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[bookmark: _Toc34431135]
[bookmark: _Toc106943927]ABSTRACT
Background: Pre-cervical cancers are changes to cervical cells that make them more likely to develop into cancer. Cervical cancer is a potentially preventable and also curable health problem at pre cancer stage. Review of documents and administrative reports show that pre cervical cancer is among the major health problems of women in the area. Hence, the aim of this study is to fill gaps in study topic by identifying determinants of pre cervical cancer among women aged 30-49 years in the study area.
Objective: To identify determinants of pre cervical cancer among women aged 30-49 years screened for cervical cancer at health facilities in Woliso Town, Oromia, Ethiopia, 2022
Methods:  Facility based unmatched case-control study design was conducted at health facilities in Woliso town, from December 1, 2021 to January 10, 2022. A total of 480 documents of study participants (120 cases and 360 controls) were included in the study. Simple random sampling method was used to select documents of study participants for both cases and controls. Data extraction checklist was used to collect necessary information about women from the register and history card. Data analysis was done using binary logistic regression model. 95% conﬁdence intervals (CI) with adjusted odds ratios computed to identify the presence and strength of association. Statistical significance declared at p-value < 0.05 along with 95% CI of the adjusted odds ratio (AOR).
Results: Being rural resident (AOR=2.44, 95%CI: 1.55, 3.85), age of menarche at ≤ 12 years (AOR=2.83, 95%CI:1.25,6.39),  use of oral contraceptive pills (AOR=1.83, 95%CI: 1.03, 3.25), having history of genital ulcer (AOR=3.86, 95%CI: 1.12, 13.31), being HIV positive (AOR=2.55, 95%CI: 1.34, 4.88)  and having family history of cancer (AOR=3.87, 95%CI: 1.47, 10.21) were variables that were significantly associated with pre-cervical cancer.
[bookmark: _Toc99143106][bookmark: _Toc99195143][bookmark: _Toc103732712][bookmark: _Toc103919802][bookmark: _Toc103938545][bookmark: _Toc103938860][bookmark: _Toc106943928]Conclusion: Being rural resident, age of menarche at ≤ 12 years, use of oral contraceptive pills, having history of genital ulcer, being HIV positive and having family history of cancer were determinants of pre-cervical cancer among women aged 30-49 years in Woliso Town.
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1. [bookmark: _Toc106943934]INTRODUCTION
1.1. [bookmark: _Toc106943935]Background
Pre-cervical cancer precedes the development of invasive cervical cancer by 10–20 years, making cervical cancer preventable if it is detected and effectively treated. Because of this long precancerous period, it is rare for cervical cancer to develop in a woman less than 30 years of age. However, it can take only ﬁve to ten years to present in women with weakened immune systems, such as those with untreated Human Immune Deficiency Virus (HIV) infections. Precancerous cervical lesions are changes to cervical cells that make them more likely to develop into cancer. These conditions are not cancer at this time. However, if untreated, there is a chance that these abnormal changes may become cervical cancer (1,2).
Most of cervical cancer cases and deaths occurred in developing countries. It is one of the leading causes of cancer death in women in the developing countries, with the highest incidence rates in Central and South America, Eastern Africa, South and South-East Asia, and Melanesia (3,4). However, when diagnosed and effectively managed at a precancerous stage, unnecessary morbidity and mortality associated with advanced stages of cancer can be reduced (5).
The primary underlying cause of pre-cervical cancer and cervical cancer is chronic infection with one or more of the high risk types Human Papilloma virus (HPV), a very common virus that is transmitted sexually. The most common cancer-causing types of HPV are HPV 16 and HPV 18 (3). According to International Planned Parenthood Federation (IPPF), the two types of HPV cause 50% of precancerous cervical lesions (2). 
According to World Health Organization (WHO), comprehensive cervical cancer control includes primary prevention with vaccination against HPV, secondary prevention by screening for all women aged 30–49 years to identify precancerous lesions, which are usually asymptomatic; treatment of identified precancerous lesions before they progress to invasive cancer, tertiary prevention by diagnosis and treatment of invasive cervical cancer and specialized care for those with advanced cancer. There are three screening methods that are recommended by WHO. These are HPV Deoxyribonucleic acid (DNA) testing, visual inspection with Acetic Acid (VIA) or visual inspection with Lugol’s iodine (VILI) and conventional (Pap) test and liquid-based cytology (LBC) (3,6).
In Ethiopia, the trends of cervical cancer showed that the number of cases generally increases from year to year, even though there is difference in a regional distribution. Addis Ababa, Oromia, and Amhara took (32.98%, 30.11% & 19.72% respectively) the higher proportion of cervical cancer patients with in sixteen years of trend (7). Due to the increasing prevalence of pre cervical cancer and cervical cancer, the Federal Ministry of Health (FMOH) has developed guideline for cervical cancer prevention and control in Ethiopia. The guidelines include the three components of prevention and control: primary prevention, secondary prevention, and tertiary prevention (8). Therefore, it is important to identify determinants of pre cervical cancer and link those determinants with the level of prevention to decrease the magnitude of the problem.






















1.2. [bookmark: _Toc106943936]`Statement of the problem
With a high incidence and mortality per year, cervical cancer continues to be a major public health problem, ranking as the fourth most common cause of cancer incidence and mortality in women in the world, particularly middle-aged women. Accordingly, it is the leading cause of cancer-related mortality in women in Eastern, Western, Middle, and Southern Africa. However, most cervical cancers and related mortality can be prevented by vaccination, screening  and treatment at pre cervical cancer stage (4,9). Therefore, it is important for all women, especially those aged 30-49 years, to undergo a gynecological exam and a test to determine if  they have pre-cervical cancer (10).
Even though pre cervical cancer is a potentially preventable and curable, cervical cancer remains one of the most common causes of cancer-related mortality in women across the globe. Globally, the annual number of new cases of cervical cancer has been projected to increase from 570,000 to 700,000 between 2018 and 2030, whereas the annual number of deaths projected to increase from 311,000 to 400,000. All countries are affected, but in developing countries its incidence is nearly twice as high and its mortality rates three times as high as in developed countries (11,12).
[bookmark: _Toc103919811][bookmark: _Toc103938554][bookmark: _Toc103938869][bookmark: _Toc106943937]Even though pre cervical cancer is public health problem on the world, its burden varies from country to country. A study in Venezuela showed the magnitude of pre cervical cancer among screened women was 10% (13), whereas the overall prevalence of pre-cervical cancer in Rwanda was about 5.9% (14). Similar study in Ghana revealed 3.7% prevalence of pre-cervical cancer  among screened women (15).
In Ethiopia, pre-cervical cancer is among the major public health problems of women population. However, there is a regional variation on the burden of pre cervical cancer in Ethiopia. Studies conducted on magnitude and factors associated with pre cervical cancer in Ethiopia indicate the magnitude of pre cervical cancer in some parts of Ethiopia was very high and it had different associated factors (16,17).  
Regarding the magnitude of pre cervical cancer among screened women  in Ethiopia, a cross-sectional study in Eastern Ethiopia revealed 18.5% (18), whereas it was relatively higher (27.7%) in Southern Ethiopia (17). In addition, study in Public Hospitals of Addis Ababa revealed nearly 14% of pre cervical cancer among screened women (19). In contrast, cancer research in Ethiopia is not proportionate with the burden of the problem (12).
In the study area, review of documents and administrative report of health facilities in Woliso Town showed that pre cervical cancer was among the major health problems of women population. From review of documents and reports, the estimated magnitude of pre cervical cancer among screened women in the area was about 6.6%. Although pre-cervical cancer is among health problems of women, there was inadequate information on determinants of pre-cervical cancer among women aged 30-49 years in the study area. Hence; the aim of this study was to fill gaps in study topic by identifying determinants of pre cervical cancer among women aged 30-49 years.





















