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A B S T R A C T   

The World Health Organisation’s 90–70–90 cancer strategy is premised upon the implementation 
of human papillomavirus deoxyribonucleic acid (HPV-DNA) testing as the primary cervical cancer 
screening modality. The ultimate aim is to reduce the age-standardized incidence of cervical 
cancer to less than 4 per 100 000 by the end of the 21st century and eliminate the disease as a 
significant global health concern. Zimbabwe, like other countries in sub-Saharan Africa, has a 
high burden of cervical cancer, with data from the Zimbabwe National Cancer Registry showing 
that cervical cancer is the leading cause of cancer deaths among women. This is despite visual 
inspection of the cervix with acetic acid (VIA) and cytology being available as screening mo-
dalities. These programs have suffered several implementation challenges, and the success of 
implementing HPV-DNA screening programs will depend partly on addressing the challenges that 
have been faced by these pre-existing programs. Additionally, other challenges unique to HPV- 
DNA testing must be anticipated with adequate measures put in place to avert these potential 
challenges. This calls for a close collaboration between academia, clinicians, public health 
stakeholders, policymakers, and implementing partners to ensure the success of the program and 
avert cervical cancer deaths.   

Introduction 

Cervical cancer remains a leading gynecological malignancy. In 2018, 570 000 new cases of cancer were diagnosed globally, and an 
estimated 311 000 women died from the disease [1]. Cervical cancer accounts for considerable morbidity and is a leading cause of 
cancer deaths among women in sub-Saharan Africa (SSA). Nineteen of the top 20 countries with the highest cervical cancer globally are 
in SSA [2]. Yet, this is one of the most well-understood and preventable cancers. Zimbabwe is one of the high-burden countries. 
According to GLOBOCAN estimates, the age-standardized incidence of cervical cancer in the country is 61.7 per 100 000 women [3]. 
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The Zimbabwe National Cancer Registry (ZNCR) shows that in the country, the incidence has risen gradually from 2005 to 2018, with 
cervical cancer emerging as the leading malignancy among women in Zimbabwe [4]. In 2020, cervical cancer accounted for 29.4% of 
all new cancer cases diagnosed among females in the country [5]. 

Ninety-nine percent of all cervical cancers are caused by high-risk human papillomavirus (HPV) genotypes [1]. However, HPV is a 
necessary but not sufficient cause of cervical cancer. There are several known high-risk HPV genotypes, but types 16 and 18 cause at 
least 70% of cervical cancers. Other high-risk HPV genotypes of considerable clinical and public health significance include 31, 33, 35, 
39, 45, 51, 52, 56, 58, 59, and 68 [6]. HPV is ubiquitous and highly transmissible at sexual contact, with evidence pointing towards 
high levels of exposure during the early years of sexual life [6]. Immunocompetent persons will clear the virus spontaneously, with up 
to 90% of individuals having achieved clearance by 24 months. Repeated exposures, especially among immunocompromised in-
dividuals confer chances of persistence of cervical HPV infection, the risk factor for cervical carcinogenesis [7]. 

Decades of research have led to an advanced understanding of the natural history of the development of invasive cervical cancer 
from the time of initial HPV infection. It is established that in general, the process of carcinogenesis takes place over a period of time 
spanning over a decade or more [7]. This has provided public health with unique opportunities to detect changes that lead to cancer 
and provide curative treatment modalities before the development of invasive cancer [8]. This secondary prevention through 
screening modalities including cytology and visual inspection methods has been utilized globally and led to marked reductions in the 
burden of cervical cancer in countries with advanced screening programs [8]. However, in resource-limited countries in sub-Saharan 
Africa, the implementation of comprehensive screening programs has faced several challenges and barriers, limiting their effectiveness 
at a public health level [9]. Hence, in Zimbabwe, despite the availability of screening programs, the burden of cervical cancer has 
continued to increase [4]. 

