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Abstract
Cervical cancer is a prevalent noncommunicable and public health issue among reproductive-aged women worldwide. It is the second most common cancer among females and contributes 12.9% of new cancer cases and 11.84% of all cancer deaths annually. Early detection through screening and treatment can prevent and cure the disease. The study aimed to explore challenges and opportunities faced by healthcare providers in delivery of cervical cancer screening in rural settings of Bureti constituency. A qualitative cross – sectional study design was adopted and purposive sampling technique was used to select 15 respondents. Structured interview guides were used. Interviews were audio recorded verbatim and transcribed using Transcribe application. Thematic analysis was done using Atlas.ti V.7.5.2 software, Word Cruncher and Word Cloud. Data was summarized using thematic analysis matrix table of challenges faced by healthcare providers and key opportunities. From thematic analysis, four main themes emerged from the study which included; community and individual related challenges, technology related challenges, healthcare facility related challenges, and individual healthcare workers related challenges. Community and individual related challenges included misconceptions and cultural beliefs; inadequate awareness and knowledge about the disease; poor attitude towards cervical cancer screening procedure; and accessibility and transportation issues. Technology related challenges were identified as despite availability, there is still shortage of essential screening equipment. Healthcare facility related challenges were identified and they included missing relevant trained staffs in the department with students always available, and inadequate infrastructure as room was cited to be small. It was noted that long waiting time and missed appointments were also key challenges due to missing staffs in the department. Individual healthcare provider challenges were identified as emotional and psychological stress, attitude towards the procedure, motivation and job satisfaction, and professional development and career growth. The emotional strain on healthcare providers and limited professional development opportunities necessitates a holistic approach including community education, technological enhancements, infrastructure development, and comprehensive support. In conclusion, Bureti constituency, face challenges that influence delivery of cervical cancer screening. Addressing these challenges is crucial for ensuring the safety and quality of healthcare services for women in rural areas.
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Background Information
Cervical cancer is a significant global health challenge that is affecting most women in Sub – Saharan Africa, especially in the rural and underserved communities (1). It is a leading cancer morbidity and deaths contributor among Africans, particularly Sub – Saharan Africa (2). According to Drokow et al. (3) 16 countries out of 20 countries with highest global cervical cancer incidence, were African nations. According to (4) about 90% of the mortality from cervical cancer occurs in low- and middle-income countries such as African nations. Despite, preventability and curability of cervical cancer, its menace has kept growing over time (5). Various nations across the globe have been progressively establishing and adopting various strategies to address this major public health problem (6). However, these efforts have faced various challenges or barriers that have hinders their success and effectiveness. At lower cost and risk, cervical cancer screening can facilitate timely detection of early risk lesions when a woman is at asymptomatic stage, while contributing to appropriate diagnosis, treatment and follow – ups to ensure healthy outcome (7). Sub – Saharan African countries especially Kenya have reported lower rates of cervical cancer screening, particularly in rural and underserved communities where access to healthcare services is limited (8).
Various studies have reported various challenges faced by cervical cancer screening programs. Most Sub – African nations’ healthcare sector, particularly Kenya, has faced disparities in population – to – healthcare providers ratios, with rural setting experiencing higher population to healthcare provider ratios compared to urban settings (9). This hinders healthcare delivery for cervical cancer screening services due to limited specialized healthcare facilities and skilled healthcare providers. In Kenya, the higher population to healthcare providers ratio is about 1000 to 1 in rural areas compared to 500 to 1 in urban areas (1). This result to inaccessibility of the healthcare services due to overburdening and inability to prioritize essential preventive healthcare services such as cervical cancer screening in rural settings. Therefore, most women are unable to access the recommended screening services hence increasing the risk of cervical cancer fatality. Studies have reported that disparities in healthcare resources influence the ability of women in rural areas to access timely screening services and essential care for cervical cancer (10). The limited access to cervical cancer screening leads to delayed early detection of pre – cancerous lesions, diagnoses and higher rates of advanced – stage cervical cancer, hence poorer health outcomes and increased morbidity and mortality rates.  Compared to developing nations with poor Human Papilloma Virus vaccination coverage and inadequate organized cervical cancer screening programs in the community – level, developed nations, such as United States, have a well – organized screening programs with up to 83% uptake rates, which have significantly contributed to reduction in prevalence and mortality in cervical cancer. However, Cervical cancer remains a huge burden in developing countries where cervical cancer screening rates are currently low, ranging between 6–8% (11,12). Lack or inadequate healthcare infrastructures such as sufficient medical facilities to provide routine screening, diagnostic and treatment services. These disparities in screening rates and HPV vaccination coverage could be explained by the differences in healthcare resources and infrastructure. 
