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Abstract

Background: Developed countries, such as the USA, have achieved significant decreases in cervical cancer burden
since the introduction of Pap smear-based programs in the 1960s. Due to implementation barriers and limited
resources, many countries in sub-Saharan Africa (SSA) have been unable to attain such reductions. The purpose of
this review is to evaluate implementation strategies used to improve the uptake and sustainability of cervical cancer
prevention programs in SSA.

Methods: A reviewer (LJ) independently searched PubMed, Ovid/MEDLINE, Scopus, and Web of Science databases
for relevant articles with the following search limits: English language, peer reviewed, and published between 1996
and 2017. The 4575 search results were screened for eligibility (CJ, LJ) to identify original research that empirically
evaluated or tested implementation strategies to improve cervical cancer prevention in SSA. Fifty-three articles met
criteria for inclusion in the final review. AA, CJ, and LJ abstracted the included articles for implementation-related
content and evaluated them for risk of bias according to study design with the National Heart, Lung, and Blood
Institute’s (NHLBI) Quality Assessment Tools. Results were reported according to PRISMA guidelines.

Results: The 53 included studies are well represented among all sub-Saharan regions: South (n = 16, 30.2%), West
(n = 16, 30.2%), East (n = 14, 26.4%), and Middle (n = 7, 13.2%). There are 34 cross-sectional studies (64.2%), 10 pre-
posttests (18.9%), 8 randomized control trials (15.1%), and one nonrandomized control trial (1.9%). Most studies are
“fair” quality (n = 22, 41.5%). Visual inspection with acetic acid (VIA) (n = 19, 35.8%) was used as the main prevention
method more frequently than HPV DNA/mRNA testing (n = 15, 28.3%), Pap smear (n = 13, 24.5%), and HPV vaccine
(n = 9, 17.0%). Effectiveness of strategies to improve program implementation was measured using implementation
outcomes of penetration (n = 33, 62.3%), acceptability (n = 15, 28.3%), fidelity (n = 14, 26.4%), feasibility (n = 8, 15.1%),
adoption (n = 6, 11.3%), sustainability (n = 2, 3.8%), and cost (n = 1, 1.9%). Education strategies (n = 38, 71.7%) were
used most often but have shown limited effectiveness.

Conclusion: This systematic review highlights the need to diversify strategies that are used to improve implementation
for cervical cancer prevention programs. While education is important, implementation science literature reveals that
education is not as effective in generating change. There is a need for additional organizational support to further
incentivize and sustain improvements in implementation.
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Background
Cervical cancer is a high-burden global health issue, with
an estimated 528,000 new cases and 266,000 deaths in
2012 for women across the world [1]. Most of the global
burden (85%) lies in less developed countries, with re-
gions in sub-Saharan Africa (SSA) having the largest
age-standardized incidence and mortality rates [1].
Developed countries, such as the USA, have achieved
significant decreases in cervical cancer burden since the
introduction of organized Pap smear programs in the
1960s [2, 3]. However, many countries in SSA have been
unable to attain such reductions due to implementation
barriers and resource limitations [4–8]. In fact, cervical
cancer rates are expected to continue rising despite
efforts to implement national screening and treatment
programs [9]. Cervical cancer remains the most
commonly diagnosed cancer and leading cause of cancer-
related death in African women south of the Sahara [1].
Untangling the causes for high cervical cancer burden

in SSA is difficult due to a complex interplay of many
biological, organizational, economic, and sociocultural
factors. For example, HIV has been correlated with an
increased risk for developing cervical cancer [10]. HIV
infection causes the body to become immunocomprom-
ised and more susceptible to contracting HPV, which is
a significant precursor to cervical cancer [10]. SSA inci-
dentally carries a high HIV/AIDS burden, accounting for
71% of the global population living with HIV [11].
Furthermore, young women bear a disproportionate
HIV burden compared to their male peers [11]. Other
contributory factors include the aging and growth of the
population, limited access to medical facilities, poor nu-
trition, severity of disease at presentation, and insuffi-
cient facilities for treatment [12–15]. While these factors
contribute to the rise in cervical cancer for this region,
this paper focuses on the need for improved implemen-
tation of existing prevention programs and the promise
that increased access to preventive services has on
decreasing burden.
Prevention is key. With adequate resources, precancer-

