% confidence and 5% reliability. Respondents were enrolled using a multistage sampling
110 technique. Enrolled female students with eligible age volunteered to participate and signed written consent form

111  were included in the study.

112 Questionnaire development

113 The questionnaire was designed and developed based on study objectives, literature review, and pilot study. An
114 initial pilot study was carried out from May-June 2017 at the University of Gondar, Tewodros and Marakhi
115 campuses, to test the data collection tool in English includes seven sections with 78 questions. During September-
116 February' 2018, the study was carried out using modified data collection tool consists of seven sections include
117 56 items both open- and close-ended questions in English and Amharic languages as most students preferred to

118 use the questionnaire in Amharic.

119 The six-part questionnaire included socio-demographic characteristics and questions regarding the knowledge
120 about different aspects of cervical cancer like: (1) Demographic characteristics, such as age, sex, religion,
121 biological or non-biological sciences as study background, place of residence, father’s and mother’s educational
122 qualifications and occupation, family size, family income of the students. (2) Awareness and knowledge of
123 cervical cancer symptoms, (3) Knowledge of risk factors, (4) Knowledge of HPV, (5) Knowledge of cervical
124 cancer screening, (6) Awareness and knowledge about HPV vaccine and awareness and perception towards
125 screening, concern/acceptability of vaccination, health-seeking behaviour and preferences of venue for screening

126 and vaccination.

127  Categorical data on various socio-demographic factors, continuous data on family income and age were collected.
128 The purpose and importance of the study were explained to the participants prior to obtaining written informed
129 consent and the confidentiality of their identities was ensured. The questionnaire was administered to the female
130 students and the data from the questionnaire was processed anonymously by assigning random codes.
131 Confidentiality of the information was maintained throughout by excluding names or I.D. Nos. in the
132 questionnaire during data collection. Students were categorized into groups based on different factors, in order to
133 examine which socio-demographic factors were strongly associated with the knowledge, awareness, and attitudes
134 towards cervical cancer, HPV and vaccination. According to age, students were divided into two categories: young
135 females aged 17 to 20 years and adult females aged 21 years & above. The education level of the students was
136 classified into four groups: (i) first year, (ii) the second year, (iii) the third year, and (iv) fourth year & above. The

137 household income per month was an open-ended question and based on the response it was classified into three
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138 categories as follows (i) <2000 birr (ii) >=2000-5000 birr (iii) >5000 birr and above. Knowledge levels of
139 respondents regarding symptoms, risk factors, HPV and its relationship with cervical cancer, prevention methods
140 like screening and vaccination was measured using a 42 item instrument. A score of 1 was allocated for a
141 good/correct answer and 0 for a wrong answer or “Do not know”. The maximum possible score was 42. Mean
142 score used to estimate the cumulative mean score of knowledge levels of cervical cancer. The total score was
143 divided into, those scored above 31 or more were categorized as having very good (“sufficient”) knowledge; the
144 others were categorized “good NK” with 23 to 31, fair with score 13-22 and poor NK was 1-12 and zero score
145 categorized as “no” knowledge. Source of information, awareness and perception, concern and acceptability,
146 health-seeking behaviour and choice of venue for screening and vaccination were measured before and after

147 educational intervention and descriptive statistics were used to measure the change in response.

148 Statistical analysis

149 All variables of interest in the study population were summarized using descriptive statistics. For continuous
150  variable age, means and standard deviations were generated. Univariate analysis was conducted to generate
151 frequencies and percentages for categorical variables and were used to describe the characteristics of the study
152 population in relation to relevant variables. Proportions were compared by using Chi? tests, or Fisher’s exact tests,
153 as appropriate. McNemar 2 test to determine the change between pre and post-intervention knowledge levels
154  were statistically significant. The impact of socio-demographic characteristics on knowledge levels of cervical
155 cancer was investigated using bivariate method. Binary logistic regression used to find out the statistical
156  association between the outcome variable and the explanatory variables. Finally, explanatory variables with p-
157  value less than 0.2 in the bivariate analysis were included and multivariate and multinomial linear regression
158 analyses were conducted to investigate factors predict cervical cancer and Pap smear test awareness and/or
159 utilization of Pap smear test and to examine the correlation of baseline cervical cancer knowledge scores as well
160 as changes in scores after the educational intervention. Odds ratio and 95% confidence interval were also used to
161 identify the presence and strength of association wherever appropriate. All tests of significance were two-tailed
162 at 5% level. For regression analysis, the reference category was the most common category of an independent

163 variable (IV).

164 Results

165 A total of 283 study participants, both from biological and non-biological sciences attended the educational

166 training on cervical cancer general awareness and responded to both pre-intervention and post-intervention


https://doi.org/10.1101/492611
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/492611; this version posted December 10, 2018. The copyright holder for this preprint (which
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

167 questionnaires (Table 1). The dependent variables (DVs) were compared descriptively with respect to socio-
168 demographic characteristics. The categorical variables were expressed as percentages. Pre-post education
169 intervention differences for knowledge scores and the proportion of correct responses for each question
170 summarized (Table 2). Baseline knowledge was low among all groups, with scores better among older
171 participants. The baseline knowledge about awareness, symptoms, risk factors, HPV, screening and vaccination
172 were low among non-biological science students (Table 3). A brief, structured presentation increased cervical
173 cancer awareness knowledge among all groups. On average, knowledge scores significantly improved from 8 to
174 26 after the presentation (maximum possible score 42; P < .001), irrespective of region, year of study, branch of
175 study, and age. The baseline average score of 9 for students age 20 and above and 7 in students below 20 years,
176 and after education intervention score increased to 24 and 28 in age 20 years below and above groups respectively.
177  Fourth-year and above students showed a baseline score of 11 and first-year students had the lowest baseline score
178 6 irrespective of the branch. After education intervention, the average score of students increased in the order of

179 third year 31, fourth year 29, first year 27 and 22 second year.

180 Socio-demographic characteristics of the study population

181  Demographic characteristics of the 283 female students are summarized in Table 1. Students belong to first year
182 (18.4%), second-year (42.4%), third-year (25.8%) and fourth year & above (13.4%). The students belonged to
183 biological sciences (45.2%) and non-biological sciences (54.8%). The mean age was 20.86 years (Sdv. 1.86) (17—
184 30 years) with 45.9% in 17— 20-year-old range and 54.1% in 21 and above years range. Students belong to Addis
185 Ababa (19.8%), Amhara (47.7%), Oromia (9.2%), other regions (17%) and missing regions (6.4%) and were
186 belong to either rural (43.5%), or urban (50.9%) and 5.7% of students’ information was missing, not included in
187  the analysis. Majority of the participants 244 (86.2%) were Orthodox Christians, while 39 (13.8%) belonged to
188 other religions (Muslims and other Christians). Most of the respondents 262 (92.6%) were never married and 21
189 (7.4%) students were married. Study participants father’s educational levels were, illiterates 83 (29.3%), up to
190 10™ grade 156 (55.1%) and above 10" grade 44 (15.5%) and mother’s educational levels were, illiterate 108
191 (38.2%), up to 10" grade 144 (50.9%) and above 10" grade 31(11.0%). Respondents father’s occupation was
192 either employed 96 (33.9%), business, 69 (24.4%) or other occupation 118 (41.7%). Only 58(20.5%) of the
193  participant's mothers were employed, 77 (27.2%) were either business or related occupation and most were 148
194 (52.3%) homemakers. 179 (63.3) had 5 or less numb of siblings and 104 (36.7%) had >5 siblings. 211 (74.6%)
195 had both brothers and sisters and 72 (25.4%) belonged to other combinations (only brothers/sisters/no sibling).

196 Most of the participants 207 (73.1%) family income were <2000 birr, 54 (19.1%) families had monthly income

7
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197  >=2000-5000 birr and only 22 (7.8%) had >=5000 birr as monthly income. Responses to questions on selected

198  domains were presented in table 2.