Cultural norms and educational barriers significantly influence effectiveness of cervical cancer screening programs in rural settings. Low awareness about cervical cancer, myths and misconceptions, screening importance, and prevention may influence the rate of screening rates among women. A study by Usman et al. (13) revealed that there was a significant association between awareness and cervical cancer screening utilization, with lower awareness attributed to lower uptake. Cultural norms such as stigma associated with gynecological examinations can significantly influence screening seeking among women (14). Economic challenges significantly impact access to healthcare services, the direct and indirect costs associated with travelling to distance healthcare facilities offering screening services can influence the its uptake (15). Most rural healthcare facilities often face short of screening equipment essential to render screening services, resulting to missed opportunities in screening (16).  According to Sung et al. (17) rural settings contribute to 20% of all cancer cases diagnosed in Kenya, with about 83% of cases resulting in fatalities, particularly those detected or diagnosed at an advanced stage. However, cervical cancer screening and treatment programmes and initiatives have been in existence for the past two and a half decades in the nation (18). Despite the effort, very few women have undergone cervical cancer screening, and the prevalence of cervical cancer in Kenya, particularly in Kericho County, is on the steady rise, as in most rural settings (19). Various studies have attributed this to challenges faced in healthcare delivery for cervical cancer screening (20,21). Therefore, we explored challenges and opportunities for enhancing rural healthcare delivery of cervical cancer screening in Bureti Sub-County.
[bookmark: _Toc169140917]Methodology
[bookmark: _Toc169140918]Study Design
A qualitative cross – sectional study was carried out for a period of 2 weeks. The study targeted 15 healthcare workers at Kapkatet hospital, who were working or involved in offering cervical cancer screening services. Purposive sampling was used to select participants from diverse backgrounds, including doctors, nurses, and community health workers. The inclusion criteria of the respondents included healthcare provider working who has been working at the facility or area at least 6 months, and staff members who have received specific training or certification in cervical cancer screening techniques. Healthcare providers who were not directly involved in cervical cancer screening activities were excluded.
[bookmark: _Toc169140925]Data Collection Tool and Procedure
The researcher used guide questionnaire to serve as interview guide (22). It had 9 in – depth semi – structured interviews which developed and standardized interview guides based on objectives and other similar studies (23,24). The interviews were conducted face – to – face and were audio recorded. The study participants had prior knowledge of the interview session, and had consented for audio recording. The researcher is well trained on qualitative interviews with experience of two years. The interviewer explored challenges and their root causes faced by healthcare workers in relation to provision of cervical cancer screening, and suggested solutions to improve the situation. Some questions were subsequently repeated by the interviewer to enable the participant to elaborate on their prior responses. The interviews were conducted in a choice venue of the participant to enable free interviews and privacy. Therefore, some participants were interviewed at their offices, others preferred open field under shade. After interviews, the audio recordings were played back to the respondents and they were allowed to make any necessary change to their statements or response, in order to increase the validity of the interviews. However, none of them made any alteration to their recorded statements. A 4 in – depth brief socio – demographic questionnaires were filled by respondents at end of interviews. The audio interviews were transcribed into Microsoft word document using Transcribe software. The researcher listened to the audio recordings while checking the consistency with the transcribed verbatim in word document. 
[bookmark: _Toc169140926]Data Analysis
Data analysis was analyzed using Atlas.ti V.7.5.2 software. This involved the combination of deductive and inductive processes in the Atlas.ti V.7.5.2 software for qualitative analysis, with a focus on identifying emerging themes related to challenges, root causes, and suggested solutions. The Atlas.ti V.7.5.2 software tools, such as Word Cruncher and Word Cloud tools, were used to improve the quality of codes by identifying themes that may not have been previously coded. These tools were also used to determine the relative frequency of occurrence of all words in the interview, ensuring reduced chances of missed themes. The transcripts were not sent back to the respondents for any alterations or corrections on the statements. The results were presented using frequency table (for socio – demographic characteristics) and thematic analysis matrix table for summary of challenges faced by healthcare workers.
[bookmark: _Toc169140927]Ethical Consideration
Ethical approval was obtained from University of Kabianga Institutional Scientific and Ethical Review Committee, ISERC/2022/0154. Permission was sought from the Sub – County Public Health Officer and medical superintendent of the hospital.  All recruited participants were informed about the objectives of the research and importance of cervical cancer screening. Written informed consent was obtained from each study participant. The names of respondents were not written on the questionnaire and all information that were obtained from the health institution & respondents were kept strictly confidential.