ous cervical lesions are easily prevented and treatable
[16, 17]. The incubation period between HPV infections
developing into cervical cancer is 10 to 20 years, which
allows ample opportunities to screen, track, and treat
across the disease progression [18]. In addition, numer-
ous technologies have been developed to detect and
treat precancerous lesions including Pap smear, colpos-
copy, visual inspection with acetic acid or Lugol’s iodine
(VIA/VILI), HPV DNA testing, cone biopsy, cryother-
apy, and loop electrosurgical incision procedure (LEEP)
[2, 19]. Although these tools have been proven safe and
effective [20], there are still significant challenges in
implementing them into comprehensive national screen-
ing and treatment programs.

For decades, developed countries have used cytology-
based programs with Pap smear as the standard screening
protocol [2, 3, 8]. However, these programs require lab
infrastructure that is not readily available in many SSA
countries and is often prohibitively expensive to sustain
on a large scale [21]. Alternative screening methods have
been developed with the hope of being more sustainable
in resource-limited settings [8]. Visual inspection with
acetic acid and Lugol’s iodine (VIA/VILI) are visual tests
that are used to identify precancerous lesions with the
naked eye. VIA and VILI are advantageous because they
can be performed by non-physician providers (addressing
provider shortages) and provide immediate results
(reducing loss to follow-up) [22–24]. VIA and VILI have
similar sensitivity when compared to Pap smear and can
provide screening at a much lower cost and with fewer
staff needed [20, 24, 25]. However, these visual tests are
less specific and can lead to overtreatment [20, 24]. HPV
DNA testing is another alternative screening method that
is used to identify high risk, carcinogenic HPV (typically
types 16 and 18). The test can be performed at home with
self-sampling kits and has been acceptable for many
surveyed women [26–31]. It can also be used as a prelim-
inary triage to save time and resources on women that
screen HPV negative and do not require follow-up testing
[32, 33]. HPV DNA testing does not require the same level
of lab infrastructure as Pap smear, but it involves lab pro-
cessing nonetheless and wait times to receive results [8].
Despite development of alternatives to Pap smear, a

significant research-to-practice gap still exists. Lack of
trained providers, overburdened health facilities, insuffi-
cient supplies, inadequate lab infrastructure, loss to treat-
ment follow-up, high costs, and cultural beliefs are some
of the implementation barriers experienced in SSA [4–8].
In addition to seeking alternative screening methods, SSA
countries can further improve their prevention efforts by
developing and employing implementation strategies to
overcome these barriers. An implementation strategy is
defined as “a systematic intervention process to adopt and
integrate evidence-based health innovations into usual
care” [34]. The purpose of this systematic review is to
uncover the breadth and diversity of implementation strat-
egies used to improve the uptake and sustainability of
cervical cancer prevention programs in SSA. Through
highlighting different strategies, we aim to assist re-
searchers, practitioners, managers, and policy makers in
scaling up and evaluating new and existing programs.

Methods
Search strategy
Figure 1 outlines the search strategy, which has been re-
ported according to Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [35, 36]. A reviewer (LJ) independently searched
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PubMed, Ovid/MEDLINE, Scopus, and Web of Science
databases with the following approximate search terms:
(cervical cancer OR HPV) AND (prevention OR screening
OR program OR implementation OR scale-up OR Pap
smear OR VIA OR VILI OR see-and-treat OR HPV
vaccine OR HPV DNA test OR self-sampling OR colpos-
copy OR cryotherapy OR LEEP) AND (sub-Saharan Africa
OR country-specific terms for each SSA country). Search
strategies with specific terminology for each database are
included as Additional file 1.