The development of safe and effective HPV vaccines represents a welcome development in the prevention of cervical cancer. 
Bivalent, quadrivalent, and nonavalent HPV vaccines are available and utilized to different extents in different countries depending on 
resource availability [10]. Zimbabwe has a national HPV vaccination program for adolescent girls rolled out in 2018 after a pilot 
demonstration project in Beitbridge and Marondera in 2014 that achieved greater than 80% coverage of the target population [11]. 
The combination of primary prevention through HPV vaccination and secondary prevention through screening with a 
high-performance test is projected to eventually lead to the elimination of cervical cancer. These prevention measures are significant 
public health measures that will result in a reduction of age-standardized incidence rates to less than 4 per 100 000 by the end of the 
21st century [12]. 

HPV-DNA testing is a high-performance cervical cancer screening modality that is now recommended by the World Health 
organisation (WHO) as a primary screening modality, with several advantages over VIA methods and cytology methods. As part of 
moving towards achieving the WHO 90–70–90 strategy for the elimination of cervical cancer, it is highly recommended that countries 
move to HPV-DNA-based screening, with VIA and colposcopy as triaging methods for HPV-DNA positive individuals and treat and see 
strategies with thermal ablation [13]. In line with WHO recommendations, the Ministry of Health and Child Care (MoHCC) of 
Zimbabwe is planning a shift towards the implementation of nationwide HPV-DNA testing as the primary cervical cancer screening 
modality. In this article, we discuss why VIA and cytology have faced implementation challenges in Zimbabwe and other low-resource 
settings. We discuss the advantages of HPV-DNA testing over the traditional screening modalities, the challenges the country is likely to 
face in the implementation of HPV-DNA testing and offer recommendations to advance the use of HPV-DNA screening. 

Methodology 

For this article, we conducted a literature review on available cervical cancer screening programs, the challenges of implementing 
these programs in low-resourced countries, the advantages of HPV-DNA screening over traditional screening modalities, HPV-DNA 
implementation challenges, and the recommendations to address the challenges, with special focus on Zimbabwe. We searched for 
articles published in English from the WHO website, and peer-reviewed articles from ScienceDirect, Google Scholar, SCOPUS, 
MEDLINE, Africa Journals Online (AJOL), and PubMed databases. The keywords that were used in the literature search were ’cervical 
cancer’, ’screening modalities’, ’screening programs’, ’implementation challenges’, ’HPV-DNA screening advantages’, ’recommen-
dations’, ’low-resourced countries’, and ’Zimbabwe’. Boolean operators ’AND’ and ’OR’ were used to retrieve articles that have both 
terms or either term, thereby delimiting the search. We used wildcard and truncation symbols to expand a search term to include all 
forms of the root word. 

Current cervical cancer screening programs 

Visual inspection with acetic acid (VIA) and conventional cytology (Papanicolaou smears) are the most commonly utilized cervical 
cancer screening modalities in SSA [9]. Only 20% of African nations had nationwide cervical cancer screening programs as of 2019, 
including South Africa, Botswana, Rwanda, and Zimbabwe [9]. The majority of these had screening coverage of less than 10% [12]. 

Visual inspection with acetic acid 

VIA is straightforward, cheap, easy, and relatively effective and has helped increase access to screening in low-resource settings like 
Zimbabwe. The process involves swabbing acetic acid on the cervix and then visually observing for areas that change color (aceto- 
whitening). Abnormal tissues like those found in pre-cancerous lesions turn white [14]. The healthcare worker (HCW) then removes 
these tissues using ablative methods such as thermal ablation or cryotherapy or refers for more complicated observations [14]. VIA 
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offers a single-visit screen-and-treat approach which has helped increase screening coverage, reaching traditionally underserved 
clients that may have had difficulty coming for multiple visits for follow-up care [14]. VIA has been the backbone of cervical cancer 
screening in Zimbabwe, but it is offered only up to the district level. The VIA program in Zimbabwe was set up coupled with cryo-
therapy to facilitate a one-day see-and-treat approach [15]. Regular screening intervals with VIA are quite frequent, at 3–5 years for 
HIV-negative women and yearly for women living with HIV [13]. 