[bookmark: _Toc169140929]Findings
Socio-demographics characteristics of study respondents
Interviews were conducted with 15 healthcare workers at Kapkatet Hospital lasting between 10 to 15 minutes (average 13 minutes). All the targeted sample size was successfully achieved, with all completely filling the questionnaires. Majority of the respondents were females (66.7%), all were Christians (100%), nurses (66.7%) and had experience of more than three years in respective fields (53.3%). Table 1 shows the Socio-demographics characteristics of study respondents.
[bookmark: _Toc169137729]Table 1. Socio-demographics characteristics of study respondents
	Variable
	Frequency (N = 15)
	Percentage (%)

	Gender
	
	

	   Female
	10
	66.7

	   Male
	5
	33.3

	Religion
	
	

	   Christians
	15
	100.0

	   Islamic
	0
	0.0

	Profession
	
	

	   Nurse
	8
	53.3

	   PHO
	2
	13.3

	   Medical doctor
	4
	26.7

	   CHVs
	1
	6.7

	Experience
	
	

	   1 – 5 years
	3
	20.0

	   > 5 years
	12
	80.0


N/B: CHVs: Community health volunteer, N – number, PHO – Public health officer

[bookmark: _Hlk168899604]From the Thematic analysis, four main themes emerged from the study which included; community and individual related challenges, technology related challenges, healthcare facility related challenges, and individual healthcare workers related challenges. These challenges were similarly identified by all respondents across all the professions. The key findings of the study are summarized in Table 2.
[bookmark: _Toc169140930]Theme 1. Community and individual related challenges
Theme 1 included misconceptions and cultural beliefs; inadequate awareness and knowledge about the disease; poor attitude towards cervical cancer screening procedure; and accessibility and transportation issues.
Community Perception and Stigma
Healthcare providers reported that community perception and stigma emerged as critical challenges influencing cervical cancer screening rates. Majority of them stressed on widespread of misconceptions about the safety and benefits of undergoing cervical cancer screening. Misunderstandings about the importance of early detection and the treatability of cervical cancer lead to low participation rates in screening programs.
“Many women believe that if they have no symptoms, they don't need to be screened. There's also a fear that a diagnosis means a death sentence, which discourages them from getting tested.”
(Nurse Practitioner - 06)
“I think there is also significant aspect of stigma in the community, which affects utilization of cervical cancer screening among the women” (PHO -02)
Majority of the respondents also outlined those cultural norms and beliefs significantly influenced health behaviors, as most women believed that discussing cancer would bring bad luck to them and family, hence preventing them from accessing or seeking such essential screening services.
“In some areas, cultural norms discourage women from undergoing medical examinations unless they are very sick. This cultural barrier is hard to overcome.” (Medical Officer -03)
Inadequate awareness and knowledge about the disease
The healthcare providers reported receiving clients who had limited knowledge about cervical cancer. Inadequate awareness of disease signs and symptoms, risk factors, as well as interventions available were mentioned as a key challenge. This significantly pose challenges in low cervical cancer screening rates.
“Many of the clients we see have very little knowledge about cervical cancer. They often don't recognize the early signs and symptoms, which delays diagnosis and treatment.” (Nurse Practitioner -08)
“We frequently encounter patients who are unaware of the risk factors associated with cervical cancer, such as HPV infection or smoking. This lack of knowledge hinders our efforts to educate and empower them to take preventive measures.”  (Medical Officer -01)
Some healthcare providers suggested the need to invest in community outreach programs in order to educate women about cervical cancer and significance of being screened. Such education programs, were noted to be designed to address specific barriers such as cultural beliefs and misconception, and perception and stigma associated with screening. This was perceived to increase screening uptake rates. As outlined by PHO with 15 years’ experience;
“We should invest in outreach programs to educate women about the importance of cervical cancer screening and dispel common myths. These community sensitization sessions are vital in increasing awareness level.” (PHO -01)
Poor attitude towards cervical cancer screening procedure
Healthcare providers highlighted the prevalence of a negative attitude towards cervical cancer screening among women in the community. They emphasized that many women exhibited reluctance or resistance towards undergoing screening, often due to perceptions of discomfort, embarrassment, or skepticism about its necessity. This negative attitude was highlighted to have a significant hindrance on the efforts to encourage women to undergo cervical cancer screening.