199 Awareness of women about cervical cancer and its preventable nature

200  The women Demographic Total population Percentage  ywere asked if they have ever
characteristics responding (N) (%)
Region .
202  heard of # Addis Ababa 56 19.8 cervical  cancer.  Before
Ambhara 135 47.7
208  education Oromia 26 9.2 intervention, one hundred
Other regions 48 17
. Missing regions 18 6.4
208  sixteen R,,m,/U,bag,, ¢ (41.0%) women reported that
Rural 123 43.5
208  they had Urban 144 50.9 heard about cervical cancer
Missing 16 5.7
Year of Stud, . . .
210  and after 1s£,ear (‘J)G 5 18.4 education intervention two

212 hundred and fifty-three students (89.4%) aware about cervical cancer (Table 2). 38 (13.4%) participants were well
213 aware of the preventable nature of cervical cancer before education intervention (Table 2) of this 25 (66%)
214  participants belonged to biological sciences and 13 (34%) were belong to non-biological sciences (Table 3). After
215 educational intervention 142 (50%) could learn the preventable nature of cervical cancer and of this 67 (47%)

216 participants belonged to biological sciences and 75 (53%) were belong to non-biological sciences.

217 Knowledge about the symptoms of cervical cancer

218 Eight questions were asked about the symptoms, and at baseline knowledge was the least about the causes of
219  cervical cancer, only 23 (8.1%) students correctly answered and but after education intervention 217 (76.7%)
220 students reported that they know about the causes of cervical cancer (Table 2). Similarly, before the intervention,
221 persistent vaginal discharge could be a symptom was most correctly answered by 71 (25.1%) students. However,
222 one hundred and fifty-five (54.77%) of the respondents did not know any symptom and symptoms associated with
223 cervical cancer before educational intervention and this includes 98 (63.22%) respondents from non-biological
224 sciences and 57 (36.77%) biological sciences. After educational intervention, 90.46% of study respondents could
225 respond to any of the cervical cancer symptoms correctly. Non-biological science students showed a higher
226 increase in awareness about symptoms compared to students belong to biological sciences (Table 3). Overall mean
227 level knowledge about the symptoms of cervical cancer before the intervention was 1.74 after education

228 intervention was 6.81 with a mean increase of 5.07 (Table 5).

229 Table 1: Socio-economic characteristics of study respondents
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230 20 year UG 120 424
3 year UG 73 25.8
231 4% year UG and above 38 13.4
Branch of Study
232 Biological Sciences 128 452
Non-Biological Sciences 155 54.8
233 Marital Status
Never married 262 92.6
234 Ever married 21 7.4
Religion
235 Orthodox Christian 244 86.2
236 Muslim & Others 39 13.8
Father’s Education Level
Illiterate 83 29.3
237 Up to 10* grade* 156 55.1
238 Above 10" grade** 44 15.5
Mother’s Education Level
Illiterate 108 38.2
239 Up to 10" grade 144 50.9
Above 10" grade 31 11.0
240 g
Father’s Occupation
Employed 96 339
241 Business 69 24.4
242 Others 118 41.7
Mother’s Occupation
243 Employed 58 20.5
Business & others 77 27.2
244 Homemaker 148 52.3
Family Income
245 <2000 birr 207 73.1
>=2000-5000 birr 54 19.1
246 >=5000 birr 22 7.8
Family size
247 1-5 179 63.3
>5 104 36.7
248 Sibling combination
Both brothers and sisters 211 74.6
249 Other combinations 72 25.4
Total sample size 283 100
250 *Attended or completed Primary or Secondary level,
**Attended or completed Higher Secondary and above.
251 The mean age of the study respondents is 20.86 years (Sdv. 1.86)
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
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Table 2: Awareness and sources of information about cervical cancer

Pre-intervention

Post-intervention

Number Percent Number Percent The difference
Domains inquired correctly correctly correctly correctly in awareness
responded responded responded responded (%)
™) (%) ™) (%)
General awareness
Ever heard of cervical cancer. 116 41.0 253 89.4 48.4
Cervical cancer is a curable disease? 38 13.4 142 50.2 36.8
Knowledge about symptoms
Do you know the causes of cervical cancer are? 23 8.1 217 76.7 68.6
Persistent vaginal discharge that smells unpleasant. 71 25.1 210 74.2 49.1
Whether vaginal bleeding between periods could be a sign? 43 15.2 178 62.9 47.7
Do you think menorrhagia is a symptom for cervical cancer? 52 18.4 203 71.7 53.3
Vaginal bleeding after the menopause could be a sign. 52 18.4 183 64.9 46.5
Persistent pelvic pain could be a sign. 39 13.8 182 64.3 50.5
Discomfort or pain during sex could be a sign. 64 22.6 174 61.5 389
Vaginal bleeding during or after sex could be a sign. 49 17.3 196 69.3 52.0
Knowledge about risk factors
Whether poor hygiene is a risk factor? 95 33.6 195 68.9 353
Whether coitus at an early age is a risk factor? 81 28.6 196 69.3 40.7
Whether multiple sex partners is a risk factor? 101 35.7 226 79.9 442
Do you think unprotected intercourse could be a risk factor for cc? 97 343 222 78.4 44.1
Do you think consuming contraceptive pills could be a risk factor? 49 17.3 179 63.3 46.0
No knowledge of cervical cancer is a risk factor? 103 36.4 194 68.6 322
Swelling of the cervix is a risk factor? 67 23.7 166 58.7 35.0
Whether high parity is a risk factor? 43 15.2 137 48.4 332
Do you think smoking could be a risk factor for cervical cancer? 55 19.4 193 68.2 48.8
Knowledge about Human Papilloma Virus (HPV)
Causative organism of cervical cancer. 47 16.6 222 78.4 61.8
Are you aware what is HPV and its relation with cervical cancer? 29 10.2 204 72.1 61.9
HPV can infect women and can cause cervical cancer. 59 20.8 224 79.1 58.3
HPYV is a sexually transmitted infection. 43 15.2 194 68.6 53.4
HPV infections are usually obvious and most infections resolve by 36 12.7 134 47.3 34.6
themselves.
HPYV cannot infect men. 36 12.7 103 36.4 23.7
HPV infections can cause genital warts. 39 13.8 153 54.1 40.3
HPYV infections can cause oral/pharyngeal cancer. 33 11.7 138 48.8 37.1
HPYV infections can cause anal cancer. 27 9.5 59 20.8 11.3
Knowledge about screening
Ever heard of screening. 64 22.6 215 76.0 53.4
Are you aware of any screening method? 57 20.1 258 91.2 71.1
Have you ever heard of the Pap smear test? 84 29.7 233 82.3 52.6
Pap smear test is used for. 38 13.4 156 55.1 41.7
At what age women should start screening. 50 17.7 161 56.9 39.2
How often a woman should undergo screening. 78 27.6 175 61.8 27.6
Pap smear test can pick up cell changes that may go to become cc. 16 5.7 176 62.2 56.5
Knowledge about vaccination
HPYV vaccine exists that protects against cervical cancer. 40 14.0 216 76.3 62.3
A vaccine for HPV is not available to men. 23 8.1 84 29.7 21.6
Can HPV vaccines be given to boys? 25 8.8 143 50.5 41.7
To which age group HPV vaccine should be given. 14 4.9 51 18.0 13.1
HPV vaccine exists that can protect against genital warts. 45 15.9 160 56.5 40.6
HPV vaccines available to protect against non-cervical cancers? 13 4.6 89 31.4 26.8
Most appropriate stage for HPV vaccination. 39 13.8 119 42.0 28.2
Total sample size 283 100 283 100