1.3. [bookmark: _Toc106943938]Significance of the study
As pre-cervical cancer is preventable health problem, identification of its determinants through research is an important   mechanism to design strategies on those determinants. Therefore, the rationale of this study is to provide updated evidence on determinants of pre-cervical cancer among women aged 30-49 years.
The findings from this study may also be helpful for local health care planners and other stakeholders as baseline information for planning on the determinants of pre-cervical cancer in the area. Furthermore, the result that obtained from this study will provide baseline information and directions for further research activities in the area.













2. [bookmark: _Toc106943939]LITERATURE REVIEW
2.1. [bookmark: _Toc106943940]Prevalence of Pre-cervical cancer
There were different findings on the prevalence of pre-cervical cancer in different countries. In Ethiopia, the burden of pre-cervical cancer among women population is high, even though there is variation in regional distribution. According to cross-sectional study on precancerous cervical lesions and associated factors among women in Eastern Ethiopia, the prevalence of precancerous cervical lesion among screened women was about 18.5% (20). Similar study in Public Hospitals of Addis Ababa revealed nearly 14% VIA positive among screened women (19). In addition, a research conducted on magnitude and factors associated with pre cervical cancer among screened women in Southern Ethiopia revealed higher prevalence (27.7%), whereas other study conducted in North Ethiopia revealed a relatively lower prevalence, which was about 6.7% (17,21).
2.2. Factors Associated with pre cervical cancer
2.2.1. [bookmark: _Toc106943941]Socio-demographic factors
[bookmark: _Toc73768582][bookmark: _Toc75392289][bookmark: _Toc75478227][bookmark: _Toc75478228][bookmark: _Toc78098078][bookmark: _Toc78266217][bookmark: _Toc79110087][bookmark: _Toc80394615]Studies conducted pre-cervical cancer showed that there was a significant association between women’s level of education and pre-cervical cancer. Accordingly, cross-sectional study on influence of demographic and reproductive factors on pre-cervical and cancer in Bangladesh revealed that  the likelihood of having pre-cervical and cervical cancer was higher among women with lower level of education (22). Similarly, a case control study on risk factors of pre cervical cancer in Amhara Region referral hospitals showed that those women who attended college and above were 71% less likely to have pre cervical cancer as compared to women who had no formal education (23).
[bookmark: _Toc86526675][bookmark: _Toc98822025][bookmark: _Toc99143121][bookmark: _Toc99195158][bookmark: _Toc103732727][bookmark: _Toc103919816][bookmark: _Toc103938559][bookmark: _Toc103938874][bookmark: _Toc106943942][bookmark: _Toc73768584]Studies showed that there was an association between age of women and pre cervical cancer. In this regard, a study on proportions of pre cervical cancer and its associated factors among women aged 30-49 years in gynecology ward of Dessie Referral Hospital and Family Guidance Association of Ethiopia (FGAE) revealed that, women in the age of 46-49 years were 2 times more likely to develop pre-cervical cancer when compared to those in age group of 30-35 years (24).
[bookmark: _Toc73768586]According to case-control study on determinant factors of VIA positive lesions among HIV positive women in Mekelle Hospital, marital status was found to be significant predictor for precancerous cervical lesions. This study revealed that the odd of having precancerous cervical lesion was 2.3 times more likely among married as compared to the separated women (25).
A recent study in Ethiopia revealed that residence of the women was a significant determinant of pre-cervical cancer. Accordingly, a cross-sectional study on precancerous lesions of the cervix and associated factors among women in Northwest Ethiopia revealed that the odds of having precancerous cervical lesion was  2 times more likely among rural residents as compared to women of urban residents (26).

2.2.2. [bookmark: _Toc106943943][bookmark: _Toc73768588]Reproductive factors
[bookmark: _Toc75392295][bookmark: _Toc75478230][bookmark: _Toc73768590]A cross-sectional study on prevalence of pre-cervical cancer and determinant factors among women at St. Paul’s Hospital Millennium Medical College revealed that, there was significant association between early marriage and precancerous cervical lesion. According to this study, women who married at age before 18 years had nearly 3 times odds of developing precancerous cervical lesion when compared women who married at age after 18 years (27).
[bookmark: _Toc103732729][bookmark: _Toc103919818][bookmark: _Toc103938561][bookmark: _Toc103938876][bookmark: _Toc106943944][bookmark: _Toc78098080][bookmark: _Toc78266219][bookmark: _Toc79110089][bookmark: _Toc80394617][bookmark: _Toc86526677][bookmark: _Toc98822027][bookmark: _Toc99143123][bookmark: _Toc99195160][bookmark: _Toc75392298][bookmark: _Toc75478231]There were contradicting findings on the association of oral contraceptive pills (OCP) use and pre cervical cancer. Accordingly, a study conducted in Finland on risk of cervical atypia in oral contraceptive users revealed that use of oral contraceptives was a protective factor against cervical atypia (28).
[bookmark: _Toc103732730][bookmark: _Toc103919819][bookmark: _Toc103938562][bookmark: _Toc103938877][bookmark: _Toc106943945]However, a number of studies showed a positive association between oral contraceptive use and pre cervical cancer. According to case-control study on risk factors of pre cervical cancer in Amhara region referral hospitals, oral contraceptive users were 3 times more likely to have pre-cervical cancer as compared to non-users (23). Similarly, a case-control study conducted in Adama Town on risk factors of precancerous cervical lesion among screened women revealed that, women who were using OCP were 2 times more likely to develop pre-cervical cancer as compared to those who were not using OCP (21).
Different studies showed contradicting findings on association between parity of the women and pre-cervical cancer. According to study on prevalence and risk factors for pre-cervical cancer and cervical cancer in Rwanda, the likelihood of developing pre cervical cancer and cervical cancer was 58% times less likely  among women with parity of four or more when compared to women parity less than four (14). In contrast to this, study conducted on proportions of pre-cancerous cervical lesions and associated factors among women aged 30-49yrs in North-East Ethiopia revealed that women who gave birth to four children or more were 2 times more likely to develop pre cervical cancer when compared to women who never gave birth (24). Similarly, a case control study in Oromia Region hospitals revealed that women with parity of four or more were nearly 2 times more likely to have pre cervical cancer as compared to those with parity of less than four (29).
2.2.3. [bookmark: _Toc106943946][bookmark: _Toc73768592][bookmark: _Toc75392301][bookmark: _Toc75478233][bookmark: _Toc78098082][bookmark: _Toc78266221][bookmark: _Toc79110091][bookmark: _Toc80394619]Factors related to sexual health 
[bookmark: _Toc103919821][bookmark: _Toc103938564][bookmark: _Toc103938879][bookmark: _Toc106943947]Regarding HIV status of the women, different studies showed that there was significant association between being HIV positive and pre-cervical cancer. Accordingly, a study conducted on precancerous cervical lesions among women in public hospitals of Addis Ababa revealed that HIV positive women were 8 times more likely to have  precancerous cervical lesions as compared to HIV negative women (19). Similarly, a case-control study on determinants of pre-cervical cancer among women in Hawassa University Comprehensive Specialized Hospital revealed that women who were reactive for HIV were 7.4 times more likely to develop pre-cervical cancer when compared to those who were nonreactive for HIV (30).
Different previous studies showed that there was a significant association between sexually transmitted infections (STI) and pre cervical cancer. Accordingly, a cross-sectional study on precancerous cervical lesion and associated factors among women in North Ethiopia revealed that women who were infected with STIs were nearly 50 times more likely to have pre-cervical cancer as compared to those who were not infected with STI (31). In addition, a cross sectional studies on precancerous cervical lesions and associated factors among women attending the screening service at Adama Hospital Medical College and refugee women in North Ethiopia revealed that women who had history of STI were nearly 3 times more likely to have cervical precancerous lesion compared to those with no history of STI (32,33).
In addition to the above, a case-control study conducted on factors associated with cervical precancerous lesions among women screened for cervical cancer in Addis Ababa revealed that women who had ever history of STI were 3 times more likely to have the precancerous lesions of the cervix when compared to those with no history of STI (34). Similarly, a case-control study in Amhara Region hospitals revealed that women with history of lifetime STI were 3.7 times more likely to develop precancerous cervical lesion when compared to women with no lifetime history of STI (23). 
In summary, pre cervical cancer is among the major public health problem in Ethiopia. Although the magnitude of pre cervical cancer varies from place to place, there is inadequate information on its determinants. Therefore, this study aimed at identifying determinants of pre cervical cancer among women aged 30-49 years screened for cervical cancer at health facilities in Woliso Town.  The following conceptual framework adopted after reviewing different previous studies (Figure1).