Cervical cytology 
Cervical cytology has been the gold standard for detecting cervical malignancy in women since the 20th century [16]. In con-

ventional cytology, commonly referred to as the Pap smear, HCWs scrape cells from the surface of the cervix for analysis under a 
microscope, checking for abnormal cells in the cervix that could lead to cervical cancer if left untreated [16]. Liquid-based cytology has 
also been introduced but has not gained popularity in public health sector settings, despite the advantage of offering reflex HPV-DNA 
testing [16]. 

Implementation challenges of the current screening programs in resource-limited settings 

Whilst there are challenges applicable to both VIA and cytology, some are specific to each procedure. We categorized the 
implementation challenges into client-related and health system-related factors to facilitate discussion. These are summarised in Fig. 1. 

Client factors 
The utilization of VIA and cytology for cervical cancer screening (CCS) by women in SSA remains low [9]. Only 13.4% of par-

ticipants in a Zimbabwean study said they had ever undergone a cervical cancer screening [17]. Several studies in SSA associated the 
poor uptake of these screening services with poor knowledge of cervical cancer and screening. Forty-one percent of the participants in a 
study in a rural area of Zimbabwe had inadequate awareness of screening, negatively affecting the utilization of these services [18]. 
Some women have a low-risk perception of cancer, leading to less likelihood of utilizing screening services. Additionally, some women 
choose not to use the services due to shame about the intimate nature of these screening techniques, particularly in cases when male 
HCWs performed the procedures [19]. Some women were afraid of the procedures, worried about the pain, or believed certain myths 
about them, including the idea that they might induce cancer or expand the vagina. Due to the fear, some women have with cancer 
diagnoses, they choose not to be screened. Poor use of CCS services has been linked to a lack of financial and emotional support from a 
spouse or family [20]. Point-of-care payment for the procedures has also been associated with low utilization [21]. 

Health system / institutional factors 
Health system challenges include human resources, equipment, and the infrastructure required to carry out the procedures [20]. 

CCS cannot always be conducted at some healthcare facilities due to staffing deficits. Furthermore, there may not be any HCWs trained 
to carry out the procedures at some facilities [21]. Not all healthcare facilities offer these procedures, making it difficult for women, 
especially those in rural areas to access the services. Some of the women may not have enough money to pay for transport to go to the 
nearest healthcare facility where the procedures are offered [18]. Lengthy waiting times, the attitude of HCWs, or the procedures only 
being performed at specific hours or days of the week can be significant barriers to access [19]. 

Fig. 1. Implementation challenges of the current screening methods.  
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Countries in SSA, including Zimbabwe, have a shortage of cytopathologists and pathologists required to process the Pap smear 
samples [21]. The national Pap smear screening program in Zimbabwe was stopped due to limitations in manpower and infrastructure. 
Even where women had a Pap smear performed, some did not return for their results due to long turnaround times, especially in public 
healthcare facilities, or the lack of money for transport. There is also a shortage of equipment required to perform the procedures [21]. 
In addition, the evaluation of cytology specimens is a visual process that may be more prone to inaccuracies, especially when being 
performed by unskilled HCWs [16]. 

A study conducted in Zimbabwe revealed that VIA is manpower intensive and there was no evidence of commodity and equipment 
supply in the public sector between 2016 and 2019 [22]. VIA is rarely available at primary healthcare facilities, especially in rural 
areas, yet about 68% of the population resides in rural areas [23]. The relatively low sensitivity and specificity of 60 and 79%, 
respectively, are a cause for concern. VIA is subjective, not reproducible, and highly dependent on the provider’s level of skill [24]. In 
Zimbabwe, there was an occasional failure by healthcare facilities to provide VIA due to the unavailability of sterile packs, which 
demotivated clients. Some healthcare institutions frequently ran out of crucial VIA supplies such as acetic acid, camera batteries, and 
cryoprobes. This was attributed to ineffective or non-existent stock management systems at the healthcare facility level [22]. The 
commodity supply chain for VIA commodities was reported to be inefficient and not integrated with other health commodities which 
are distributed quarterly from the National Pharmaceutical Company [22]. There was also a lack of clarity on the commodity backup 
system in the event of stockouts as VIA managers were not clear about whose responsibility it was, whether government, 
non-governmental organizations, or healthcare facilities [22]. 