“Despite our efforts to promote cervical cancer screening, we often encounter resistance from women who harbor a poor attitude towards the procedure. They may perceive it as uncomfortable, embarrassing, or unnecessary.” (Nurse Practitioner -07)
“Many women in our community view cervical cancer screening with fear. They may have misconceptions about the procedure's invasiveness or its relevance to their health.” (PHO -01)
Accessibility and Transportation Issues
Healthcare providers also outlined that geographical isolation of rural areas and poor infrastructure with the region, have made accessing healthcare facilities particularly challenging. Some women live in areas that are far from health facility that offer cancer screening services. The therefore, have to cover long distance and high expenses to travel to the nearest health facility. These were identified as significant challenges by most of healthcare providers.
“The roads are terrible, especially during the rainy season. Women have to travel long distances, often on foot, to reach the clinic.” (PHO -03)
“Many families cannot afford transportation costs, so they skip the screening. As most of the families are casual laborers in tea plantation, raising transportation can be a significant problem, because of competing need.” (Nurse Practitioner -03)
Low Screening Rates and late presenting client/patients
The challenges identified have led to significantly reduced screening rates in the community.
Resource constraints and community misconceptions have resulted in low participation in cervical cancer screening programs. Some healthcare providers also noted that lack of regular screening or delayed screening which might lead to advanced cancer cases, hence making it more difficult for treatment. A nurse with 9 years of experience noted;
“Due to resource constraints and community misconceptions, very few women come for cervical cancer screening. This means many cases go undetected until it's too late.” (Nurse Practitioner -04)
“When women do not come for regular screenings, we miss the opportunity to catch cervical cancer early. This leads to more advanced and difficult-to-treat cases.” (Nurse Practitioner -06)
[bookmark: _Toc169140931]Theme 2. Technology related challenges
Technology related challenges were identified as inadequate essential screening equipment and lack of computerized data management systems. Most healthcare providers cited that inadequate essential screening equipment as a significant barrier. The inadequacy of these necessary equipment influences the screening process and reduces the reliability of services offered. This hampers the healthcare providers from effectively carrying out cervical cancer screening services. This shortage of essential equipment may discourage the women who had desire to undergo cancer screening.
“We only use traditional screening methods that utilize visualizations, such as VIA and VILI. We don’t conduct Pap smear test and other modern testing here. …This severely limits our ability to perform screenings effectively.” (Nurse Practitioner -05)
“Sometimes we run short of essential equipment such as speculum, which are usually cleaned and autoclaved one a day. So, when they are fully utilized, other clients will go back without screening.” (Nurse Practitioner -01)
Healthcare practitioners also reported that they had inadequate computers in the department and inadequate comprehensive computer skills, hence need for booster trainings. 
“Despite availability of comprehensive computerized data management system in the hospital, number of computers available are relatively few. The one computer that was provided by the president, this is inadequate for the whole oncology department. The inadequate computer skills, is a significant challenge that we face.” (Nurse Practitioner -04)
Some of the healthcare providers expressed a suggestion for increased supply of essential equipment supply in order to ensure consistency in work, so that to minimize missed opportunities, particularly for women who may visit for screening services. As outlined by one nurse;
“Regular supply of essential equipment such as speculums are critical.  Without these, our hands are tied. This should also include advancing technology as introduction of Pap Smear which is more accurate compared to VIA and VILI which were do here” (Nurse Practitioner -04)
[bookmark: _Toc169140932]Theme 3. Healthcare facility related challenges
Healthcare facility related challenges were identified and they included inadequate number of staffs, inadequate staff training, and inadequate infrastructure. The healthcare providers also outlined the inadequate treatment facilities and strategies in the area were significant challenge, as they relied on transfers to Kericho Referral Hospital, which can be challenging for most women. It was noted that long wait times and missed appointments were also key challenges due to understaffing in the department. This is witnessed, even though the department have students at rotations, who have inadequate knowledge and skills on screening.