[bookmark: _Toc103851723]Figure 1: Conceptual framework for determinants of pre-cervical cancer among women aged 30-49 years, Woliso Town, Oromia, 2022 (16,21,23,31,32).










3. [bookmark: _Toc106943948]OBJECTIVE OF THE STUDY
· To identify determinants of pre cervical cancer among women aged 30-49 years screened for cervical cancer at health facilities in Woliso Town, Oromia, Ethiopia, 2022























4. [bookmark: _Toc106943949]METHODS
4.1. [bookmark: _Toc106943950]Study Area and Period
This study was conducted in Public health facilities located in Woliso Town, Oromia Regional State, from December1, 2021 to January 10, 2022. The study included documents of women aged 30-49 years screened for cervical cancer at health facilities in Woliso Town, within the period of July, 2016 to June, 2021 G.C. 
Woliso town is located on 114km to the Southwest from Addis Ababa. Woliso town is administratively subdivided in to four administrative Kebeles/Genda, smallest administrative unit of the government. The Town has total population of 64,681 of whom 32,017 are females, total householders of 13,475, total pregnant mothers of 2,031, and total number of non-pregnant women is estimated to be 12,283.  The estimated number of women aged 30-49 years in the Town is about 7,950 (35).
There are different private and public health institutions found in Woliso Town. Among these, there are 2 Public health centers (HC), one governmental hospital, one nongovernmental hospital, 12 medium clinics, 4 small clinics and FGAE. Among health facilities located in Woliso Town, three facilities are providing cervical cancer screening and treatment currently. These include St. Luke Hospital, Woliso Town Health Center No. 1 and Woliso Health Center No.2. Screening for cervical cancer was started in those three health facilities in 2015 G.C. In the past five years, about 4,331 women were screened and 285 (6.6%) of them were VIA positive (35).
4.2. [bookmark: _Toc106943951]Study Design
· Facility based unmatched case-control study design was conducted.
4.3. [bookmark: _Toc106943952]Source population
· The source populations for this study were all women who were screened for cervical cancer at health facilities in Woliso Town in the last five years.
4.4. [bookmark: _Toc106943953]Study Population
The study population for this study was:
· Women aged 30-49 years who were screened for cervical cancer at health facilities in Woliso Town within the last five years and had a VIA positive result (cases) and 
· Women aged 30-49 years who were screened for cervical cancer at health facilities in Woliso Town within the last five years and had a VIA negative result (controls).
4.5. [bookmark: _Toc106943954]Inclusion and Exclusion criteria
4.5.1. [bookmark: _Toc106943955]Inclusion Criteria
4.5.1.1. [bookmark: _Toc106943956]Inclusion Criteria for cases
· Women aged 30-49 years screened for cervical cancer and registered as VIA positive at health facilities in Woliso Town, within the period of July, 2016 to June, 2021 G.C. were included in the study.
· Women registered as VIA negative on the first time screening and turned VIA positive on follow up screening within the period of July, 2016 to June, 2021 G.C.
4.5.1.2. [bookmark: _Toc106943957]Inclusion Criteria for controls
· Women aged 30-49 years screened for cervical cancer and registered as VIA negative at health facilities in Woliso Town, within the period of July, 2016 to June, 2021 G.C. were included in the study.
4.5.2. [bookmark: _Toc106943958]Exclusion Criteria
4.5.2.1. [bookmark: _Toc106943959]Exclusion Criteria for cases
· [bookmark: _Toc86526690][bookmark: _Toc98822040][bookmark: _Toc99143136][bookmark: _Toc99195173][bookmark: _Toc103732743][bookmark: _Toc103919833][bookmark: _Toc103938576][bookmark: _Toc103938892][bookmark: _Toc106943960]Cases on register, with incomplete record of study variables, were excluded from the study.
· [bookmark: _Toc86526691][bookmark: _Toc98822041][bookmark: _Toc99143137][bookmark: _Toc99195174][bookmark: _Toc103732744][bookmark: _Toc103919834][bookmark: _Toc103938577][bookmark: _Toc103938893][bookmark: _Toc106943961]This study also not included those women whose VIA screening results were registered as uncertain/unclear.
4.5.2.2. [bookmark: _Toc106943962]Exclusion Criteria for controls
· [bookmark: _Toc103732746][bookmark: _Toc103938579][bookmark: _Toc103938895][bookmark: _Toc106943963]Controls on register, with incomplete record of study variables, were excluded from the study.
· This study also not included those women whose VIA screening results were registered as uncertain/unclear.
4.6. [bookmark: _Toc106943964]Sample Size and Sampling Technique
4.6.1. [bookmark: _Toc106943965]Sample Size determination
Sample size was determined by Epi info7 by considering the following parameters:
· Confidence level 95%
· Power of 80%
· Ratio of controls to cases 3:1 considered.
By taking significant variables from similar previous studies in Public Hospitals of Oromia Region and Hawassa University Comprehensive Specialized Hospital, sample size was calculated using those variables and a variable with larger sample size was selected for sample size determination (29,30).
The selected variables were parity ≥4, history of STI and HIV status of the woman. From these, having history of STI in which 32.4% of controls exposed and AOR =1.9, was considered as significant determinant of pre cervical cancer. Using history of STI as significant determinant of pre cervical cancer, the sample size was 456 (114 cases and 342 controls) (Table 1). Adding 5% non-response rate on cases and controls, the final sample size included in the study was 480 (120 cases and 360 controls).
[bookmark: _Toc103733244]Table 1: Sample size determination for determinants of pre-cervical cancer among women aged 30-49 years, Woliso Town, Oromia, 2022
	SN
	Variable
	Confidence level
	Power
	Ratio of controls to cases
	% of controls exposed
	AOR
	Calculated sample size
	Reference

	
	
	
	
	
	
	
	Cases
	Controls
	Total
	With 5%
	

	1
	Parity ≥4
	95%
	80%
	3:1
	41.1
	2.3
	68
	203
	271
	284
	(29)

	2
	History of STI
	95%
	80%
	3:1
	32.4
	1.9
	114
	342
	456
	480
	

	3
	HIV positive
	95%
	80%
	3:1
	13.85
	7.4
	16
	47
	63
	67
	(30)





4.6.2. [bookmark: _Toc106943966]Sampling Technique
There are 3 health facilities providing routine screening of cervical cancer in Woliso Town. In the last five years, a total of 4,331 women were screened in Woliso Town health facilities and 285 of them were found to be VIA positive, whereas 3,879 of them were VIA negative. Among 1,964 women screened in St. Luke Hospital, about 131 were cases (VIA positive) and 1,724 were controls (VIA negative).  In Woliso Town HC No.1 a total of 1,622 women were screened, from which 117 were cases and 1,459 were controls. Similarly, in Woliso Town HC No.2 a total of 745 women were screened, 37 of them were cases and 696 of them were controls.
Proportional allocation was used for allocation of sample size to each health facilities. The sample size was allocated to one hospital and two health centers in proportion to their total number of cases in the last 5 years (Figure2). 
For selection of documents of study participants, serial number on cervical cancer screening and treatment registration book was used as a sampling frame. Cases were selected from each facility by simple random sampling using computer generated random numbers. Similarly, for each case, three controls were selected by simple random sampling method using computer generated random numbers.