Advantages of HPV-DNA screening over traditional screening modalities 

The HPV-DNA test is a laboratory-based nucleic acid test that can be used for cervical cancer screening. The basis of this screen is 
the aetiological relationship between HPV infection and cervical carcinogenesis [25]. As highlighted earlier, nearly 100% of cervical 
cancers are due to high-risk HPV infection. The HPV-DNA assay detects the presence of genetic material unique to the high-risk strains 
from a sample of cervical cells. A positive result requires triage for cervical abnormalities with either VIA or colposcopy and treatment 
of precancerous lesions with appropriate available methods [16]. 

The adoption of HPV-DNA testing or primary cervical cancer screening offers several advantages over traditional cytology-based 
methods and visual methods of screening. Compared to cytology and visual-based methods, HPV-DNA testing is more sensitive to 
detecting cervical precancer and cancer [25]. With HPV testing there is an option for self-collection since it has been proven that the 
self-collected samples’ sensitivity and specificity are comparable to clinician-collected samples [26]. Some HPV testing technologies 
can be used at the point-of-care allowing same-day treatment which is a key aspect of cervical cancer prevention and treatment. Studies 
in both resource-limited and high-income countries have confirmed the superior sensitivity of HPV testing compared to cytology and 
VIA. In one systematic review, it was revealed that HPV testing is more sensitive than cytology and VIA in detecting CIN2+/CIN3+
[25]. HPV testing has a considerably higher sensitivity (98%) when compared to Cytology (70%) and VIA (60%). In addition to its 
sensitivity, HPV testing has a high negative predictive value, allowing for longer intervals before the next screening [27]. Studies 
demonstrate that two rounds of HPV screening may be enough to protect against cervical cancer in the lifetime of a woman. In the 
general population, HPV-DNA testing should be repeated after 5–10 years. Exceptions are among women who are HIV positive and 
require 3–5 years intervals for HPV-DNA testing [28]. However, because most HPV infections are transient, there is a need to triage a 
positive HPV-DNA result with an additional test such as VIA [29], which is widely available in most countries including Zimbabwe [9]. 

Self-collection of samples for HPV testing has been reported to be acceptable to women, giving them body autonomy, convenience, 
and privacy. Additionally, HPV testing on self-collected specimens has been useful in reaching previously unscreened populations who 
lacked access to screening services [30]. The criteria for a good quality sample are less strict with HPV testing compared with cytology 
and studies have proved that self-collected specimens are as accurate as clinician-collected specimens in detecting CIN2+/CIN3+ [26]. 
Self-collection is seen as an innovative tool that overcomes several of the barriers that discourage women from participating in cervical 
cancer screening [31]. At a public health level, self-sampling allows task shifting, as clinicians can concentrate on other duties whilst 
women perform self-collection. The self-collected specimen can be used for multiple screening for other sexually transmitted infections 
allowing for the saving of resources and timely diagnosis and treatment of these [32]. 

When used at the point of care HPV testing allows for a screen-and-treat or a screen, triage and treat approach that benefits women 
by the provision of early treatment services and saving them time and costs associated with having to return to a healthcare facility 
[13]. A screen-and-treat approach minimizes loss to follow up which is a setback of current cervical cancer screening programs. For 
low-resource settings, the WHO recommends HPV testing with treatment for women with positive test results, with or without in-
termediate triage using available triage options such as VIA, cytology, or HPV genotyping for women who are at least 30 years old in 
the general population [13]. Special consideration is given to women living with HIV who have an increased risk of HPV infection and 
development of cervical cancer [13]. When the HPV test is used as a primary screening tool it is necessary to use a triage tool such as 
VIA to reduce the proportion of women who test HPV-positive needing referral and treatment [16]. 