277
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278 Table 3: Impact of education intervention on cervical cancer awareness on biological (BS) and non-biological science (NBS). Pre IV: Pre-
279 intervention; Post IV: Post intervention. KL: Knowledge level; Zero=No knowledge; Poor=1-3 correct responses; Fair: 4-6 correct
280 responses; Good: 6 and above correct responses. Values are in percentage (%) at P=0.05 significance level; NS=Not significant
Group Symptoms Risk Factors Human Papilloma Virus Screening Vaccination
KL Pre IV Post IVNS Pre IV Post IV Pre IV Post IV Pre IV Post IVNS Pre IVNS Post IVNS
BS NBS BS NBS BS NBS BS NBS BS NBS BS NBS BS NBS BS NBS BS NBS BS NBS
Zero 29.7 47.1 3.1 7.1 273 426 39 103 492 658 3.9 103 289 38.1 4.7 6.5 60.9 69.7 8.6 10.3
Poor 39,8 355 7.8 11.0 328 277 109 39 328 219 148 148 422 471 94 7.1 297 200 336 232
Fair 195 16.1 219 135 28.1 265 344 368 141 11.6 438 484 227 142 289 316 8.6 8.4 375 458
Good 109 1.3 672 684 11.7 32 50.8 490 3.9 0.6 375 265 63 0.6 57.0 548 0.8 1.9 20.3  20.6
281
282
283 Table 4a & 4b: Impact of education intervention on cervical cancer awareness on the year of study. Pre IV: Pre-intervention; Post I'V: Post
284 intervention. KL: Knowledge level; Zero=No knowledge; Poor=1-3 correct responses; Fair: 4-6 correct responses; Good: 6 and above correct
285 responses. Values are in percentage (%) at P=0.002 significance level.
Year/ Symptoms Risk Factors Human Papilloma Virus Screening Vaccination
KL Broad category Pre-intervention Post-intervention Difference
(N=283) (N=283)
Symptoms 1.74 6.81 5.07
Risk factors 2.71 6.7 3.99
HPV 1.37 5.61 4.24
Screening 1.95 6.93 4.98
Vaccination 1.0 4.34 3.34
Overall knowledge about CC 8.77 30.39 21.62
1st 2nd 3rd 4th* 1st 2nd 3rd 4tl|* 1st znd 3rd 4tl|* 1st 2nd 3rd 4th* 1st 2nd 3rd 4tl|
Zero 577 425 315 184 538 342 411 53 75.0 60.8 521 395 500 383 247 158 788 67.5 575 579
Poor 250 375 425 447 173 242 342 579 135 275 247 474 288 392 548 658 154 242 260 342
Fair 9.6 183 205 21.1 231 333 219 237 115 92 219 79 154 192 205 132 58 6.7 151 53
Good 7.7 1.7 5.5 158 5.8 8.3 2.7 132 0 2.5 1.4 53 5.8 33 0 53 0 1.7 1.4 2.6
286
Year/ Symptoms Risk Factors Human Papilloma Virus Screening Vaccination
KL 1t 2nd 3rd 4th* 1st 2nd 3rd 4tl|* 1st znd 3rd 4tl|* 1st 2nd 3rd 4th* 1st 2nd 3rd 4tl|
Zero 1.9 11.7 0 0 3.8 158 0 0 0 175 0 0 0 125 0 2.6 5.8 183 2.7 0
Poor 3.8 200 0 2.6 5.8 10.0 4.1 53 13.5 183 96 158 9.6 11.7 14 7.9 346 358 11.0 263
Fair 192 133 192 237 327 375 329 395 558 375 575 395 250 342 30.1 263 462 292 562 50.0
Good 75.0 55.0 80.8 73.7 57.7 367 63.0 553 308 267 329 447 654 417 685 632 135 167 30.1 237
287 Table 5: Mean level of awareness on various broad issues (categories) of Cervical Cancer (CC)
288
289
290
291
292
293 Knowledge about the risk factors of cervical cancer
294 To assess knowledge about the cervical cancer risk factors, nine questions including multiple sexual partners, poor
295 hygiene, no knowledge on cervical cancer and cigarette smoking could promote cervical cancer were asked to
296 study participants (Table 2). About 35.6 % (n=101) study respondents had no idea about risk factors associated
297 with the disease before educational intervention and only 7.4% (n=21) students could not identify any of the risk
298 factors even after educational intervention. Before the intervention, 43 (15.2%) students felt high parity could be
299 arisk factor and after the educational intervention, 137 (48.4%) could felt high parity could be a risk factor and it
300  was the least correctly responded question among the nine risk factors were asked. One hundred and eighty-two

11


https://doi.org/10.1101/492611
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/492611; this version posted December 10, 2018. The copyright holder for this preprint (which
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

301 (64.4%) study participants were able to identify minimum one risk factor before intervention and 101 (35.6%)
302 includes 66 (22.96%) respondents from non-biological sciences and 35 (12.36%) respondents of biological
303 sciences could not identify a single risk factor correctly. After educational intervention, biological science students
304 showed the highest increase in awareness about risk factors compared to students from non-biological sciences
305 (Table 3). More than 95 (33%) students identified, multiple sex partners, poor hygiene, no awareness of cervical
306 cancer, unprotected intercourse could be risk factors (Table 2). Mean baseline awareness about the risk factors
307 was 2.71, which was highest compared to other categories of the questionnaire and after intervention an overall

308 increase of 6.7.

309 Knowledge about the HPV and its relationship with cervical cancer

310 Nine different questions like the causative organism, mode of transmission of HPV and different diseases in male
311 and females were asked about HPV and its relationship with cervical cancer to understand the knowledge levels
312 before and after the educational intervention. Before the educational intervention, 43 (15.2%) of study respondents
313 were not aware of STD nature of HPV infections and different diseases caused by it and 194 (68.6%) women
314  responded correctly after post-intervention (Table 2). Before the educational intervention, 16.6% and after
315 intervention 78.4% female students aware HPV as cervical cancer causative organism. HPV can cause anal
316  cancers was the least correctly answered before (9.5%) and even after (20.8%) education intervention. Twenty-
317 nine (10.2%) respondents before intervention were aware of HPV and its relationship with cervical cancer and
318 204 (72.1%) students identified correctly the HPV relationship with mean 61.9% increase after post-intervention
319 (Table 2). 102 (36.04%) respondents from non-biological sciences and 62 (21.9%) biological sciences had no
320 baseline awareness about HPV and its relationship with different diseases. After educational intervention, non-
321  biological science students showed the highest increase in awareness about HPV compared to students belong to
322 biological sciences (Table 3). Overall mean knowledge level before the intervention was 1.37, and after the

323 intervention was 5.61 with an increase of 4.24 (Table 5).

324 Knowledge about the screening of cervical cancer

325 There were seven different questions like heard of cervical cancer screening, any screening method, Pap smear
326 test, and its importance, when should women start screening and how often should be screened. Before the
327 educational intervention, only 19.7% of total respondents were aware of screening and 69.32% women could
328 respond correctly after intervention (Table 2). How often women should undergo screening was correctly

329 responded by 27.6% before intervention and 61.8% of respondents answered correctly after the intervention. Only
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330 5.7% of respondents’ identified Pap smear test can pick cell changes before intervention and it increased to 62.2%
331 after educational intervention. 95 (33.56%) study respondents had no baseline knowledge about screening and its
332 importance with 37 (13.07%) respondents belong to biological and 58 (20.49%) non-biological sciences. After
333 intervention, 43.1% (n=122) biological and 51.23% (n=145) non-biological sciences showed awareness about
334 screening (Table 3). However, before the intervention, 11.3% each from biological and non-biological sciences
335 were heard of cervical cancer screening and after the intervention, it was increased to 32.1% and 43.8% in
336 biological and non-biological sciences. 8% and 5.3% before and after 39.2% and 43.1% of biological and non-
337 biological sciences from total respondents reported that they were heard of Pap smear test. After educational
338 intervention, increase in awareness about cervical cancer screening was good in respondents from non-biological
339 sciences over biological sciences (Table 3). Overall mean level of knowledge before the intervention was 1.95

340 after the intervention was 6.93 with a mean increase of 4.98 (Table 4).