Woliso Town Health Facilities
285 Cases/3,879 Controls




St. Luke Hospital
131 cases/1,724 controls
131
Woliso HC1
117 cases/1,459 controls

Woliso HC2
37 cases/696 controls





Simple random sampling


	45 cases/135 controls

54 cases/162 controls


21 cases /63 controls




120 cases/360 controls





[bookmark: _Toc103851724]Figure 2:  Figure showing sampling procedure for determinants of pre-cervical cancer among women aged 30-49 years, Woliso Town, Oromia, 2022

4.7. [bookmark: _Toc106943967]Study Variables
4.7.1. [bookmark: _Toc408700215][bookmark: _Toc409982264][bookmark: _Toc106943968][bookmark: _Toc408700216]Dependent Variable
[bookmark: _Toc78098097][bookmark: _Toc78266236][bookmark: _Toc79110106][bookmark: _Toc86526698][bookmark: _Toc98822048][bookmark: _Toc99195181][bookmark: _Toc103732752][bookmark: _Toc103919842][bookmark: _Toc103938585][bookmark: _Toc103938901][bookmark: _Toc106943969]Status of pre-cervical cancer among women aged 30-49years
4.7.2. [bookmark: _Toc409982265][bookmark: _Toc106943970]Independent Variables
· Socio-demographic characteristics 
· Age of the woman
· Residence of woman
· Educational status
· Marital status of the woman
· Reproductive factors
· Number of pregnancy
· Number of birth
· Age of menarche
· Contraceptive usage
· Age at first marriage
· Contact bleeding
· Pain during sexual intercourse
· Other factors
· Source of information about cervical cancer screening service
· Woman’s history of STI
· HIV status of the woman
· HIV status of partner
· Woman’s previous history of cancer
· Woman’s family history of cancer
4.8. [bookmark: _Toc106943971]Operational Definitions
· Pre-cervical cancer: A woman was taken as having pre-cervical cancer if registered as VIA positive, and not having pre-cervical cancer if registered as VIA negative.
· Case: - A woman screened for cervical cancer and registered as VIA positive. 
· Control: - A woman Screened for cervical cancer and registered as VIA negative.
· Early marriage: - Marriage before the age of 18 
4.9. [bookmark: _Toc408700219][bookmark: _Toc409982267][bookmark: _Toc106943972][bookmark: _Toc268665979][bookmark: _Toc269937838][bookmark: _Toc278834648][bookmark: _Toc251340539][bookmark: _Toc267825752][bookmark: _Toc267828596]Data Collection tools and procedures
4.9.1. [bookmark: _Toc106943973]Data collection tools
Structured data extraction form (checklist) was used to collect necessary information about women from the register and history card. All variables in the checklist were developed from information available on the cervical cancer screening registration book and client history card. The checklist consist a total of 24 variables under 3 headings (parts). The first part tries to assess socio-demographic factors of the woman. The second part of the checklist is about reproductive factors of the woman screened for cervical cancer, whereas the third part is about source of information, factors related to sexual health and previous history of cancer.
4.9.2. [bookmark: _Toc106943974]Data collection procedures
[bookmark: _Toc73448626][bookmark: _Toc73768613][bookmark: _Toc75392321][bookmark: _Toc75478253][bookmark: _Toc78098103][bookmark: _Toc78266242][bookmark: _Toc79110112][bookmark: _Toc80394640][bookmark: _Toc86526704][bookmark: _Toc98822054][bookmark: _Toc99143150][bookmark: _Toc99195187][bookmark: _Toc103732758][bookmark: _Toc103919848][bookmark: _Toc103938591][bookmark: _Toc103938907][bookmark: _Toc106943975]The data extraction was carried out by trained nurses and midwives using checklist from cervical cancer screening registration books and history cards. To collect data from health centers, data collectors were recruited from hospital and vice versa. The data were collected through reviewing secondary data (from registration books and client cards).
4.10. [bookmark: _Toc106943976]Data quality assurance
To assure quality of data, properly designed data collection checklist was used. Two diploma nurses and one midwife were recruited for data collection. In the same manner, 1 Health Officer was recruited as supervisor.  One day training was given for all of them on the data extraction checklist and ethical principles during data collection. Checklist prepared in English version was used to collect necessary information from register and history card. The collected data were reviewed daily and were checked for completeness, accuracy, and consistency by supervisor and investigator.
4.11. [bookmark: _Toc106943977]Data processing & analysis
The completed checklists were checked for completeness and consistency.  Data were coded and entered into Epiinfo version 7.2.2.6 and then exported to SPSS version 21 statistical software for analysis. Data analysis was done using binary logistic regression model.
The socio-demographic, reproductive, source of information, sexual health and women’s previous history of cancer were summarized using descriptive statistics. 95% conﬁdence intervals (CI) with adjusted odds ratios computed to identify the presence and strength of association. Variables with p-value < 0.25 in the bivariable binary logistic regression analysis were included in a multivariable binary logistic regression analysis to assess the individual effect of each variable on the outcome variable.
 Before entering the variables into the final model (multivariable binary logistic regression), multicollinearity between independent variables was assessed using variance inflation factor (VIF). Multivariable analysis using backward method was done to determine presence of statistically significant association between independent variables and the dependent variable. The model was fitted using Hosmer and Lemeshow goodness of fit test (p-value=0.34). Statistical significance was declared at p-value < 0.05 along with 95% CI of AOR.
4.12. Ethical Consideration
Ethical clearance was obtained from the Ethical Review Board of Ambo University College of Medicine and Health Sciences before data collection. In addition, permission to conduct the study in health facilities was secured from Woliso Town health office and respective health facilities. Confidentiality of the information was maintained. The data were collected only for research purpose.
4.13. [bookmark: _Toc106943978]Dissemination of the Result
The finding of the study will be submitted and presented to Ambo University College of Medicine and Health Sciences Department of Public Health and will also be submitted in hard copy. The finding will also be communicated to Woliso Town Health Center No.1, Woliso Town Health Center No.2, St. Luke Hospital and Woliso Town Health Office. The findings may also be presented in different seminars, meetings and all attempts will be made to publish on a reputable scientific journal.


5. [bookmark: _Toc106943979]RESULTS
A total of 480 documents of women aged 30-49 years (120 cases and 360 controls) were included in the study and the following results were obtained.
5.1.  Socio-demographic characteristics of the women
Among the study population, 37.5% of cases and 48.6% of controls were found to be in age group of 30-34 years. The median age for cases and controls were 35± 9 IQR (Interquartile Range) and 35 ± 8 IQR years respectively. Regarding to residence of the study population, 51.7% of cases and 68.3% of controls were urban residents. By educational status, about 33.3% of cases and 30.8% of controls had no formal education. With regard to their marital status, majority of the cases (93.3%) and controls (92.8%) were married (Table 2).













[bookmark: _Toc103733245]Table 2: Socio-demographic characteristics of women aged 30-49 years, screened for cervical cancer, Woliso Town, Oromia, 2022.
	Variables
	Cases, n(%)
	Controls, n(%)
	Total, n(%)

	Age of the women in years

	30-34
	45 (37.5%)
	175 (48.6%)
	220 (45.8%)

	35-39
	38 (31.7%)
	104 (28.9%)
	142 (29.6%)

	40-44
	20 (16.7%)
	53 (14.7%)
	73 (15.2%)

	45-49
	17 (14.2%)
	28 (7.8%)
	45 (9.4%)

	Residence of women

	Rural
	58 (48.3%)
	114 (31.7%)
	172 (35.8%)

	Urban
	62 (51.7%)
	246 (68.3%)
	308 (64.2%)

	Educational status of the women

	No formal education     
	40 (33.3%)
	111 (30.8%)
	151 (31.5%)

	Read and write      
	19 (15.8%)
	59 (16.4%)
	78 (16.3%)

	Primary
	33 (27.5%)
	95 (26.4%)
	128 (26.7%)

	Secondary
	21 (17.5%)
	71 (19.7%)
	92 (19.2%)

	College and university
	7 (5.8%)
	24 (6.7%)
	31 (6.5%)