Available point-of-care machines are easy to operate, needing less sophisticated operators and infrastructure requirements. An 
example is a GeneXpert platform from Cepheid which can be successfully used in remote and distant parts of the country. A study 
conducted in Zimbabwe demonstrated the utility of a near-point-of-care GeneXpert HPV for detecting high-risk HPV within a relatively 
under-screened rural population [33]. 
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HPV-DNA testing implementation challenges 

Following WHO recommendations, Zimbabwe is preparing to implement nationwide HPV DNA screening as the primary cervical 
cancer screening modality. While HPV-DNA testing confers several advantages over the traditional screening strategies of VIA and 
cytology, it is important for public health stakeholders and implementation partners to anticipate challenges and adequately prepare 
for them in order to avoid chances of program failure. Fig. 2 summarises the possible implementation challenges. 

Laboratory capacity and logistical considerations 
Considering that HPV DNA testing is still limited in Zimbabwe, there is a need for the scale-up and decentralization of testing and 

this requires the purchase of laboratory equipment including molecular analyzers. Since laboratory personnel may not have the skills 
to carry out the test, they should be trained in conducting HPV-DNA testing as this will ensure quality results and optimal use of 
resources [34]. Different laboratories are likely to use different methods for performing the test. A laboratory handbook containing the 
necessary standard operating procedures should therefore be developed to ensure that standardized methods are used at all the 
laboratories [34]. There should also be an improvement in laboratory capacity to ensure that laboratories providing HPV-DNA testing 
meet the eligibility requirements specified by international and national bodies [35]. In addition, internal and external quality 
assessment systems should be implemented and performed to ensure that the results are reliable and of good quality [35]. Further-
more, a regular supply of laboratory commodities required for the test should be guaranteed to ensure the smooth running of the 
screening program. In the long run, this can be achieved through local production of the commodities since supply will be less affected 
by global disruptions in the supply chain [35]. 

Cost and cost-effectiveness of HPV-DNA testing 
A huge initial investment is expected for the national implementation of HPV-DNA testing. This will cover the personnel training 

costs, laboratory equipment, and supplies, and pay for the expected increase in follow-up activities since HPV-DNA testing is more 
sensitive than the previously used VIA [36]. These costs may be increased by the need to import equipment, sample media, brushes, 
and HPV-DNA test kits. The cost-effectiveness of HPV-DNA testing depends on the perspective used in the calculations. If the 
assumption is that the testing will be carried out in public healthcare facilities, only direct costs are used. Although previous studies in 
low-to-middle-income countries showed that HPV-DNA testing was cost-effective, most of the studies performed modeling [37,38]. 
Therefore, the cost-effectiveness of implementing HPV-DNA screening programs is not well explored. The cost-effectiveness of 
HPV-DNA testing for Zimbabwe is likely to be influenced by several factors noted in previous cost-effectiveness studies, such as the 
percentage of screening coverage, the rate of compliance with the recommended follow-up by women, the prevalence of HPV in the 
population, and the direct medical costs of implementing the program [36,39,40]. Previous cost-effective studies revealed that 
HPV-DNA testing was cost-effective when there was a high percentage of coverage and compliance with follow-up visits [41]. This is 
likely to be challenging considering that the Pap smear screening method in the country failed partly because of the need for follow-up 
visits and the manpower requirement [22]. Of concern to Zimbabwe will be whether HPV-DNA testing is affordable since no budget 
impact analysis has yet been performed. Considering that the program may require a huge initial investment, the country may not have 
enough resources to implement the program. 

Fig. 2. HPV-DNA testing implementation challenges.  
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Recommendations 

The implementation success of nationwide HPV-DNA testing as a primary cervical cancer screening modality in the country is 
highly dependent on adequately addressing the anticipated challenges as well as the challenges faced by the current screening pro-
grams. Close collaboration between clinicians, public health stakeholders, the MoHCC, other relevant government departments, 
academia, and implementation partners is required to ensure the maximum success of the program and drive the country towards 
achieving the WHO’s 90–70–90 strategy. Zimbabwe has a track record of performing well in adequately supported public health 
programs, including achieving the UNAIDS 95–95–95 targets for HIV control [42]. Decentralization of HPV-DNA must leverage lessons 
learned from the COVID-19 pandemic to take testing services to where people live instead of people having to travel long distances to 
access these. 