341 Awareness regarding the target population for HPV vaccination.

342 There were eight different questions like availability of HPV vaccine, the age of vaccination, availability of HPV
343 vaccine both for girls and boys, a vaccine for non-cervical cancers were asked before and after the educational
344 intervention. 48.5% of total respondents before and 91.5% after education intervention were aware of HPV
345 vaccination (Table 2). HPV vaccination category was least understood even after education intervention. 65% of
346 study participants showed no baseline knowledge about vaccine category. Baseline knowledge about two
347 important knowledge indicators, availability of a vaccine to protect non-cervical cancer, was 4.6% and age group
348 for vaccination was 4.8%. After the intervention, only 18% of study participants correctly understand the right
349 age for vaccination in girls. HPV vaccines could be given to boys, 8.8% before and after intervention 50.5%
350 (P=0.05) could respond correctly. 18% of study respondents before and 42.4% after intervention responded
351 correctly to the best time for HPV vaccination would be before becoming sexually active. 107 (37.8%)
352 respondents from non-biological sciences and 78 (27.56%) respondents of biological sciences showed no baseline
353 knowledge about the vaccine and its importance. After educational intervention, non-biological science students
354 showed the highest increase of awareness that students belong to biological sciences (Table 3). Overall mean
355 knowledge level before the intervention was 1.0, and after the intervention was 4.34 with a mean increase of 3.34

356  (Table 5).

357 Table 6: Source of information about cervical cancer and Pap smear test knowledge before and after education intervention and influence of
358 the branch of study during pre-intervention (* Chi>= 9.54 & Cramer’s V=.184 ) (**Chi>=9.61 & Cramer’s V= .184) at the P=0.05 significance
359 level

Pre- intervention Post- intervention
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The Change in
number Percent The number Percent response after
Sources of information responded responded responded responded intervention (%)
™) (%) ™) (%)
l;:z;:v(;::;::s source of information about cervical cancer N=116 %=41.0 N=253 94=90
Parents/ Family Members/Relatives 13 4.6 21 7.4 2.8
Medical or nursing staff/Health Educator/Teacher 32 11.3 134 47.4 36.1
Friends/Classmates 7 2.5 17 6.0 3.5
Other sources 64 22.6 82 29.0 6.4
i i ek
Respondents source of information about Pap smear test N=84 04=29.7 N=235 %=82.6
Parents/ Family Members/Relatives 15 53 15 53 0.0
Medical or nursing staff/Health Educator/Teacher 37 13.0 175 61.4 48.4
Friends/Classmates 8 2.8 21 7.4 4.6
Other sources 24 8.5 24 8.5 0.0

360

361 Source of information about cervical cancer and Pap smear test

362 41% respondents said they heard about cervical cancer through some source before intervention and after
363 educational intervention increased to 90%. Most common source of information at baseline was other sources
364 (22.6%) including media. After educational intervention, health educator score was increased from 11.3 to 47.4%
365 (Table 6). 29.7% of respondents who had heard about Pap smear test got their information from the medical staff,
366 followed by other sources (mass media), relatives and friends (Table 6). After educational intervention, 82.6% of
367 respondents were reported awareness of Pap smear and sources of Pap smear test. Health educator as the source
368 of information before and after the educational intervention increased from 13% to 61.4%. Utilization of the Pap
369 smear test only once among this population and only 3.5% of participants' family members', being screened (Table

370 7).

371 Perceptions of cervical cancer screening and HPV vaccination

372 Perceptions of cervical cancer screening and HPV vaccination of the respondents are presented in Table 7. Before
373 the educational intervention, 25.8% and after 46.3% of the respondents would like to receive or recommend
374 cervical cancer screening. Similarly, 15.9% of respondents before the educational intervention, 47% of the
375 respondents after educational intervention would like to receive or recommended for HPV vaccination. Before
376 the educational intervention, 9.5% biological and 6.3% non-biological sciences expressed acceptance for HPV
377 vaccination and after the intervention, acceptance was increased to 18.3% and 28.2% respectively. From total
378  respondents, 1% of first year, 9.8% of second year, 1.4% of third year and 3.5% of fourth-year students expressed
379 likeliness to receive HPV vaccination before intervention and after educational intervention, 10.6% (first year),

380 16.6% (second year), 14.8% (third year) and 4.9% (fourth year & above) students agreed (Table 4).

381 Table 7: Impact of education intervention on awareness about Pap smear test was done and perceptions to receive cervical cancer screening
382 and vaccination
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Awareness & Perception

Pre-

intervention

Post- intervention

Pre- intervention*®

Post- intervention

The number Percent The number Percent Change in
responded responded responded responded response after
Concern/acceptability N) (%) N) (%) intervention (%)
Important obstacle‘preventmg yourse‘:lf t(? receive or N=283 %=100.0 N=283 %=100.0
recommend screening and HPV vaccination?
Do not know 73 25.8 22 7.8 -18.0
No concern 60 21.2 98 34.6 13.4
Cost 23 8.1 59 20.8 12.7
Concern about side effects 66 233 69 24.4 1.1
Concern about efficacy 12 4.2 24 8.5 43
Inadequate information 49 17.3 11 3.9 -13.4
The number Percent The number Change in response
responded responded responded Percent aofter Intervention
) (%) ) responded (%) (o)
:i(s)tu"/any of your family member ever had done Pap smear N=283 9%=100.0 N=283 9%=100.0
Do not know 189 66.8 114 40.3 -26.5
No 84 29.7 159 56.2 26.5
Yes 10 35 10 3.5 0.0
Would you like to receive cervical cancer screening? N=283 %=100.0 N=283 %=100.0
Do not know 158 55.8 63 22.3 -33.5
No 52 18.4 89 314 13.0
Yes 73 25.8 131 46.3 20.5
1 lik for HP
Wou.dy‘ou ‘)1 e to be recommended for HPV N=283 9%=100.0 N=283 9%4=100.0
vaccination?
Do not know 203 71.7 81 28.6 -43.1
No 35 12.4 69 24.4 12.0
Yes 45 15.9 133 47.0 31.1
383
384 Table 8: Concerns/acceptability to take up cervical cancer screening before and after education intervention and influence of *Age category
385 at pre-intervention with Chi?= 15.90 at the P=0.05 significance level
386
387 Concerns of receiving or recommending HPV vaccination
388 Overall acceptance of HPV vaccine among the study population before 21.2% and 34.6% after educational
389 intervention. Before and after educational intervention concern about side effects (23.3%, 24.4%), efficacy (4.2%,
390 8.5%), inadequate information (17.3%, 3.9%), and cost (8%, 20.8%) respectively. Interesting inadequate
391 information as a complaint reduced from 17.3% to 3.9% (Table 8).
392 Table 9: Health seeking behavior of respondents before and after education intervention and influence of the branch of study at post-
393 intervention with Chi’>= 31.81 and Cramer’s V= 0.335 at the P=0.05 significance level
394
Pre-intervention Post-intervention
Change in
The number Percent The number Percent response after
Health seeking behavior responded (N) responded (%) responded (N)  responded (%) intervention (%)
If you have a symptom, how soon you visit N=283 %=100.0 N=283 %=100.0
a doctor?
Do not know 164 58.0 73 25.8 -32.2
Within 7 days 67 23.7 111 39.2 15.5
A couple of weeks 16 5.7 28 9.9 42
A couple of months 20 7.1 28 9.9 2.8
Maybe 6 months 8 2.8 8 2.8 0.0
Maybe one year 4 1.4 7 2.5 1.1
Never visit 4 14 28 9.9 8.5
395
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396 Health seeking behaviour of respondents before and after education intervention

397  To understand the health-seeking behaviour, respondents were been asked if they have a symptom of cervical
398 cancer, how soon they visit a doctor and in response to this, 58% of respondents could not decide before
399 intervention and 25.8% could not understand the importance of health check even after education intervention.
400 1.4% of respondents before and 9.9% after intervention said, they never visit any medical help. Before
401 intervention, 23.7% and after intervention, 39.2% respondents reported, they will visit medical hospital within a
402 few days. 18.3% before and 34.9% after education intervention felt they will visit hospital from a couple of weeks

403 to a couple of months (Table 9).