	Marital status of women

	Married
	112 (93.3%)
	334 (92.8%)
	446 (92.9%)

	Divorced/widowed
	8 (6.7%)
	26 (7.2%)
	34 (7.1%)



5.2. Reproductive characteristics of the women
Regarding the number of pregnancy, 56.7% of cases and 52.2% of controls had a pregnancy history of 2-4 times. Similarly, about 59.2% of cases and 53.3% of controls were multiparous women. With regard to age at first marriage, early marriage was relatively higher among cases (40.0%) when compared to controls (28.1%). The median age at first marriage for cases and controls were 18 ± 4 IQR and 18 ± 3 IQR years respectively. In addition, the mean and standard deviation of age at menarche for cases and controls were 14.45±1.41 years and 14.63 ± 1.34years respectively.
Majority of the cases (75.0%) and controls (70.6%) had ever used at least one type of modern contraceptive. Among the contraceptive methods, the mostly used among cases were injectable (50.8%) followed by implants (23.3%). Similarly, the mostly used contraceptive methods among controls were injectable (51.4%) followed by implants (18.6%). Regarding the use of OCP, 20% of cases and 13.6% of controls had ever used OCP. In addition, the use of implants and intra uterine contraceptive device (IUCD) among cases were relatively higher as compared to that of controls. Accordingly, 3.3% of cases had ever used IUCD, whereas 1.9% of controls had ever used it. Regarding use of condom, only 1.7% of cases and 0.6% of controls had ever used it. In addition, none of the cases ever used surgical contraceptives, whereas 0.6% of controls had ever used it (Table3).
The history of pain during sexual intercourse and history of contact bleeding were relatively higher among cases as compared to controls. Accordingly, about 5.8% of cases and 2.5% of controls had history of pain during sexual intercourse. Similarly, 5.0% of cases and 1.4% of controls had history of contact bleeding. 











[bookmark: _Toc103733246]Table 3: Reproductive characteristics of women aged 30-49 years, screened for cervical cancer, Woliso Town, Oromia, 2022.
	Variables
	Cases, n(%)
	Controls, n(%)
	Total, n(%)

	Gravidity of the woman

	No (Nulligravida)
	5 (4.2%)
	17 (4.7%)
	22 (4.6%)

	1 (Primigravida)
	11 (9.2%)
	40 (11.1%)
	51 (10.6%)

	2-4 (Multigravida)
	68 (56.7%)
	188 (52.2%)
	256 (53.3%)

	>=5(Grandmultigravida)
	36 (30.0%)
	115 (31.9%)
	151 (31.5%)

	Parity of the woman

	No (Nullipara)
	5 (4.2%)
	22 (6.1%)
	27 (5.6%)

	1 (Primipara)
	14 (11.7%)
	45 (12.5%)
	59 (12.3%)

	2-4 (Multipara)
	71 (59.2%)
	192 (53.3%)
	263 (54.8%)

	>=5 (Grandmultipara)
	30 (25.0%)
	101 (28.1%)
	131 (27.3%)

	Age at first marriage

	<18
	48 (40.0%)
	101 (28.1%)
	149 (31.0%)

	>=18
	72 (60.0%)
	259 (71.9%)
	331 (69.0%)

	Age at menarche

	<=12
	13 (10.8%)
	20 (5.6%)
	33 (6.9%)

	13-14
	48 (40.0%)
	140 (38.9%)
	188 (39.2%)

	>=15
	59 (49.2%)
	200 (55.6%)
	259 (54.0%)

	Ever used contraceptive methods
	

	Yes
	90 (75.0%)
	254 (70.6%)
	344 (71.7%)

	No
	30 (25.0%)
	106 (29.4%)
	136 (28.3%)



5.3. Sexual health and previous history of cancer
Concerning history of STI, about 12.5% of cases and 11.7% of controls were ever treated for at least one type of STI. From the types of STI, history of genital ulcer was relatively higher among cases (6.7%) as compared to controls (1.4%). In addition, 10% of cases had history of vaginal discharge whereas it was 8.3% in controls. The prevalence of lower abdominal pain and other STI were lower among both cases and controls. Accordingly, only 0.8% of cases and 1.7% of controls had history of lower abdominal pain. In addition, cases had no history of other STI, whereas 1.7% of controls had history of other STI.
With regard to HIV status, majority of the cases (94.2%) and controls (95.0%) knew their HIV status. The HIV prevalence was higher among cases (17.5%) as compared to controls (8.1%). Regarding screening for breast cancer, all cases and controls were screened for breast cancer. The magnitude of positive result on screening for breast cancer was relatively higher among cases (6.7%) as compared to controls (2.2%). 
With regard to previous history of cancer, only 0.8% of cases and 1.1% of controls had previous history of cancer. Accordingly, 0.8% of cases and 0.8% of controls had previous history of breast cancer. Cases had a relatively higher family history of cancer (8.3%) as compared to controls (2.5%). About 4.2% of cases had family history of breast cancer, whereas the family history of breast cancer in controls was 1.4%. Similarly, 4.2% of cases had family history of cervical cancer, whereas it was 1.1% in controls (Table4).
[bookmark: _Toc103733247]









Table 4: Sexual health and previous history of cancer among women aged 30-49 years screened for cervical cancer, Woliso Town, Oromia, 2022.
	Variables
	Cases, n(%)
	Controls, n(%)
	Total, n(%)

	Ever treated for STI
	

	Yes
	15 (12.5%)
	42 (11.7%)
	57 (11.9%)

	No
	105 (87.5%)
	318 (88.3%)
	423 (88.1%)

	The woman knew her HIV status
	

	Yes 
	113 (94.2%)
	342(95.0%)
	455 (94.8%)

	No 
	7 (5.8%)
	18(5.0%)
	25 (5.2%)

	HIV status of the woman
	

	Reactive
	21 (17.5%)
	29 (8.1%)
	50 (10.4%)

	Non-reactive or not known
	99 (82.5%)
	331 (91.9%)
	430 (89.6%)

	Partner  HIV status
	

	Reactive
	6 (5.0%)
	19 (5.3%)
	25 (5.2%)

	Non-reactive
	39 (32.5%)
	97 (26.9%)
	136 (28.3%)

	Not known
	75 (62.5%)
	244 (67.8%)
	319 (66.5%)

	Result of breast cancer screening
	

	Negative
	112 (93.3%)
	352 (97.8%)
	464 (96.7%)

	Breast lump, cancer or other 
	8 (6.7%)
	8 (2.2%)
	16 (3.3%)

	Had family history of cancer 
	

	Yes
	10 (8.3%)
	9 (2.5%)
	19 (4.0%)

	No
	110 (91.7%)
	351 (97.5%)
	461(96.0%)








5.4. Source of information about cervical cancer screening service
The source of information about cervical cancer screening was analyzed for cases and controls. Accordingly, the dominant sources of information about cervical cancer screening for cases and controls were health care workers followed by mass media (Figure 3).
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[bookmark: _Toc103851725]Figure 3: Source of information about cervical cancer screening service among women aged 30-49 years, screened at health facilities in Woliso Town, Oromia, 2022
5.5. Factors associated with pre-cervical cancer
Both bivariable and multivariable binary logistic regression analysis have been carried out to identify factors associated with pre-cervical cancer. Variables with p-value <0.25 in bivariable binary logistic regression were transferred to multivariable binary logistic regression for further analysis.
5.5.1. Bivariable Analysis
Bivariable analysis was carried out for variables in socio-demographic, reproductive, sexual health and previous history of cancer. Accordingly, among the variables in socio-demographic characteristics of the women, age of the women and being rural resident were variables scored p-value <0.25. In addition, bivariable analysis was carried out for variables in reproductive characteristics of the women. Among variables in reproductive characteristics of the women, age at first marriage <18 years, age of menarche at ≤ 12 years, use of oral contraceptive pills and having history of contact bleeding were significant variables. Similarly, bivariable analysis was also carried out for variables in women’s sexual health and previous history of cancer. Among those variables, having history genital ulcer, being HIV positive, having positive result of breast cancer screening and having family history of cancer were variables scored p-value <0.25  (Table 5). 
[bookmark: _Toc103733248]Table 5: Bivariable binary logistic regression analysis of variables among women aged 30-49 years screened for cervical cancer, Woliso Town, Oromia, 2022.
	Variables
	Cases, n(%)
	Controls, n(%)
	COR (95%CI)
	p-value