To improve the uptake of cervical cancer screening in Zimbabwe, there is a need to educate women and communities, and also to 
involve men in cervical cancer disease and available prevention methods such as screening. Educational interventions are important to 
raise awareness and reduce the low-risk perception among women, and also to dispel mind formation and stigma. The use of com-
munity health workers has demonstrated success in increasing awareness of cervical cancer and creating demand for screening [43]. 
Utilizing modern media of communication such as social media, radio, and mobile text-based messaging can help disseminate 
important information to all women. 

Community-based self-sampling initiatives are more suitable for implementing cervical cancer screening in low-resource settings to 
overcome the issue of accessibility and also bring convenience to women when using point-of-care technologies for testing women can 
be screened and linked to care or triage methods without losing them to follow-up thus increasing the impact and effectiveness of the 
screening program. In Cameroon, campaigns for HPV self-sampling in the community have proven feasible and cost-effective in 
increasing screening coverage, as demonstrated by same-day screen-and-treat initiatives [44]. 

Considering the imminent shift to HPV-based primary cervical cancer screening from VIA-based screening, there is a need to 
develop guideline including algorithms that speak to the Zimbabwean context and considers available financial and human resources 
to ensure the success of an HPV-based screening program. There is a need for different stakeholders to co-create feasible, acceptable, 
and effective interventions to ensure demand and uptake of the screening program and ensure linkage to the care of women who screen 
positive. One study has demonstrated the utility of consensus-generating methods such as the nominal group technique to co-create 
important health interventions in SSA [45]. Future qualitative research in the country should be conducted to determine women’s 
perceptions about cervical cancer and factors that influence their willingness to utilize cervical cancer screening services. Recom-
mendations are summarised in Table 1. 

Conclusion 

Ensuring the smooth implementation of HPV-DNA screening and early treatment of precancerous lesions, improving HPV vacci-
nation, and providing adequate and appropriate treatment for early-stage disease is critical for reducing the burden, morbidity, and 
mortality associated with cervical cancer in Zimbabwe and SSA. This will ensure sufficient progress towards the WHO’s 90–70–90 
cervical cancer strategy and reduce, by the end of the 21st century, the age-standardized incidence rate of cervical cancer to less than 4 
per 100 000. It is important to leverage lessons learned from the current cervical cancer strategies to ensure smooth and successful 
implementation of HPV-DNA screening as the primary cervical cancer screening modality in high-burden settings such as Zimbabwe. 
Additionally, providing adequate thermal ablation facilities to ensure a screen-and-treat approach will be critical for ensuring success. 
Academia, clinicians, public health stakeholders, the MoHCC, implementation partners, and other relevant stakeholders must 
collaborate closely to work toward the ultimate goal of eliminating cervical cancer as a significant global health concern. 

Table 1 
Recommendations.  

Client Level Factors Health System Factors  

1 Improve the public’s cervical cancer awareness (information 
education and communication).  

2 Improve availability and accessibility of self-collected vaginal 
swabs.  

3 Adequately address issues of low-risk perception.  

1 Ensure availability of testing at the primary care level, including point-of-care testing to 
reduce long turnaround times and losses to follow-up.  

2 Ensure the immediate availability of triaging (VIA) and treatment services (thermal 
ablation) to ensure a test-and-treat approach.  

3 Ensure the placement of adequate logistics/supply-chain mechanisms for supplies of all 
consumables to avoid periods of stockouts.  

4 Close collaboration between MoHCC and implementation partners to ensure uniform, non- 
segregation practices.  

5 Rapid and widespread dissemination of new cervical cancer screening guidelines to ensure 
all service providers are aware of the new guidelines.  

6 Training of more laboratory scientists.  
7 Improving laboratory infrastructure to accommodate diagnostic equipment.  
8 Decentralization of HPV-DNA testing centres.  
9 Provision of HPV-DNA testing at an affordable cost.  
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