“We are understaffed in this department. Some days, only one nurse is available to handle all the women coming for screening, leading to long wait times and missed appointments. (Nurse Practitioner -01)
“This department is always having students under clinical rotations, and most don’t have that capacity to conduct screening and offer related services to the client without supervision” (Nurse Practitioner -03)
“Most of the clients come from rural areas where they have no treatment or screening services. By the time they come here, very little can be done.” (Nurse Practitioner -06)
The only place they can access cancer treatment such as radiotherapy is Kericho Referral and other high-level hospitals such as Life – Care in Eldoret” (Nurse Practitioner -04)
Inadequate Training
Inadequate training of healthcare providers was identified a significant challenge. This highlighted the need for improved and continuous education. Many healthcare providers expressed that their initial training was inadequate on dynamic and devolving cancer issues. They felt there is need to have regular training programs to enhance their skills and confidence. 
“I have only received comprehensive training on cervical cancer screening more than 3 years ago. I feel that more hands-on training is necessary to perform screenings effectively.” (Community Health Worker -01)
“The training we receive is sporadic. Regular refresher courses would help us stay updated with the latest screening techniques and guidelines.” (Nurse Practitioner -08)
Inadequate Infrastructure
Healthcare providers identified that healthcare facilities in rural areas were often poorly equipped and maintained. Therefore, lacking the basic infrastructure needed for effective screening. The small nature of the clinic room was noted as a significant challenge.
“Our clinic is small and overcrowded. We don't have a dedicated large space for cervical cancer screening, which affects privacy and comfort.” (Nurse practitioner -04)
“We were relocated from MCH room which was also small to this one. However, you can see the room is still small. The room is always overcrowded and makes it very challenging even to install essential equipment, as it offers various services including FP.” (Nurse Practitioner -07)
[bookmark: _Toc169140933]Theme 4. Individual healthcare worker challenges
[bookmark: _Hlk169089765]Individual healthcare provider challenges were identified as emotional and psychological stress, motivation and job satisfaction, and professional development and career growth. Many healthcare workers face significant emotional and psychological stress due to the work demand and nature of work. Some healthcare providers expressed negative attitude towards cervical cancer procedures.
“Sometimes when a woman screen positive to cervical cancer, it breaks me emotionally, as this disease is preventable with early screening. Some of these women come from low socio – economical background, imagine …” (Nurse Practitioner -03)
“Some women smell, stink and nobody would wish to perform screening procedure on them. One time I was to avoid conducting it to her.” (Nurse Practitioner -07)
Despite the challenges, some healthcare workers expressed a strong sense of motivation and job satisfaction, driven by the desire to make a difference in their communities. Some derived motivation from the conditions they normally encounter during their daily job.
“Even though the conditions are tough, I feel proud when I can help a woman get screened and potentially save her life.” (PHO -02)
Some healthcare providers expressed the opinion on limited nature of opportunities for professional development and career growth in the rural areas. This was noted a one of the significant challenges they face while working in the rural setup. This was perceived as a demotivating aspect to some of healthcare workers.
“There are very few opportunities for further training or career advancement in these rural settings. Working in urban settings, there are real good opportunities for career growth, I have a friend who was lucky …” (Medical Officer -02)
“I want to improve my skills and knowledge, but there are no resources or support for professional development.” (Medical Officer -04)
Some healthcare providers expressed that balancing work demands with personal life was particularly challenging. Some noted that they were playing significant role at work and at home, which was viewed as draining. This can affect the overall well-being of healthcare workers. As stated by one female nurse;
“Many of us are also caregivers at home, which adds to the pressure and fatigue. Imagine after stressful day at work, you get home the child is waiting for your care, alongside other house duties.” (Nurse Practitioner -05)
[bookmark: _Toc169137730]
Table 2: Summary of challenges faced by healthcare providers in Cervical Cancer Screening in Bureti Sub-County
	Main Themes
	Sub-Themes
	Key Findings