	Age of the women in years

	30-34
	45 (37.5%)
	175 (48.6%)
	1
	

	35-39
	38 (31.7%)
	104 (28.9%)
	1.42 (0.87, 2.33)
	0.16*

	40-44
	20 (16.7%)
	53 (14.7%)
	1.47 (0.80, 2.70)
	0.22*

	45-49
	17 (14.2%)
	28 (7.8%)
	2.36 (1.19,4.69)
	0.01*

	Residence of women
	

	Rural
	58 (48.3%)
	114 (31.7%)
	2.02 (1.33,3.08)
	0.001*

	Urban
	62 (51.7%)
	246 (68.3%)
	1
	

	Age at first marriage
	

	<18
	48 (40.0%)
	101 (28.1%)
	1.71 (1.11,2.63)
	0.01*

	>=18
	72 (60.0%)
	259 (71.9%)
	1
	


*Significant at p-value <0.25 (Crude)

Table 5: Continue…
	Age at menarche

	<=12
	13 (10.8%)
	20 (5.6%)
	2.20 (1.03, 4.69)
	0.04*

	13-14
	48 (40.0%)
	140 (38.9%)
	1.16 (0.75, 1.80)
	0.50

	>=15
	59 (49.2%)
	200 (55.6%)
	1
	

	Ever used oral contraceptive pills

	Yes
	24 (20.0%)
	49 (13.6%)
	1.59 (0.93,2.72)
	0.09*

	No
	96 (80.0%)
	311 (86.4%)
	1
	

	Had contact bleeding

	Yes
	6 (5.0%)
	5 (1.4%)
	3.74 (1.12, 12.47)
	0.03*

	No
	114 (95.0%)
	355 (98.6%)
	1
	

	History of genital ulcer

	Yes
	8(6.7%)
	5 (1.4%)
	5.07(1.63, 15.82)
	0.005*

	No
	112 (93.3%)
	355 (98.6%)
	1
	

	HIV status of the woman

	Reactive
	21 (17.5%)
	29 (8.1%)
	2.42 (1.32,4.43)
	0.004*

	Non-reactive or not known
	99 (82.5%)
	331 (91.9%)
	1
	

	Result of breast cancer screening

	Negative
	112 (93.3%)
	352 (97.8%)
	1
	

	Breast lump, cancer or other 
	8 (6.7%)
	8 (2.2%)
	3.14 (1.15,8.57)
	0.03*

	Had family history of cancer

	Yes
	10 (8.3%)
	9 (2.5%)
	3.55 (1.40, 8.95)
	0.01*

	No
	110 (91.7%)
	351 (97.5%)
	1
	


*Significant at p-value <0.25 (Crude)



5.5.2. Multivariable Analysis
Before entering the variables into the final model (multivariable binary logistic regression), multicollinearity between independent variables was assessed using VIF. No multicollinearity found between independent variables. In multivariable binary logistic regression, being rural resident, age of menarche at ≤ 12 years, use of oral contraceptive pills, having history of genital ulcer, being HIV positive and having family history of cancer were factors that were significantly associated with pre-cervical cancer (Table 6).
Accordingly, rural resident women were 2.44 times more likely to have pre cervical cancer (AOR=2.44, 95%CI: 1.55, 3.85) as compared to urban residents. Women who had seen their first menstrual cycle at the age of ≤ 12 years were 2.83 times more likely to have pre cervical cancer (AOR=2.83, 95%CI:1.25,6.39) as compared to women who had seen their first menstrual cycle at the age of ≥15 years. Similarly, women who had ever used OCP were 1.83 times more likely to have pre cervical cancer (AOR=1.83, 95%CI: 1.03, 3.25) as compared to women who never used OCP (Table 6).
In addition, women who had history of genital ulcer were 3.86 times more likely to have pre-cervical cancer (AOR=3.86, 95%CI: 1.12, 13.31) as compared to women who had no history of genital ulcer. Women who were reactive for HIV were 2.55 times more likely to have pre cervical cancer (AOR=2.55, 95%CI: 1.34, 4.88) as compared to women with no history of HIV infection. Similarly, women with family history were 3.87 times more likely to have pre cervical cancer (AOR=3.87, 95%CI: 1.47, 10.21) as compared to women with no family history of cancer (Table 6).




[bookmark: _Toc103733249]
Table 6: Multivariable binary logistic regression analysis of selected variables among women aged 30-49 years screened for cervical cancer, Woliso Town, Oromia, 2022.
	Variables
	Cases, n(%)
	Controls, n(%)
	COR (95%CI)
	AOR (95%CI)
	p-value

	Residence of women

	Rural
	58 (48.3%)
	114 (31.7%)
	2.02 (1.33,3.08)
	2.44 (1.55,3.85)
	<0.001**

	Urban
	62 (51.7%)
	246 (68.3%)
	1
	
	

	Age of menarche
	
	

	<=12
	13 (10.8%)
	20 (5.6%)
	2.20 (1.03, 4.69)
	2.83 (1.25,6.39)
	0.01**

	13-14
	48 (40.0%)
	140 (38.9%)
	1.16 (0.75, 1.80)
	1.31 (0.83,2.09)
	0.25

	>=15
	59 (49.2%)
	200 (55.6%)
	1
	
	

	Ever used oral contraceptive pills
	
	

	Yes
	24 (20.0%)
	49 (13.6%)
	1.59(0.93,2.72)
	1.83 (1.03,3.25)
	0.04**

	No
	96 (80.0%)
	311 (86.4%)
	1
	
	

	History of genital ulcer
	
	

	Yes
	8(6.7%)
	5 (1.4%)
	5.07(1.63, 15.82)
	3.86 (1.12,13.31)
	0.03**

	No
	112 (93.3%)
	355 (98.6%)
	1
	
	

	HIV status of the woman
	

	Reactive
	21 (17.5%)
	29 (8.1%)
	2.42 (1.32,4.43)
	2.55 (1.34,4.88)
	0.005**

	Non-reactive or not known
	99 (82.5%)
	331 (91.9%)
	1
	
	

	Result of breast cancer screening

	Negative
	112 (93.3%)
	352 (97.8%)
	1
	
	

	Breast lump, cancer or other 
	8 (6.7%)
	8 (2.2%)
	3.14 (1.15,8.57)
	2.92 (0.99, 8.64)
	0.05

	Had family history of cancer
	

	Yes
	10 (8.3%)
	9 (2.5%)
	3.55 (1.40, 8.95)
	3.87 (1.47,10.21)
	0.01**

	No
	110 (91.7%)
	351 (97.5%)
	1
	
	