404

405 Table 10: Preference of venue for cervical cancer screening and vaccination before and after education intervention and influence of age
406 category at post-intervention with Chi>= 10.25 and Cramer’s V= 0.190 at the P=0.05 significance level

Pre- intervention Post- intervention
The The Change in
number Percent number Percent response after
Venue responded responded responded responded intervention (%)
™) (%) N) (%)
The appropriate venue for screening and vaccination N=283 %=100.0 N=283 %=100.0
Do not know 150 53.0 85 30.0 -23.0
Local Community health center/clinic 39 13.8 80 28.3 14.5
Women and children’s hospital 41 14.5 56 19.8 53
General hospital 26 9.2 26 9.2 0.0
Cervical cancer screening Cervical cancer vaccination
Factors Pre-intervention Post-intervention Pre-intervention Post-intervention
Chi? Cramer’s V Chi? Cramer’s V Chi? Cramer’s V Chi? Cramer’s V
Age category 5.984  .145 9456  .183 10.19 .190 6.66 154
Year of study 16.45  .171 36.94 255 3221 239
Branch of study 11.05  .198 10.02 .188
Religion 7.64 164 7.02 158
Father's education level 14.88  .162 11.01 140
Mother's education level 7.29 113 1292 151 19.24 184
Father's occupation 19.18  .184 13.86  .157 11.93 145
Family Income 16.78 172
SIB combination 8.80 176
School 27 9.5 36 12.7 3.2

407

408 Preference of venue for cervical cancer screening and vaccination before and after education intervention

409  Before the educational intervention, 53% and after the intervention, 30% of the respondents could not decide the
410 preference of venue for the screening and vaccination. Before the intervention, women and children’s hospital
411 was the most preferred venue (14.5%) and after the educational intervention, local community health centre/local
412 clinic was the preferred venue (28.3%). General hospital as venue preferred by 9.2% respondents before and after

413 intervention (Table 10).

414 Table 11: Factors influencing perceptions to receive cervical cancer screening and vaccination before and after educational intervention at
415 P=0.05

416

417
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Overall knowledge about cervical cancer and associated factors

Chi? test of independence and McNemar’s test
Variables checked for association Age BOS YOS F.Ed. M.Ed. FS
Pre Post Pre Post  Post Pre Pre Post
General awareness and symptoms
Ever heard of cervical cancer 79 7.845 9.3 14.3 7.48
Cervical cancer is a curable disease? 8.75 7.49 10.3
Do you know the causes of cervical cancer are? 11.02 34.9 6.34
Persistent vaginal discharge that smells unpleasant. 5.61 5.99 29.12 6.54
Whether vaginal bleeding between periods could be a sign? 4.75 16.7
Do you think menorrhagia is a symptom for cervical cancer? 3.99 17.0 13.55
Vaginal bleeding after the menopause could be a sign. 4.49 4.0 537 15.02 17.37
Persistent pelvic pain could be a sign. 4.85 14.74 6.85 10.87
Discomfort or pain during sex could be a sign. 4.05 7.18 7.41 9.0
Vaginal bleeding during or after sex could be a sign. 5.6 4.65 10.8 7.0
Knowledge about risk factors
Whether poor hygiene is a risk factor? 5.92 4.87 8.97
Whether coitus at an early age is a risk factor? 5.93 5.73
Whether multiple sex partners is a risk factor? 12.74 416 120 7.87 4.58
Do you think unprotected intercourse could be a risk factor?
19.5 8.11 8.11 3.8
Do you think consuming contraceptive pills could be a risk
factor? 9.48 6.64 39
No knowledge of cervical cancer is a risk factor? 4.34 6.68 15.28  9.69 16.74 7.35
Swelling of the cervix is a risk factor? 3.99 5.97 9.84 7.55
Whether high parity is a risk factor? 9.59 28.2 7.9
Do you think smoking could be a risk factor for c. cancer? 305 434
Knowledge about Human Papilloma Virus
Causative organism of cervical cancer. 16.7 11.8 3445 6.45
Human papillomavirus (HPV) and its relation to cc? 438 28.62 6.9 6.1
HPYV can infect women and can cause cervical cancer. 6.0 7.4 31.5
HPV is a sexually transmitted infection. 4.7 5.74 6.0
HPYV infections are usually obvious and most infections
resolve by themselves. 9.34 4.1 5.0
HPV cannot infect men. 9.5 13.4
HPV infections can cause genital warts. 5.94 8.67 6.5 20.3 9.43
HPV infections can cause oral/pharyngeal cancer. 5.46 15.26
HPV infections can cause anal cancer. 442 13.1 16.16 5.7
Knowledge about screening
Ever heard of screening. 4.69 22.8 11.9

To understand the influence of various socio-demographic factors on perception of cervical cancer screening and
HPYV vaccination, a Chi? test of independence was carried out. Age and father's occupation had a significant impact
on both screening and vaccination before educational intervention. The post-intervention perception was under
the influence of age, year of study, religion, parents' education level, and family income at P=0.05 (Table 11).
Bivariate analysis showed six socio-demographic characteristics were found to be significantly associated with
knowledge levels about cervical cancer: age, educational level, branch of study, fathers and mother’s education

levels, and family size (Table 12).

Table 12: Chi-square analysis of independence of various socio-demographic factors and dependable variables about cervical cancer
symptoms, Risk factors, HPV, screening and vaccination of respondents during pre and post educational intervention at P=0.05 significance.
BOS= Branch of study; YOS=Year of study; FE=Father’s education level; ME= Mother’s education level; FS=Family size.
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Have you ever heard of the Pap smear test? 16.8 6.8 20.76
Pap smear test is used for. 4.1 8.84
How often a woman should undergo screening. 5.4 19.33
Do you think all women should undergo screening for cc? 5.43 27.16
Knowledge about vaccination
HPV vaccine exists that protects against cervical cancer. 71 10.8 29.4
A vaccine for HPV is not available to men. 7.35
Can HPV vaccines be given to boys? 10.36
HPV vaccine exists that can protect against genital warts. 14.1
HPYV vaccines available against non-cervical cancers. 10.38
Most appropriate stage for HPV vaccination. 18.11
431
432
433
434
435
436
437 Table 13: McNemar test of cervical cancer awareness about symptoms, risk factors, HPV, screening and vaccination of respondents at P=0.000

438 significance level.