Eligibility criteria
Inclusion and exclusion criteria were developed to identify
original research that empirically evaluated or tested
implementation strategies to improve cervical cancer pre-
vention in SSA. Articles were eligible for inclusion if writ-
ten in English, peer reviewed, and published between 1996
and 2017. Non-empirical studies (reviews, commentaries,
editorials, etc.) and studies that did not explicitly assess
implementation strategies (knowledge, attitudes, and
beliefs; incidence and prevalence; safety and efficacy; cost
effectiveness and modeling) were excluded from the review.

Study selection
The initial database search yielded 4575 results. Two re-
viewers (CJ, LJ) conducted the study selection process.

Titles and abstracts of the identified articles were
screened to exclude duplicates (n = 2465) and studies
not relevant to the topic (n = 1264). The remaining
articles (n = 846) were reviewed in full text. Fifty-three
studies met the eligibility criteria and an additional 793
articles were excluded.

Data extraction
The 53 articles that fit the inclusion criteria were
extracted for the following implementation-related
content: title, author, publication year, purpose, country,
study design, prevention tools, implementation strat-
egies, implementation outcomes, and results. The
primary reviewer (LJ) and two additional reviewers (AA,
CJ) completed data extraction for a sample of initial
articles (n = 11, 20%) to ensure accuracy. Inconsistencies
were resolved through consensus before the primary
reviewer proceeded with the remaining articles. Results
were summarized in frequency tables.
Two seminal articles from implementation science,

Proctor et al. [37] and Powell et al. [34], were used to define
and categorize implementation outcomes and strategies,
respectively. Based on the Conceptual Model of Implemen-
tation Research [38], Proctor et al. developed a taxonomy
of implementation outcomes that are conceptually distinct
from service system outcomes and clinical treatment

Fig. 1 Search strategy. The following search strategy is reported according to PRISMA guidelines
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outcomes. Implementation outcomes were defined as “the
effects of deliberate and purposive actions to implement
new treatments, practices, and services.” Using an iterative
process of reading and discussing relevant literature in
behavioral and health science, the working group of imple-
mentation researchers defined eight implementation out-
comes: acceptability, adoption, appropriateness, costs,
feasibility, fidelity, penetration, and sustainability. Powell et
al. used the Consolidated Framework for Implementation
Research [39] to compile a list of implementation strat-
egies, or “systematic intervention processes to adopt and
integrate evidence-based health innovations into usual
care.” A working group of researchers and clinicians from
health and mental services used narrative review to develop
six categories: educate, restructure, quality, finance, plan,
and attend to policy context. A complete list of categories
and their definitions for implementation outcomes and
strategies can be found in Table 1.

Quality screening
Quality assessment tools from the National Heart, Lung,
and Blood Institute (NHLBI) were used to assess each study
for internal validity [40]. There are separate NHLBI Quality
Assessment Tools for each study type (controlled trials, pre-
posttest, and cross-sectional). Each tool includes specific
questions to assess bias, confounding, power, and strength
of association between intervention and outcomes. The
answer to each question can be “yes,” “no,” “cannot deter-
mine,” “not reported,” or “not applicable.” Instead of using a
numeric scoring system, the rater is asked to consider po-
tential risk for bias in the study design whenever a “no” is se-
lected. Overall quality ratings are scored as “good” (low risk
of bias, valid results), “fair” (some risk of bias, does not in-
validate results), or “poor” (significant risk for bias, may in-
validate results). One reviewer (LJ) independently screened
all studies, and two additional reviewers (AA, CJ) screened a
20% sample (n = 11) to double check for accuracy.