**Significant at p-value <0.05 (Adjusted)	
6. [bookmark: _Toc106943980]DISCUSSION
[bookmark: _Toc99143156][bookmark: _Toc99195193][bookmark: _Toc103732764][bookmark: _Toc103919854][bookmark: _Toc103938597][bookmark: _Toc103938913][bookmark: _Toc106943981]The aim of this study was to identify determinants of pre-cervical cancer among women aged 30-49 years screened for cervical cancer at health facilities in Woliso Town. Secondary data on cervical cancer screening registration book and women’s history card were used as a source of information. The result of this study revealed that being rural resident, age of menarche at ≤ 12 years, ever use of OCP, having history of genital ulcer, being HIV positive and having family history of cancer as significant determinants of pre-cervical cancer.
[bookmark: _Toc99143157][bookmark: _Toc99195194][bookmark: _Toc103732765][bookmark: _Toc103919855][bookmark: _Toc103938598][bookmark: _Toc103938914][bookmark: _Toc106943982]In this study, there is a significant association between residence of the women and pre-cervical cancer. This study revealed that women reside in the rural area were 2.44 times more likely to develop pre-cervical cancer as compared to urban residents. The finding of this study is consistent with the finding of the study conducted in Northwest Ethiopia, in which rural resident women were 2 times more likely to have precancerous lesions of the cervix as compared to urban residents (26). The possible explanation for this association will be women in rural area may not have an access to information on prevention methods of pre-cervical cancer. In this regard, rural women might not be well informed about the risk of sexually transmitted infections, particularly HPV. In addition, health facilities providing screening for pre-cervical cancer might not be easily accessible for rural women to be screened early.
[bookmark: _Toc103732766][bookmark: _Toc103919856][bookmark: _Toc103938599][bookmark: _Toc103938915][bookmark: _Toc106943983][bookmark: _Toc99143158][bookmark: _Toc99195195]It is known that higher age is among the factors which increase the likelihood of developing pre-cervical cancer. In regard to this, study conducted in Dessie Referral Hospital and FGAE revealed that the age of women was significantly associated with pre-cervical cancer (24). However, the present study did not found significant association between the age of women and pre-cervical cancer in multivariable logistic regression analysis. This difference in association in these studies might come from difference in the sample size and the study designs used. The study in Dessie referral Hospital and FGA was cross-sectional study, unlike the current study. 
In the current study, age at menarche was significantly associated with pre-cervical cancer. Accordingly, women who had seen their menarche at the age of ≤12 years were 2.83 times more likely to have pre cervical cancer as compared to women who had seen their menarche at the age of ≥15 years. This finding is supported by study conducted in United Kingdom in which women whose menarche was at the age of  ≤12 years were 1.5 times  more likely to have cervical cancer as compared to those whose menarche was at the age of ≥15 years (36). The reason behind this association might be due to the exposure of cervical cells to the pubertal hormones at early age and for longer time in life. In addition, girls with early age at menarche might see themselves as if they were sexually mature enough and might start sexual activity at earlier age, which in turn predisposes women to STI, including HPV (37). However, since there were inadequate references regarding this association, it may need further study to confirm the association between early menarche and pre cervical cancer.
The present study did not found significant association between early marriage and pre-cervical cancer. In bivariable analysis, early marriage was significant, but lost its significance in multivariable analysis. However, in contrast to this study, early marriage was among determinant factors of pre-cervical cancer in study conducted at St. Paul Hospital Millennium Medical College (27). The difference in findings might be due to difference in socio-demographic factors of the study populations in these studies. In addition, the previous study was cross-sectional, whereas the current study is case-control.
[bookmark: _Toc103732767][bookmark: _Toc103919857][bookmark: _Toc103938600][bookmark: _Toc103938916][bookmark: _Toc106943984]In the current study, it is also found that women who had ever used OCP were 1.83 times more likely to have pre-cervical cancer as compared to women who never used OCP. This finding is supported by previous studies conducted in Amhara Region referral hospitals (23) and  Adama Town (21) in which women of OCP users were more likely to have pre-cervical cancer when compared to women who were not using OCP. This association might be due to the reason that oral contraceptive pills change the cells of cervix which increase the susceptibility of cervical cells to persistent infection with high risk HPV types.
[bookmark: _Toc103732768][bookmark: _Toc103919858][bookmark: _Toc103938601][bookmark: _Toc103938917][bookmark: _Toc106943985]In contrast to the above, the finding of this study is inconsistent with study conducted in Finland on risk of cervical atypia in oral contraceptive users in which use of oral contraceptives was a protective factor against cervical atypia (28). This inconsistence in association might come from the difference in duration of oral contraceptive use among study populations in those studies. However, this inconsistence might necessitate doing systematic review and meta-analysis.
[bookmark: _Toc99143159][bookmark: _Toc99195196][bookmark: _Toc103732769][bookmark: _Toc103919859][bookmark: _Toc103938602][bookmark: _Toc103938918][bookmark: _Toc106943986]The finding of this study showed that there is a significant association between HIV status of the women and pre-cervical cancer. In this study, women who were positive for HIV had 2.55 times more likely to have pre-cervical cancer as compared to those with no history of HIV infection. This finding is consistent with the finding of study in Addis Ababa (19) and Hawasa University Referral Hospital (30), in which HIV positive women were more likely to have pre cervical cancer as compared to HIV negative women. This association might be due to the fact that HIV weakens the immune system of women and puts them at higher risk of HPV infection. Therefore, priority should be given for HIV positive women on screening and management of pre-cervical cancer.
[bookmark: _Toc99143160][bookmark: _Toc99195197][bookmark: _Toc103732770][bookmark: _Toc103919860][bookmark: _Toc103938603][bookmark: _Toc103938919][bookmark: _Toc106943987]Another finding of the present study is that there is a significant association between genital ulcer causing sexually transmitted infections and pre-cervical cancer. A number of previous studies showed significant association between STI and pre-cervical cancer. Accordingly, study conducted in North Ethiopia (31,33), Amhara region referral hospitals (23), Adama (32) and Addis Ababa (34) showed that there were a positive association between having sexually transmitted infections and pre-cervical cancer, which were consistent with the finding of this study. However, what is new in the present study is that, the association of sexually transmitted infections with pre-cervical cancer is limited to genital ulcer causing sexually transmitted infections. This might be possible because genital ulcer facilitate the transmission of HPV.
[bookmark: _Toc99143161][bookmark: _Toc99195198][bookmark: _Toc103732771][bookmark: _Toc103919861][bookmark: _Toc103938604][bookmark: _Toc103938920][bookmark: _Toc106943988]This study also revealed that women’s family history of cancer is a significant determinant of pre-cervical cancer among women aged 30-49 years. Women with family history cancer were 3.87 times more likely to have pre cervical cancer as compared to women with no family history of cancer. Pre-cervical cancer is higher among women with family history of cancer because some women may inherit conditions that make them less able to fight HPV infections than others (38).






7. [bookmark: _Toc106943989]STRENGTH AND LIMITATION
7.1. [bookmark: _Toc106943990]Strengths of the study
· [bookmark: _Toc106943991]A relatively strong study design was used.
· [bookmark: _Toc106943992]Data were entered and analyzed using appropriate software.
7.2. [bookmark: _Toc106943993]Limitations of the study
· This study has been used secondary data as a source of information.
· Some data on lifestyles and sexual behavior of the women, such as history of smoking and number of lifetime sexual partners could not be included in the study, because they were not available on the registration.
· Since data were extracted from secondary source, the validity of the test could not be checked.
· This study was health facility-based which makes it difficult to generalize the finding to the general population.