N=283
Domains compared Chi? value
General awareness
Ever heard of cervical cancer 131.177
Cervical cancer is a curable disease? 84.198
Do you know the causes of cervical cancer are? 190.046
Persistent vaginal discharge that smells unpleasant. 116.834
Whether vaginal bleeding between periods could be a sign? 114.369
Do you think menorrhagia is a symptom for cervical cancer? 139.752
Vaginal bleeding after the menopause could be a sign. 119.858
Persistent pelvic pain could be a sign. 133.536
Discomfort or pain during sex could be a sign. 86.094
Vaginal bleeding during or after sex could be a sign. 126.130
Knowledge about risk factors
Whether poor hygiene is a risk factor? 71.022
Whether coitus at an early age is a risk factor? 88.408
Whether multiple sex partners is a risk factor? 101.828
Do you think unprotected intercourse could be a risk factor for cervical cancer? 104.599
Do you think consuming contraceptive pills could be a risk factor for cervical cancer? 115.563
No knowledge of cervical cancer is a risk factor? 63.780
Swelling of the cervix is a risk factor? 75.622
Whether high parity is a risk factor? 64.545
Do you think smoking could be a risk factor for cervical cancer? 118.791
Knowledge about Human Papilloma Virus
Causative organism of cervical cancer 165.443
Are you aware what is Human papillomavirus (HPV) and its relation with cervical cancer? 165.443
HPV can infect women and can cause cervical cancer 127.592
HPV is a sexually transmitted infection 131.579
HPV infections are usually obvious and most infections resolve by themselves 71.280
HPV cannot infect men 44.000
HPYV infections can cause genital warts 95.291
HPV infections can cause oral/pharyngeal cancer 82.565
HPV infections can cause anal cancer 12.645
Knowledge about screening
Ever heard of screening 133.136
When should women start screening? 84.615
Have you ever heard of Pap smear test 141.316
Pap smear test is used for. 103.705
Pap smear test can pick up cell changes that may go on to become cervical cancer. 154.152
How often should women have cervical cancer screening? 111.455
Knowledge about vaccination
HPYV vaccine exists that protects against cervical cancer. 154.230
A vaccine for HPV is not available to men 40.449
Can HPV vaccines be given to boys? 96.401
To which age group HPV vaccine should be given 21.966
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HPYV vaccine exists that can protect against genital warts 88.408
HPV vaccines available that protect against non-cervical cancers 62.500
Most appropriate stage for HPV vaccination 63.366

439

440 Age, branch of study, father's and mother's education level had strong association on awareness before
441  intervention (Table 12) and post-intervention knowledge gain was under the strong influence of year of study and
442 other influencing factors were age, branch of study, family size. Age, educational level and branch of the study
443 were found to have a significant association with level of knowledge about cervical cancer before and after
444 intervention (Table 12). McNemar test of cervical cancer awareness was carried out and change of overall score
445 of symptoms, risk factors, HPV, screening and vaccination of respondents was at P=0.000 significance level
446 (Table13). Using the sum of all knowledge items, we determined that a total of 33.9% (P=0.001) of the participants

447 had sufficient (very good) knowledge about cervical cancer after the educational intervention.

448 Multi-variate statistical analysis

449 A multivariate analysis was done using multiple logistic regression models to investigate the predictors of
450 awareness of symptoms, risk factors, HPV, screening, and vaccination in the study population. The result of the
451 analysis showed that before the educational intervention, the branch of study, and after educational intervention

452 year of study significantly predict levels of awareness of cervical cancer.

453 Discussion

454 The main objective of this study was to assess knowledge levels at baseline and after education intervention about
455 cervical cancer symptoms, risk factors, HPV and its relation to cervical cancer, screening, and vaccination, and
456 factors influence the knowledge levels, this is the first kind of study carried out using questionnaire validated
457 through pilot study to understand the impact of knowledge intervention on young 17 to 30 years aged college
458 attending women of University of Gondar, Northwest Ethiopia region. To prevent and control any disease,
459 knowledge is prerequisite and attitude plays a crucial role and our study showed very poor knowledge levels,
460 similar observations from various regions of Ethiopia [4, 5, 28] and different African countries [39-45]. The
461 baseline awareness about knowledge, symptoms, risk factors, HPV, screening and vaccination was low before
462 intervention (18.27%) and is very lower compared to different studies from Nigeria (23.4%), Addis Ababa (34.2
463 %), Ghana (37.0%) and, South Ethiopia (46.3%) and 51%, Dessie town [44-48]. Developing countries have poor
464 knowledge [49-52] compared to developed countries [53, 54]. 41.0% of our study participants heard about cervical
465 cancer before intervention was similar with 40.8% in Nigeria [55]. However lower than reports from different

466 regions of Ethiopia, 53.11% in Mizan Tepi, 76.8% in Hawassa, 78.7% in Gondar town [2, 29, 56] and in some
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467 African countries like Republic of Congo (81.9%), in Botswana (77%) and 68.4% in Southern Ghana [57-59].
468 Students of fourth year and above showed baseline score of 11 compared to first-year students (6) irrespective of
469 the branch and can be compared with earlier study on Hawassa university students [2]. Studies show that, levels

470 of education was significantly associated with knowledge about cervical cancer [48, 57, 60].

471 The baseline knowledge of biological sciences was 10 and non-biological sciences participants showed 7 and
472 background of biological sciences might influence baseline knowledge and similar observation was reported that
473 knowledge of medical students was better over public health students [2]. 49% of our participants’ baseline level
474 on various symptoms associated with cervical cancer such as vaginal bleeding between periods (15.2%), painful
475 coitus (22.6%) and bleeding after intercourse (17.3%) were reported and these findings are lower than studies
476 carried out [61-64]. Before the educational intervention, study participants showed poor knowledge about cervical
477 cancer risk factors. About 35.6 % of student respondents had no idea about risk factors associated with the disease
478 before educational intervention which was very lower than 67.9% reported for Hawassa University College
479 students [2]. 30.1% study respondents identified one or more correct risk factors before education intervention
480 which was very much matched with study carried out at Gondar, 31% [5] and was much lower than the similar
481 study done in South Africa, 64.0% [65]. 33% of our students identified, multiple sex partners, and similar response
482 observed in the previous reports [66-69], however, response is higher than the study conducted in South Africa
483 (26%), however, is lower than 49.7% awareness showed by Hawassa university medical students [2] and 53%
484 awareness by university students of Bhutan [70] and other studies [63, 71, 72]. The difference could be due to
485 the inaccessibility of the cervical cancer screening service, as well as less attention was given to reproductive

486 health in Ethiopia. A study from Malaysia could not identify any of the cervical cancer risk factors [69].

487  Baseline knowledge about prolonged use of contraceptive pills as a risk factor was low in our study participants
488 and only 17.3% study respondents identified and a similar observation was reported [73]. Only 19.4% of our study
489 respondents identified smoking is a risk factor which is lower (22.3%) than a study in Gabon [74] but higher than
490 a study in Ghana, only 1% participants identified [75]. 28.6% study respondents identified early coitus could be
491 a risk factor and is higher than 13%, reported in a study [67]. 16.6% of the participants were aware HPV as the
492 causative organism and is better over 9% reported in Southern Ethiopia [76] and 8% in Gabon [74] and [60].
493 However, is much lower than similar studies carried out in Northern Ethiopia [5] and other regions of Africa [77,
494 78]. Only 15.2% study respondents identified, STI nature of HPV before educational intervention and was

495 matching with a study [79], however, was low than other reports, 31.5% [80] and 41% [67].
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496 Low levels of knowledge on HPV was reported in a study US [81] and in another report, 78.5% of the college
497 women to have heard of HPV in the US [82], UK, 63% [83]. Several studies from different countries reported that
498 overall, the general public has low-level of awareness about HPV infection [84]. Only 9.5% of study respondents
499 identified, HPV can cause anal cancers before the educational intervention and is less than similar earlier reports
500 [85-90]. 13.4% of our participants were aware of the preventable nature of cervical cancer before education
501 intervention and is matching with similar studies from semi-urban India, 12.2% and 11% [67, 91] and is lower
502 than similar studies reported in 17.5%, [92], 30.5% in Burkina Faso [93], Addis Ababa, 50.6% [34], 51.5%
503 [94](Awodele et al., 2011), South Africa, 57.0% [65], Southern Ethiopia, 57.6% [76], Northern part of Ethiopia,
504 63.9% [5]. Base level knowledge of 19.7% of study respondents were aware of screening, higher than 11% [67]
505 and Malaysian population [69] and lower than 33.97% in Mizan Tepi, Ethiopia [56] and 41% [95]. A study in
506  Addis Ababa revealed, that the vast majority of nurses and midwives had poor knowledge on aetiology and risk
507 factors and never heard of any screening methods other than the Pap smear [12]. Only 3% of utilization of Pap
508 smear test once among our study participants relatives and is matching with similar studies, only 5% respondents
509 underwent Pap test [61, 96]. The low levels of awareness could be due to lack of nationwide screening policy in
510 Ethiopia. This could be due to low levels of knowledge on cervical cancer and is supported by earlier report that,
511 cervical cancer knowledge levels determine the rate of screening uptake [41]. This highlights the need of spread
512 about awareness and health education about cervical cancer is critical as primary care taken to scale up the
513 screening in Ethiopia. According to FMoH, 2016 [27], cervical cancer screening and prevention strategies are

514 initiated by the Ethiopian government.