	Community and Individual Related Challenges
	Community Perception and Stigma
	Misconceptions and cultural beliefs deter women from seeking screening; fear of diagnosis; cultural norms discourage medical examinations.

	
	Inadequate Awareness and Knowledge
	Limited knowledge about cervical cancer symptoms, risk factors, and available interventions; need for community outreach programs.

	
	Poor Attitude Towards Screening
	Reluctance due to discomfort, embarrassment, and skepticism about the necessity of screening.

	
	Accessibility and Transportation Issues
	Geographical isolation, poor infrastructure, high transportation costs hinder access to screening services.

	Technology Related Challenges
	Inadequate Essential Screening Equipment
	Shortage of necessary equipment like Pap smear kits; reliance on less accurate traditional methods like VIA and VILI.

	
	Lack of Computerized Data Management
	Absence of comprehensive data management systems; inadequate computer skills among healthcare providers.

	Healthcare Facility Related Challenges
	Personnel Shortage
	Understaffing leads to long wait times and missed appointments; reliance on undertrained students.

	
	Inadequate Training
	Insufficient initial and ongoing training for healthcare providers; need for regular refresher courses.

	
	Inadequate Infrastructure
	Poorly equipped and maintained facilities; lack of dedicated space for screenings; overcrowded clinics.

	Individual Healthcare Worker Challenges
	Emotional and Psychological Stress
	High emotional toll of diagnosing preventable diseases; lack of mental health support for healthcare workers.

	
	Poor attitude towards screening procedure
	Some healthcare providers expressed negative attitude towards cervical cancer procedures.

	
	Motivation and Job Satisfaction
	Despite challenges, some derive satisfaction from helping patients and making a positive impact.

	
	Professional Development and Career Growth
	Limited opportunities for further training and career advancement in rural areas; desire for professional growth.

	
	Work-Life Balance
	Difficulties in balancing work demands with personal life; additional caregiving responsibilities at home.