Table 1 Implementation outcomes and strategies

Implementation outcome Definitiona

Acceptability Perception among implementation stakeholders that a given treatment, service, practice, or innovation is agreeable,
palatable, or satisfactory

Adoption Intention, initial decision, or action to try or employ an innovation or evidence-based practice

Appropriateness Perceived fit, relevance, or compatibility of the innovation or evidence based practice setting, provider, or consumer;
and/or perceived fit of innovation to address a particular issue

Penetration Integration of a practice within a service setting and its subsystems; number of eligible persons who use a service,
divided by the total number of persons eligible for the service; number of providers who deliver a given service or
treatment, divided by the total number of providers trained in or expected to deliver the service

Feasibility Extent to which a new treatment, or an innovation, can be successfully used or carried out within a given agency
or setting

Fidelity Degree to which an intervention was implemented as it was prescribed in the original protocol or as it was intended by
the program developers

Sustainability Extent to which a newly implemented treatment is maintained or institutionalized within a service setting’s ongoing,
stable operations

Implementation cost Cost impact of an implementation effort

Implementation strategy Definitiona

Plan
• Gather information
• Build buy-in
• Initiate leadership
• Develop relationships

Help stakeholders gather data, select strategies, build buy-in, initiate leadership, and develop the relationships necessary
for successful implementation

Educate
• Develop materials
• Inform and influence
stakeholders

Inform a range of stakeholders about the innovation and/or implementation effort

Finance
• Modify incentives
• Facilitate financial
support

Incentivize the use of clinical innovations and provide resources for training and ongoing support.

Restructure Facilitate implementation by altering staffing, professional roles, physical structures, equipment, and data systems

Quality management Put data systems and support networks in place to continually evaluate and enhance quality of care, and ensure
that clinical innovations are delivered with fidelity

Attend to policy context Encourage the promotion of clinical innovations through accrediting bodies, licensing boards, and legal system
aDefinitions for implementation outcomes and strategies have been cited in Proctor et al. [37] and Powell et al. [34], respectively
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Results
Of the initial 4575 articles (2110 after duplicates re-
moved), 53 met inclusion criteria and were included in
the following synthesis of results. Study characteristics are
summarized in Table 2. The table of evidence is included
as Table 3. Most studies were published within the last
7 years. Studies were well represented in all regions of
sub-Saharan Africa with 16 of the total studies (30.2%)
conducted in Southern Africa, 16 (30.2%) in Western, 14
(26.4%) in Eastern, and 7 (13.2%) in Middle.

Study design
The majority of studies included in the review are cross-
sectional (n = 34, 64.2%). Ten of the cross-sectional
studies similarly evaluated the impact of changing
service providers on how well the screening test is per-
formed. Using specificity and sensitivity rates, some
studies compared VIA assessments between nurses and
an expert physician [22, 24, 25, 41] while others com-
pared self- vs. physician-collected samples for HPV
DNA testing [27, 28, 30, 31, 42, 43]. Sixteen studies ex-
amined if screening coverage increases when changing
service sites [44–49], combining screening with an
already established program (i.e., HIV/STI screening)
[50–57], or providing financial incentives [58, 59]. Four
studies evaluated the effect of educational interventions
on knowledge, attitudes, and screening behaviors for
patients [60] and providers [61–63]. Three studies exam-
ined if reminder systems can help to decrease lost to
follow-up rates through community health workers [64,
65] or phone-based tracking [23]. One study, Michelow
et al. [66], used rapid review of reportedly negative cer-
vical smears as an internal quality assurance modality.
Ten studies (18.9%) were conducted with a pre-

posttest design. All of the pre-post studies evaluated the
effectiveness of educational interventions in improving
awareness and screening behaviors for patients [67–74]
or knowledge and skills retention for providers [75, 76].
Only three studies included a control group [67, 69, 70].
There are eight randomized control trials (15.1%). Six

trials tested strategies to increase screening uptake
through educational interventions [26, 77–79], finan-
cial incentivizes [80], or changing service sites [81].
Two trials compared HPV DNA self-sampling to the
current standard of physician collection via speculum
exam [29, 82].
Only one study is a non-randomized control trial

(1.9%). Mutyaba et al. [83] evaluated if male partner
involvement is effective in reducing loss to follow-up
after a positive VIA screening test.