515 Before intervention, 39.5% of total respondents were not aware of HPV vaccination and 65% of study participants
516 showed no baseline knowledge about vaccine category. 4.6% of respondents know that vaccine is available to
517 protect against non-cervical cancer and 4.9% of respondents only aware at what age vaccine should be given,
518 8.8% of students answered HPV vaccines could be given to boys. Similarly, 15.8% of participants reported that
519 vaccination could be a preventive method [76]. Most countries in sub-Saharan Africa, including Ethiopia, did not
520 include routine HPV vaccination in the national prevention strategy for cervical cancer and other HPV-related
521 diseases [28]. Despite vaccination, not being implemented in Ethiopia, the awareness and knowledge of
522 participants would help as an effective primary prevention strategy [97-99]. The Ethiopian government has also
523 recently introduced HPV vaccination demonstration project and yet to available as a national program [34]. 41%
524  respondents said they heard about cervical cancer through some source. 29.7% of respondents from the medical

525 staff, followed by 22.6% other sources including relatives and friends and 11.3% teachers. Similar observations
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526 reported by various studies, 55.5% teachers as the source, 30.5% mass media and 22.9% health worker as their
527 source of information for cervical cancer and its screening [2, 100]. 29.7% of respondents who had heard about
528 Pap smear test got their information from the medical staff, followed by other sources, relatives, and friends. This
529 is higher than a similar type of studies carried in other places like Nigeria [44] 27%, Gondar town, 13.7% [5], not
530 aware of the Pap smear test [101-104]. But lower than South Africa where 49.0% of the respondents heard of the
531 test [65]. The low participation of health workers indicate that health workers are not thoroughly trained and media
532 is not able to reach both rural and urban parts of the country equally. Women from urban areas were obtained
533 information through various sources including, internet and mass media [105]. In contrast, a report on Congo
534 women showed that conversation with other people was the basic source of cervical cancer awareness than through
535 media [57]. Role of audio-visual means of spreading awareness had a mixed impact in African countries [106],

536  remains a potentially important method of health promotion in rural low-educated communities.

537 Before educational intervention, 25.8% of the respondents would like to receive and recommend cervical cancer
538 screening and similarly, 15.9% of respondents would like to receive and/or recommend HPV vaccination and is
539 little higher than Southern Ethiopia, 14.2% [76], however, is very less than Ruvuma 55.7%, [75], Mizan Tepi
540 University students, 61.24% [56]. An important observation in our study participants consistent with studies
541 carried out in other African countries is, willingness for the cervical cancer screening was found poor even after
542 having knowledge of the disease and its importance [56] and similar findings in other parts of Ethiopia [29, 77,
543 107]. This could be due to lower attention to female health in Ethiopia. Overall acceptance of HPV vaccine among
544  the study population was 21.2%. The main concerns were about side effects (23.3%), efficacy (4.2%), inadequate
545 information (17.3%), and cost (8%). Similar reports, the cost was a major concern [108, 109] and inadequate
546 information [110] was reported. There was a low acceptance to seek the medical help in our study participants
547 and 39.2% respondents reported, they will visit the medical hospital within a few days. This was less than 55.3%,
548 Mizan Tepi [2], Addis Ababa [100], 1.4% of respondents said they never visit any medical help. This low

549 acceptance to seek medical help might be due to psychological and socioeconomic reasons.

550 Before the educational intervention, the branch of study, and after educational intervention year of study
551 significantly predict the level of awareness of cervical cancer. Similar observations reported [4] and reports
552 suggest the income level also effect knowledge on cervical cancer, women with high-income level have more
553 knowledge than women with low income. However other socio-demographic factors were not found to be
554 statistically associated with knowledge levels [76] and not consistent with a study on Gondar community [29].

555 After educational intervention, an increase from 20.1% to 91.2% of study participants heard about the any of the
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556 screening methods, similarly an increase from 29.7% to 82.3% participants said they know Pap test as a screening
557 method for early detection of cervical cancer. In our study population, baseline knowledge was low among all
558 groups and similar observations in other studies [111], and low even in healthcare workers and physicians [85]
559  and medium to low in teachers [66]. This indicates significant knowledge gaps in different populations globally

560  and gaps are common [112].

561 Baseline knowledge of HPV was high in biological sciences and it could be the positive influence of the branch
562 of study and it can be comparable to similar observation reported in teaching population [113]. In our study, after
563 the educational intervention, the non-biological students' knowledge levels improved over biological sciences. A
564 similar finding observed in a study where knowledge level improved in health workers and was similar to those
565 of physicians [85] after intervention. Our study participants were mostly from rural areas and deprived of mass
566 media and this could be one of the reasons for poor baseline knowledge levels. Similar observation reported [114].
567 A brief, structured presentation increased cervical cancer awareness knowledge among all groups and is consistent
568 with previous studies [115-117]. On average, knowledge scores significantly improved from 8 to 26 after the
569 presentation (maximum possible score 42; P <0.001), irrespective of region, year of study, branch of study, and
570 age. Recent years several studies reported a significant increase in cervical cancer knowledge in women after

571 educational intervention [118-120].

572 Before education intervention, 41.0% of women reported that they had heard about cervical cancer and after
573 education intervention 89.4% aware of cervical cancer. 13.4% of our participants were well aware of the
574  preventable nature of cervical cancer before education intervention. Similarly reported that cervical cancer can
575 be cured if it is diagnosed at an early stage [73]. After educational intervention, it increased to 50% and similar to
576 a study [72], however, is lower than 84.2% observed in another study [92]. Only 50% awareness after intervention
577 highlights the need and importance of education on cervical cancer, a similar observation reported [111]. Baseline
578 knowledge about the causes of cervical cancer was 8.1% and after education intervention, awareness increased to
579 76.7% and similarly, before the intervention, 25.1% study respondents identified persistent vaginal discharge
580 could be a symptom and increased to 74.2%. Overall mean level knowledge about the symptoms of cervical cancer
581  after education intervention was increased from 1.74 to 6.81 with a mean increase of 5.07. After educational
582 intervention, 92.6% of our students could identify at least one risk factor and knowledge levels on risk factors
583 improved [67, 92, 121]. Before the intervention, 15.2% students felt high parity could be a risk factor and after
584 the educational intervention, 48.4% could agree, high parity could be a risk factor. And in a study, 44% responded

585 high parity as a risk factor [122]. Similar reports on parity in previous studies in Africa show high parity as a risk

23


https://doi.org/10.1101/492611
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/492611; this version posted December 10, 2018. The copyright holder for this preprint (which
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY 4.0 International license.

586 factor was underreported in sub-Saharan Africa [73], no report on parity [123]. In our study, most of the students
587 had experience of high parity in their families and experienced self-serving bias and similar observations in other
588 parts of the world [124-126]. Mean baseline awareness about the risk factors was 2.71 and after intervention an
589 overall increase of 6.7. After the educational intervention, awareness about STD nature of HPV infections
590 increased from 15.2% to 68.6% and similarly awareness about HPV as cervical cancer causative organism
591 increased from baseline level 16.6% to 78.4%. HPV can cause anal cancers was the least correctly answered
592 before (9.5%) and after (20.8%) the educational intervention. Overall mean knowledge level before the

593 intervention was 1.37, and after the intervention was 5.61 with an increase of 4.24.