[bookmark: _Toc169140935]Discussion
Healthcare providers are faced with various challenges which significantly impact their view and management of cervical cancer screening services. These challenges include community and individual, technological, facility related as well as individual healthcare workers related challenges. This study found that community and individual-related challenges, including misconceptions and cultural beliefs, inadequate awareness and knowledge about cervical cancer, poor attitudes towards screening procedures, and accessibility and transportation issues, significantly impact cervical cancer screening rates. Respondents cited those misconceptions, stigma and cultural beliefs significantly influenced that participation of the women in screening programs. Misconceptions about the necessity and safety of cervical cancer screening discourage women from getting tested, hence low screening rates (25). Healthcare providers reported that many women believe they do not need screening if they are asymptomatic, and some fear that a diagnosis is a death sentence. This aligns with various studies (26,27). The study found that cultural norms and beliefs have significant influence on health behaviors of the women, as most women believed that discussion cancer would bring bad lack to them and family, hence hindering them from accessing or seeking essential screening services. These findings were consistent with a study by Ayanto et al. (28) that found that cultural norms and misconceptions in the community often lead to low participation in cervical cancer screening programs due to fears and stigma associated with cervical cancer and its screening. Cervical cancer screening procedure entails opening of the vagina using a speculum with woman lying on lithotomic position and taking a sample cervix’s cells or visualizing it. The procedure may be viewed by some women too invasive to their privacy. This study revealed that cervical cancer screening procedure has been viewed negatively by both clients and some healthcare providers. This finding is consistent with a study conducted in the United Kingdom, which revealed that women found cervical cancer screening embarrassing, uncomfortable, and too intimate due to the exposure of personal body parts (29). Similar findings were observed in a study by Maina (30) reported that many women in Kenya view cervical cancer screening with fear and suspicion, often perceiving it as unnecessary or embarrassing unless they exhibit symptoms. However, this study's findings contradicted with a study in Namibia that reported a high percentage of rural women expressed willingness to undergo cervical cancer screening (31). The variation might be attributed to variations in educational programs which focused on creation of positive attitude in the community. Additionally, another study found a high level of acceptability of HPV vaccination in Kenya (32). This outline that vaccination campaigns might be more culturally acceptable compared to screening procedures, which supports the idea that less invasive preventive measures could potentially overcome some of the barriers identified in this study.
The study identified technology-related challenges, including inadequate essential screening equipment and a lack of computerized data management systems, which significantly hinder cervical cancer screening services. This finding is consistent with a study that reported low access to essential equipment and uncoordinated ICT investment in developing countries, impeding effective healthcare delivery (33,34).Similarly, the study by de-Fouw et al. found that inadequacy of essential screening equipment in rural areas resulted to missed opportunities for women who had visited for screening (35). Similar findings were reported by various studies (26,36,37). This study found that there was inadequate use of digital data management systems, with some healthcare providers having inadequate computer skills to operate the newly installed computer. However, these findings contrast with studies from more developed settings where computerized data management systems are more prevalent. A study conducted by Kebede et al.  (38) found high effectiveness of computerized data systems in improving screening program efficiency and patient outcomes. Moreover, an increased supply of essential equipment for cervical cancer screening in rural areas significantly improves uptake rates (39,40). Similarly, another study emphasized on the significance of investing in medical supplies and technology to support comprehensive cervical cancer programs (41).
This study found various healthcare facility-related challenges, including inadequate staffing, training, and infrastructure, significantly hinder cervical cancer screening uptake. The study cited the critical issue of understaffing, with instances where only one nurse was available to handle numerous screening appointments, resulting in long wait times and missed appointments. This aligns with findings from previous studies. A study by Basagoitia et al. (42) found that understaffing in the rural areas significantly result to low screening uptake, which is attributed to high population of clients compared to available healthcare providers to offer screening services. Additionally, the study found significant reliance on inexperienced students under rotations for screening services due to staffing shortages further compromises the quality of care provided. This aligns with a study by Taylor et al. (43) that reported increased reliance on students in offer to ensure consistent provision of screening services in local healthcare facilities. The study found that healthcare providers expressed concerns about the inadequacy of their initial training and the lack of continuous education on evolving cancer issues. This finding was consistent with a study by Brevik et al. (44) that found that most healthcare workers lack continuous education and trainings programs that keep them informed. Hence, there is need for regular training programs to enhance healthcare providers' skills and confidence in cervical cancer management. Moreover, inadequate infrastructure in rural healthcare facilities poses significant challenges, with overcrowded and poorly equipped clinic rooms affecting the privacy and comfort of patients. This aligns with studies conducted in India that reported that overcrowding in small clinic leads to breaches in patient confidentiality (45). Other studies have found that shared consultation spaces discourage women from seeking care for sensitive issues such as related to cervical cancer screening (46,47). A study found that lack of basic medical equipment caused uncomfortable and inefficient patient experiences (48). Similarly, studies conducted in rural China reported that absence of essential diagnostic tools led to delays and stress for women who needed cervical cancer screening services, hence being referred to urban settings (46,49).
The study found various individual healthcare worker challenges in cervical cancer screening, included emotional and psychological stress, poor attitude towards screening procedure, motivation and job satisfaction, sand professional development and career growth. The study revealed that healthcare providers often experience significant emotional distress when dealing with cervical cancer cases, particularly when patients test positive for the disease, as it is preventable with early screening. This finding is consistent with a study by Fang et al. (50) which found that healthcare providers significantly face emotional and psychological stress which affect their capacity in delivery of cervical cancer screening services. Additionally, the study found that some providers expressed negative attitudes towards cervical cancer procedures. Various studies have reported healthcare providers’ poor negative attitude towards screening procedure (43,51). This therefore, reflects the significant challenges faced by healthcare workers in maintaining positive outlook amidst difficult circumstances. However, despite these challenges, many healthcare workers expressed a strong sense of motivation and job satisfaction derived from making a meaningful difference in their communities. This concurs with the findings from studies that revealed the intrinsic drive that motivated and encouraged them to perform cervical cancer screening rates (51–53). In contrary, a study by Cao et al. (54) found that some healthcare workers expressed poor motivation and job satisfaction. Nevertheless, concerns about limited opportunities for professional development and career growth in rural settings were raised, indicating a need for improved support and resources in these areas. This aligns with a study in that reported low opportunities for professional development and career growth in rural settings (55,56).  Furthermore, balancing work demands with personal life was identified as a significant challenge, particularly for healthcare providers who also fulfill caregiving roles at home. This finding outlines the importance of work-life balance issues to support the overall well-being of healthcare workers (57–59). 
[bookmark: _Toc169140936]Conclusion
[bookmark: _Hlk169090000]The study highlights several challenges affecting cervical cancer screening rates, including community perception, stigma, inadequate awareness, poor attitude towards the procedure, and accessibility and transportation issues. Community perception and stigma can discourage women from participating in screening programs, while inadequate awareness and knowledge can lead to delayed diagnosis and treatment. Rural areas face geographical isolation, poor infrastructure, resource constraints, and technology-related issues, which can hinder screening uptake. Addressing these challenges is crucial for ensuring the safety and quality of healthcare services for women in rural areas.
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