Prevention tools
Primary prevention with HPV vaccine was included in 9
studies (17.0%). VIA was the most frequently used

secondary screening method (n = 19, 35.8%). Less com-
monly, secondary screening was completed with HPV
DNA/mRNA testing (n = 15, 28.3%), Pap smear (n = 13,
24.5%), VILI (n = 9, 17.0%), colposcopy (n = 7, 13.2%), bi-
opsy (n = 5, 9.4%), and unspecified screening (n = 5, 9.4%).
Digital imaging to supplement visual screening methods
(VIA/VILI) was used in 9 studies (17.0%). If follow-up
treatment of precancerous lesions was conducted, it was
either performed with LEEP (n = 5, 9.4%) or cryotherapy
(n = 5, 9.4%).

Implementation strategies
Researchers used educate (n = 38, 71.7%), restructure
(n = 26, 49.1%), and quality (n = 13, 24.5%) strategies most
frequently in their studies. For patients and their families,
education strategies aimed to increase cervical cancer
awareness and the importance of prevention. For
providers, education strategies were used to improve
knowledge and skills retention in conducting screening
and treatment services such as VIA, cryotherapy, and
LEEP. Example educate strategies include community out-
reach, individual patient teaching and counseling, provider
training, mass media campaigns, and development of
educational materials. Restructure strategies were used to
facilitate implementation by changing service sites (estab-
lished vs. mobile clinic for Pap smear), changing delivery
models (age- vs. class-based for HPV vaccine), or changing
providers (nurse vs. physician for VIA, patient vs. phys-
ician for HPV DNA test). Several studies also used the
restructure strategy to combine cervical cancer prevention
with other services (i.e., HIV/STI testing, marriage coun-
seling, family planning) to improve the financial and infra-
structural support provided through already established
programs. The quality strategies included in these studies
were ongoing consultation, patient reminder systems, and
audit-feedback mechanisms. Five studies (9.4%) included a
finance strategy to incentivize patients to uptake screening
services. Only one study (1.9%) utilized the plan strategy.
Kapambwe et al. [60] spent time developing trust with
alangizi (traditional marriage counselors) to encourage
them to integrate cervical cancer screening messaging into
their counseling sessions with women. There were no
policy strategies (0%) in the included studies.

Implementation outcomes
The most studied implementation outcomes were pene-
tration (n = 33, 62.3%), acceptability (n = 15, 28.3%), and
fidelity (n = 14, 26.4%). Penetration was often measured
as vaccine or screening coverage, which is calculated by
dividing the number of women who participated by the
total eligible or targeted population. Additional measures
of penetration included rates of loss to follow-up for
cryotherapy or LEEP treatment and three-dose adher-
ence for HPV vaccination. Acceptability was most
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commonly measured by surveying patients to determine
reasons why they accepted or refused participation.
Among providers, acceptability was measured as
comfort with performing newly learned skills and re-
ported satisfaction with training and program implemen-
tation. Fidelity was measured in studies that compared
either nurses’ VIA assessments or self-collected HPV
DNA samples to that of expert physicians. These com-
parisons indicated whether patients and nurses could
perform these tests with reasonable reliability and help
to address physician shortages by alternatively imple-
menting the screenings.
Other less frequently studied outcomes included feasi-

bility (n = 8, 15.1%), adoption (n = 6, 11.3%), sustainabil-
ity (n = 2, 3.8%), and cost (n = 1, 1.9%). To measure
feasibility, many researchers determined providers’ per-
ceived barriers and facilitators to implementation. Other
studies quantified circumstances that impeded successful
operation of the program such as rates of equipment
malfunction, poor picture quality for digital images,
invalid lab results, and expired vaccines. Adoption was
measured as the willingness or intent of patients to
participate in screening or HPV vaccination. Only two
studies included measures of sustainability. Moon et al.
[54] quantified sustainability by the number of providers
that were still performing VIA 1 year after initial

Table 2 Study characteristics

Number of
studies (n)

Percentage of
total studies (%)