8. [bookmark: _Toc106943994]CONCLUSION AND RECOMMENDATIONS
8.1. [bookmark: _Toc106943995]Conclusion
[bookmark: _Toc99143165][bookmark: _Toc99195202][bookmark: _Toc103732775][bookmark: _Toc103919865][bookmark: _Toc103938608][bookmark: _Toc103938924][bookmark: _Toc106943996]This study revealed that being rural resident, age of menarche at ≤ 12 years, use of oral contraceptive pills, having history of genital ulcer, being HIV positive and having family history of cancer were determinants of pre-cervical cancer among women aged 30-49 years in Woliso Town. Therefore, it is better to focus on those determinants to prevent pre-cervical cancer among women aged 30-49 years in the area.
8.2. [bookmark: _Toc106943997][bookmark: _Toc99143167]Recommendations
[bookmark: _Toc99195204][bookmark: _Toc103732777][bookmark: _Toc103919867][bookmark: _Toc103938610][bookmark: _Toc103938926][bookmark: _Toc106943998]Based on the findings of this study, the following recommendations have been set at different levels.
[bookmark: _Toc99195205][bookmark: _Toc103732778][bookmark: _Toc103919868][bookmark: _Toc103938611][bookmark: _Toc103938927][bookmark: _Toc106943999]Health care planners shall:
· [bookmark: _Toc99143168][bookmark: _Toc99195206][bookmark: _Toc103732779][bookmark: _Toc103919869][bookmark: _Toc103938612][bookmark: _Toc103938928][bookmark: _Toc106944000]Give a due emphasis to rural women on pre-cervical cancer prevention and early screening,
· [bookmark: _Toc103919870][bookmark: _Toc103938613][bookmark: _Toc103938929][bookmark: _Toc106944001]Give special attention to HIV positive women,  
· [bookmark: _Toc99143169][bookmark: _Toc99195207][bookmark: _Toc103732780][bookmark: _Toc103919871][bookmark: _Toc103938614][bookmark: _Toc103938930][bookmark: _Toc106944002]Target non-hormonal  contraceptive methods like IUCD, rather than oral contraceptive pills,
· [bookmark: _Toc99195208][bookmark: _Toc103732781][bookmark: _Toc103919872][bookmark: _Toc103938615][bookmark: _Toc103938931][bookmark: _Toc106944003]Expand the screening and treatment service at all primary health care unit to reach all eligible women.
[bookmark: _Toc99195209][bookmark: _Toc103732782][bookmark: _Toc103919873][bookmark: _Toc103938616][bookmark: _Toc103938932][bookmark: _Toc106944004]Health care providers shall:
· Incorporate ulcer causing STI and HIV infection as determinants of pre-cervical cancer in day-to-day health education,
· Focus on community level demand creation for cervical cancer screening.
· Integrate the screening service with other health services to reach all eligible women.
[bookmark: _Toc99195210][bookmark: _Toc103732783][bookmark: _Toc103919874][bookmark: _Toc103938617][bookmark: _Toc103938933][bookmark: _Toc106944005]Researchers:
· [bookmark: _Toc99143171][bookmark: _Toc99195211][bookmark: _Toc103732784][bookmark: _Toc103919875][bookmark: _Toc103938618][bookmark: _Toc103938934][bookmark: _Toc106944006]Using the finding of this study as baseline information, researchers shall conduct further studies to identify other behavioral and sexual factors that were not included in the present study.
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[bookmark: _Toc106944008]ANNEXES
ENGLISH VERSION DATA EXTRACTION CHECKLIST
Ambo University College of Medicine and Health Sciences
Data extraction Checklist on Determinants of pre-cervical cancer among women aged 30-49 years screened for cervical cancer at health facilities in Woliso Town, Woliso, Oromia, Ethiopia, 2022.
I.  Information sheet for data owner
Greeting
My name is __________________________I am working as a data collector for study on determinants of pre-cervical cancer among women aged 30-49 years screened for cervical cancer at health facilities in Woliso Town. We will review documents of clients that have been screened for cervical cancer within the period of July, 2016 to June, 2021 G.C in your facility. Your cooperation on providing us necessary documents will help the investigator in identifying determinants of pre-cervical cancer among women aged 30-49 years screened in your facility. 
Title of the study: Determinants of pre-cervical cancer among women aged 30-49 years screened for cervical cancer at health facilities in Woliso Town, Oromia, Ethiopia, 2022
Back ground of the study: Administrative report of Woliso Town health facilities show that pre cervical cancer is among the major health problems of women in the area.
Objective of the study: To identify determinants of pre cervical cancer among women aged 30-49 years screened for cervical cancer at health facilities in Woliso Town, Oromia, Ethiopia, 2022
Benefit of the study: The participants will not gain any direct benefit for being they included in the study. The findings from this study may help as baseline information for planning on the determinants of pre-cervical cancer in the area.
Risk of the study: The study has no risk for the participants.
Rights of participants: The data owner can ask any question which is not clear for them.
Confidentiality: The information reviewed will be kept confidential. The name of clients will not be written in this form and the information that will be collected will never be used for other purposes.
Persons to contact:
If you want to know more information you can contact the investigator through the address below:
Name of investigator: Berhanu Bulto
Address: cell phone 0910016422
E-mail: berhanust30@gmail.com

II. Informed Consent for data owner
I have clearly understood the purpose of the research, the risks and benefits, issues of confidentiality and the contact address for any additional information. I have been given the opportunity to ask questions for things that may have been unclear. Therefore, I declare my voluntary consent to provide you documents you want for the study, with my signature as indicated below. 
Name of the data owner ____________________________________Signature______________
Name of data collector _____________________________________Signature ______________
Name of supervisor _______________________________________Signature ______________
Thank you for your cooperation!







III. English Version Data Extraction Checklist
Name of health facility___________________ Checklist ID________ Client S/N.____________
	Q/ No
	Question
	Response
	Remark

	100
	VIA test result of the woman
	1. Positive
2. Negative
	

	I. Socio-demographic characteristics of the study participants

	101
	Age of the woman(in years)
	__________
	

	102
	What was residence of the woman?
	1. Rural
2. Urban
	

	103
	What was educational status of the woman?
	1. No formal education
2. Read and write      
3. Primary      
4. Secondary
5. College and university                            
	

	104
	What was marital status of the woman?
	1. Single
2. Married
3. Divorced   
4. Widowed                          
	

	II. Reproductive  Factors

	105
	Gravida  (in number)
	___________________
	

	106
	Para       (in number)
	__________________
	

	107
	What was the age of woman at first marriage? (in years)
	__________________
	

	108
	Age of menarche? (in years)
	___________________
	

	109
	Had the woman ever used contraceptive methods? (If No, skip to question 111)
	1. Yes
2. No
	

	110
	If yes to question 109, which method? (Multiple response possible)
	1. Condom
2. Pills
3. Injectable
4. Implant
5. IUCD
6. Surgical
	

	111
	Did the woman have pain during sexual intercourse?
	1. Yes
2. No
	

	112
	Did the woman have contact bleeding?
	1. Yes
2. No
	

	III. Source of information, sexual health and previous history of cancer

	113
	From whom did the woman get information about pre cervical cancer screening service? (Multiple response possible)
	1. Health professional
2. HEWs
3. HDA
4. Family 
5. Friends
6. Media
	

	114
	Was the woman ever treated for STI? (If No, skip to question 116)
	1. Yes
2. No
	

	115
	If yes to question 114, for which type of STI? (Multiple response possible)
	1. Vaginal discharge
2. Genital Ulcer
3. Lower abdominal pain
4. Other
	

	116
	Did the woman know her sero-status (If No, skip to question 118)
	1. Yes
2. No
	

	117
	Sero-status of the woman
	1. Reactive
2. Non-reactive
3. Indeterminate
4. Not known
	

	118
	Partner HIV status (Self-report)
	1. Reactive
2. Non-reactive
3. Not known
	

	119
	Did the woman screened for breast cancer?  (If No, skip to question 120)
	1. Yes
2. No
	

	120
	If yes to question 119, what was the result?
	1. Negative
2. Breast lump was found
3. Breast cancer
4. Other
	

	121
	Did the woman have previous history of cancer?  (If No, skip to question 123)
	1. Yes
2. No
	

	122
	If Yes to question 121, what was it?
	______________
	

	123
	Did the woman have any history of cancer in the family? (If No, skip the next question)
	1. Yes
2. No
	

	124
	If yes to question 123, which kind of cancer?
	_____________________
	



To be filled by the data collector
Name of data collector________________
Signature __________________________
Date of data collection________________
To be filled by the supervisor
Name of supervisor_______________
Signature _______________________
Date ___________________________



Pre-cervical Cancer


Source of information, sexual health and previous history of cancer
Source of information 
 History of STI
HIV status of the woman
HIV status of partner
Woman's previous history of cancer
Woman's family history of cancer


Socio-demographic factors
Age of woman
Residence of woman
Educational level
Marital status


Reproductive
 factors
 Number of pregnancy
Number of birth
Age of menarche
Contraceptive usage
Age at first marriage
Contact bleeding
 Pain during sexual intercourse
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