594  After the intervention, an increase from 19.7% to 69.32% in study respondents about cervical screening. Similarly
595 in other studies, knowledge levels about symptoms, HPV, preventive methods improved after educational
596 intervention [92]. 13.3% respondents before and 82.3% after intervention reported that they were heard of Pap
597 smear test and similar observations earlier reported [127-129]. Pap smear test can pick cell changes knowledge
598 levels increased from 5.7% to 62.2% in study participants after the educational intervention and educational
599 intervention improved knowledge about HPV and cervical cancer screening. Similar observations reported in
600 earlier studies [130-132]. The overall mean level of knowledge before the intervention was 1.95 after the

601 intervention was 6.93 with a mean increase of 4.98.

602 48.5% of total respondents before and 91.5% after the educational intervention were aware of HPV vaccination.
603 There is a wide global variation on cervical cancer awareness and HPV vaccination acceptability is reported in
604 several reports [133-135]. In our study participants, HPV vaccination was the least improved category even after
605 education intervention. The global concept of HPV vaccine is relatively new, may face challenges for general
606 public acceptance. In our study, baseline knowledge was least in HPV vaccination and 65% of study participants
607 not aware about HPV vaccination. But it is differing to the earlier reports, study participants showed poor
608 knowledge on risk factors [67, 136]. After educational intervention, knowledge levels improved and vaccine
609 acceptability increased from 15.9% to 47%. However, higher HPV vaccine acceptability reported in other studies,
610 70% [136], 80% [133], from 80% to 89% [138], 73% to 82% [134], high levels [139] and positive impact of

611 educational intervention on HPV vaccine acceptance. [140-143].

612 After the intervention, only 18% of study participants correctly understand the right age for vaccination in girls.
613 HPV vaccines could be given to boys, was increased from baseline knowledge of 8.8% to 50.5% (P=0.05) after

614  the educational intervention. 18% of study respondents before and 42.4% after intervention responded correctly
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615 the best time for HPV vaccination would be before becoming sexually active. Similar observations in other
616 studies, [ 144], increase incorrect response to 72.5% [138]. HPV vaccination overall mean knowledge level before
617 the intervention was 1.0, and after the intervention was 4.34 with a mean increase of 3.34. Health educator as the
618 source of information about Pap test before and after the educational intervention increased from 13% to 61.4%.
619  This is differing from earlier reports on Nigeria where friends were the most important source before and after
620 intervention [ 145, 146]. Friends and relatives were important source of information about cervical cancer and was
621 corroborated by another study in Lagos which had similar findings [146]. After the educational intervention,
622 screening acceptance levels increased from 25.8% and after 46.3% and similar increase to receive or recommend
623 HPV vaccination from 15.9% to 47% in our study participants. Overall acceptance of HPV vaccine among the
624 study population before 21.2% and 34.6% after educational intervention. The low increase in HPV vaccination
625 awareness supported by other studies, inadequate knowledge of vaccine reported even in physicians, medical
626 students, and other healthcare workers [85]. In the African continent, secondary prevention (54.6%) emphasized
627 over primary prevention and vaccination was 23.4% [147]. Studies show after the educational intervention,

628  knowledge on vaccination was low [113] but acceptability was high [113, 148].

629 Before and after educational intervention concern about side effects (23.3%, 24.4%), efficacy (4.2%, 8.5%),
630 inadequate information (17.3%, 3.9%), and cost (8%, 20.8%) respectively. Interesting inadequate information as
631  a complaint reduced from 17.3% to 3.9%. Similar reports on concern about effectiveness and side effects of the
632 HPV vaccine [149]. Our study respondents’ health-seeking behaviour is not fully positive and 1.4% of respondents
633 before and 9.9% after intervention said, they never visit any medical help and 25.8% could not even understand
634 the importance of health check-up. However, there was an increase from 23.7% and 39.2% of respondents
635 reported, they will visit medical hospital within a few days. Other similar reports show after educational

636 intervention, positive attitude to uptake screening and vaccination [115, 129, 150-159].

637 Bivariate analysis showed age, branch of study, father's and mother's education level had strong association on
638 awareness before intervention and post-intervention knowledge gain was under the strong influence of year of
639 study and other influencing factors were age, branch of study, family size. A similar studies showed a significant
640 impact of level of education, income [160] with awareness and knowledge on risk factors and vaccination [161].
641 Various studies show that independent variables like age, branch of study, level of education, parents’ education
642 and occupation are good predictors of good knowledge levels of cervical cancer. Age, educational level and branch
643 of the study were found to have a significant association with the level of knowledge about cervical cancer before

644  and after the intervention. The similar report showed science students had better knowledge of HPV over students,
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645 not from a science background [67]. The impact of the educational intervention and an increase in the awareness
646 about cervical cancer highlights knowledge dissemination continues to be an important tool in public health
647 primary prevention. There is an urgent necessity to promote knowledge on risk factors of female cancers should
648 reach all women, as well as men, and provide health education and community-based interventions. Such efforts
649 could promote a positive attitude towards treatment options, outcomes, and survivorship in female cancers and

650  improve practices could help overcome poor awareness.

651 Conclusion

652 The overall baseline knowledge levels were very low and mean level of awareness on various broad issues
653 (categories) of cervical cancer was 8.77. After education intervention knowledge levels improved to 30.39.
654 Baseline knowledge on risk factors, screening and symptoms were better over HPV and vaccination. However,
655 after the intervention, knowledge levels improved in all domains with low improvement about vaccination. Only
656 10 (3.5%) participants’ family members were ever screened for cervical cancer, although the 46.3% of them were
657  willing to undergo screening, the important obstacle cost. Majority of the respondents did not hear the availability
658 of' vaccine and its primary preventive role in improving the risk of HPV infections. The result of this study revealed
659 that only 33.9% of women had sufficient knowledge of cervical cancer after education intervention. This study
660 also showed that a small percentage of study participants (9.9%) had an unfavorable attitude to seek medical help
661 when they may any symptom of cervical cancer. The study also revealed that branch of study, year of study were
662 significantly associated with knowledge levels of the students. Based on the findings of this study, education
663 intervention is an effective method to improve knowledge levels on cervical cancer and students can be trained to
664 disseminate the knowledge in society and help in spreading the positive attitude towards screening and
665 vaccination. Based on this, we recommend the government should take measures to initiate health education
666 training on cervical cancer at university levels and make educational institutions become important stakeholders

667 to disseminate cervical cancer awareness and positive attitude in society.
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Supporting information captions
The table in the Appendix

Table Al: McNemar test of various knowledge levels grouped as no, poor, fair, and good cervical cancer awareness about symptoms, risk
factors, HPV, screening and vaccination of respondents at P=0.000 significance level.

Domain N=283/
Knowledge levels McNemar
compared Value
Symptoms 215.18
Risk factors 163.63
HPV 199.68
Screening 202.88
Vaccination 190.52

Table A2: Significance of effect of various individual explanatory variables on overall awareness levels about CC

Variable Pre-intervention ~ Post-intervention
Age 0.229 216
Region .300 255
Rural/Urban 434 313
Year of study 231 066
Branch of study 238 414
Marital status 458 .596
Religion ,550 .540
Father’s education level 301 409
Mother’s education level 324 410
Father’s occupation 311 404
Mother’s occupation 305 523
Family size 392 304
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Family income 179 480

1107

1108 Table A3: Various predictors relationship about CC at the P=0.05 significance level

1109 Predictors relationship Chi-square Cramer’s V
Age category and Year of study 103.82 .606
Age category and Father’s education level 14.82 229

1110 Age category and Mother’s education level 7.04 158
Year of study and Branch of study 26.01 .303

1111 Branch of study and Family size 7.47 .163
Father’s education level and Mother’s education level 230.87 .639

1112 Father’s education level and Family size 18.57 256
Mother’s education and Family size 23.27 287

1113

1114
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