Sub-Saharan region

South 16 30.2

West 16 30.2

East 14 26.4

Middle 7 13.2

Country

South Africa 14 26.4

Nigeria 10 18.9

Cameroon 7 13.2

Kenya 5 9.4

Uganda 4 7.5

Ghana 3 5.7

Botswana 2 3.8

Tanzania 1 1.9

Cote d’Ivoire 1 1.9

Zambia 1 1.9

Gambia 1 1.9

Mozambique 1 1.9

Malawi 1 1.9

Madagascar 1 1.9

Mali 1 1.9

Publication date

1996–2000 1 1.9

2001–2005 2 3.8

2006–2010 8 15.1

2011–2017 42 79.2

Study design

Cross-sectional 34 64.2

Pre-post test 10 18.9

Randomized control trial 8 15.1

Nonrandomized control trial 1 1.9

Prevention tool

VIA 19 35.8

HPV DNA or RNA test 15 28.3

Pap smear 13 24.5

HPV vaccine 9 17.0

Digital imaging 9 17.0

VILI 9 17.0

Colposcopy 7 13.2

Cryotherapy 5 9.4

LEEP 5 9.4

Biopsy 5 9.4

Unspecified screening 5 9.4

Table 2 Study characteristics (Continued)

Number of
studies (n)

Percentage of
total studies (%)

Implementation strategy

Educate 38 71.7

Restructure 26 49.1

Quality 13 24.5

Finance 5 9.4

Plan 1 1.9

Attend to policy context 0 0.0

Implementation outcome

Penetration 33 62.3

Acceptability 15 28.3

Fidelity 14 26.4

Feasibility 8 15.1

Adoption 6 11.3

Sustainability 2 3.8

Cost 1 1.9

Appropriateness 0 0.0

Quality assessment

Poor 20 37.7

Fair 22 41.5

Good 11 20.8
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training. Levine et al. [75] determined VIA skill and
knowledge retention with a 6-month follow-up assess-
ment. One study, Goldhaber-Fiebert et al. [65], mea-
sured costs associated with cervical cancer screening,
i.e., community health worker home visits.
There were no studies that measured appropriateness (0).

Quality assessment
Few studies (n = 11, 20.8%) were determined to be of
“good” quality using the NHLBI Quality Assessment
Tools. The remaining studies were “fair” (n = 22, 41.5%)
or “poor” (n = 20, 37.7%). Overall, many studies did not
sufficiently describe their methodology, which made it
difficult to make determinations for items on the NHLBI
tools. Items were often marked as “not specified” or
“cannot be determined.” A common weakness specific-
ally for controlled intervention studies was a lack of ad-
equate randomization. Some randomized control trials
(RCTs) used a preset plan for allocating patients to inter-
vention or control groups (i.e., even vs. odd ID numbers)
instead of using computer-generated lists. Other RCTs
did not provide any description for how participants
were allocated. Adequate randomization is important as
it provides confidence that results are attributable to the
intervention rather than a difference in groups at base-
line. For pre-posttests, only 3 of the 10 studies included
a control group [67, 69, 70]. Without a control group for
comparison, there is less confidence that an improve-
ment between pre- and post-assessments is due to the
intervention rather than mere chance. The cross-
sectional studies were mainly descriptive. Limited cross-
sectional studies used statistical analyses to determine
associations between intervention and outcomes.
Confounders were rarely measured and included in the
analyses. Outcome measures frequently lacked validity
and reliability.

Discussion
The challenges of establishing and sustaining cervical
cancer prevention programs in SSA have been identified
in several recent reviews [4–7]. However, the authors
have found no review to date that addresses implemen-
tation strategies to overcome these identified barriers.
Safe and effective prevention tools exist but are not
reaching the women that need these services most. This
review is an attempt to enter cervical cancer prevention
into the implementation science conversation to propel
the state of the science forward. Finocchario-Kessler et
al. [84] conducted a systematic review of the literature
between 2004 and 2014 to characterize the cervical can-
cer research in SSA according to four public health
categories (primary prevention, secondary prevention,
tertiary prevention, and quality of life). They determined
that most studies focused on secondary prevention and

concluded that there is a need for “implementation
science research to inform feasible and sustainable
strategies to maximize the number of women reached
with services” [84].
Implementation science is an emerging field that aims

to bridge research and practice in order to ultimately
achieve desired patient and population health outcomes
[85]. Historically, a significant amount of efficacy and
effectiveness research conducted in controlled settings
has not translated into “real-world” impact. The trad-
itional, passive methods of dissemination (i.e., journal
publishing) have not proven effective. Estimates show
that it takes an average of 17 years for 14% of original
research to effect practice [86]. Implementation science
seeks to address this “quality chasm” by explicitly study-
ing the processes of implementing evidence-based pro-
grams in clinical and public health settings [87].
Implementation strategies are instrumental in bridging
the gap and improving the speed and rigor of research
translation. The results from this review have provided
insight into how study design, strategies, and outcomes
have been used to study implementation of cervical
cancer prevention in SSA. Since sub-Saharan Africa
faces some of the highest cervical cancer rates world-
wide, it is important to evaluate what has been done so
far to address these challenges and contemplate how
these efforts can be improved through use of implemen-
tation strategies.

Study design
While randomized control trials are the “gold standard”
in efficacy and effectiveness research, these study designs
are difficult to feasibly conduct in implementation
research due to the use of multi-level, multi-strategy
interventions [85]. It is more difficult to conduct ran-
dom assignment when the level of analysis is at the
organization, community, and/or country level rather
than the individual level. It is also difficult to produce
large enough sample sizes to create adequate statistical
power. For these reasons, Brownson et al. [85] conclude
in Dissemination and Implementation Research in
Health, one of the seminal works to progress the field of
implementation science, that quasi-experimental designs
without randomization are reasonable for implementa-
tion research. However, they argue that rigorous quasi-
experimental design is essential to achieving quality data
that has practical use. While quasi-experimental studies
may be more feasible to conduct, these designs do not
produce the same level of confidence in causation as
randomized control trials and make it more difficult to
compare effectiveness between different studies.
In the absence of randomization, researchers can in-

corporate control groups, confounders, and statistical
comparison of baseline group characteristics to greatly
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r
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st
s

A
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w
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gn

es
s

to
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y
fo
r
Pa
p
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ea
r

37
8
(9
4.
5%

)
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sp
on

de
nt
s
w
er
e

w
ill
in
g
to

pa
y
fo
r
Pa
p
sm

ea
r,

irr
es
pe

ct
iv
e
of

th
e
co
st
.W

ill
in
gn

es
s

to
pa
y
sh
ow

ed
no

tr
en

d
ac
ro
ss

ag
e

gr
ou

ps
(p

=
.1
48
),
m
ar
ita
ls
ta
tu
s

gr
ou

ps
(p

=
.8
90
),
ed

uc
at
io
na
ls
ta
tu
s

gr
ou

ps
(p

=
.3
37
),
an
d
pa
rit
y
gr
ou

ps
(p
=
..
61
1)
.
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ir
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be

r
20
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[4
1]
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et
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e
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er

a
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e
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ra
m
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lc
er
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ap
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im
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e
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an
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of
VI
A
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al
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pi
th
el
ia
ln

eo
pl
as
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gr
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e
2
or

w
or
se

(C
IN

2+
)
in

H
IV
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fe
ct
ed

w
om

en

So
ut
h
A
fri
ca

VI
A
,d
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ita
l

im
ag
in
g

Ed
uc
at
e:
2-
w
ee
k
VI
A
tr
ai
ni
ng

Q
ua
lit
y:
au
di
t
an
d
fe
ed
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ck

of
VI
A
ce
rv
ic
al
im

ag
es

by
ex
pe

rt
gy
ne
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lo
gi
st
in

w
ee
kl
y
Q
A

m
ee
tin
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de

lit
y:
se
ns
iti
vi
ty

an
d

sp
ec
ifi
ci
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of
VI
A

co
m
pa
re
d
be
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ee
n

nu
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es
’v
is
ua
la
ss
es
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en
t

an
d
ph

ys
ic
ia
n
di
gi
ta
l

im
ag
e
as
se
ss
m
en

t

Th
er
e
w
as

su
bs
ta
nt
ia
la
gr
ee
m
en

t
be

tw
ee
n
th
e
VI
A
re
al
-t
im

e
re
ad
in
gs

of
th
e
nu

rs
e
an
d
th
at

of
th
e
ph

ys
ic
ia
n

w
ith

di
gi
ta
lc
er
vi
co
gr
ap
hy

(k
st
at
is
tic

=
0.
69
).
Th
er
e
w
as

no
st
at
is
tic
al
di
ffe
re
nc
e

be
tw

ee
n
th
e
ab
ili
ty

of
nu

rs
es

to
de

te
ct

C
IN

2+
at

th
e
be

gi
nn

in
g
an
d
at

th
e

en
d
of

th
e
st
ud

y.

Po
or

G
ol
dh

ab
er
-F
ie
be

rt
20
09

[6
5]

D
et
er
m
in
e
th
e
re
la
tio

ns
hi
p
be
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ee
n

in
ve
st
m
en

t
in
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m
m
un

ity
he

al
th

w
or
ke
r

(C
H
W
)h

om
e
vi
si
ts
an
d
in
cr
ea
se
d
at
te
nd

an
ce

at
ce
rv
ic
al
ca
nc
er

sc
re
en

in
g
ap
po

in
tm

en
ts

So
ut
h
A
fri
ca

U
ns
pe

ci
fie
d

sc
re
en

in
g,

co
lp
os
co
py
,
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op

sy

Q
ua
lit
y:
pa
tie
nt

re
m
in
de

r
sy
st
em

w
ith

co
m
m
un

ity
he

al
th

w
or
ke
r

(C
H
W
)
ho

m
e
vi
si
ts
to

en
co
ur
ag
e

at
te
nd

an
ce

to
fo
llo
w
-u
p

ap
po

in
tm

en
ts

C
os
ts
:t
ot
al
C
H
W

pr
og

ra
m

co
st
,

av
er
ag
e
co
st
pe

r
w
om

en
sc
re
en

ed
Pe
ne

tr
at
io
n:

sc
re
en

in
g
co
ve
ra
ge

,
to
ta
lC

H
W

ho
m
e
vi
si
ts
co
m
pl
et
ed

,
pa
tie
nt

ad
he

re
nc
e
to

ap
po

in
tm

en
ts

A
dh

er
en

ce
in
cr
ea
se
d
fro

m
74

to
90
%
;

55
to

87
%
;4
8
to

77
%
;a
nd

56
to

80
%

fo
r
6-
,1
2-
,2
4-
,a
nd

36
-m

on
th

ap
po

in
tm

en
ts
.T
he

C
H
W

pr
og

ra
m

co
st

R1
94
,0
18

w
ith

15
76

ad
di
tio

na
la
pp

oi
nt
m
en

ts
at
te
nd

ed
.A

ve
ra
ge

pe
r-
w
om

an
co
st
s
in
cr
ea
se
d
by

R1
4–
R4
7.

G
oo

d

H
or
o
20
12

[2
3]

D
et
er
m
in
e
ef
fe
ct

of
a
ph
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e
ba
se
d

tr
ac
ki
ng
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st
em
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fo
llo
w
-u
p
ra
te
s

C
ot
e
d’
Iv
oi
re

VI
A
,V
IL
I,

co
lp
os
co
py
,

bi
op

sy

Ed
uc
at
e:
in
di
vi
du

al
co
un

se
lin
g,

gr
ou

p
pa
tie
nt

te
ac
hi
ng

,a
nd

ed
uc
at
io
na
l

pa
m
ph

le
ts

Q
ua
lit
y:
ph

on
e
ba
se
d
pa
tie
nt

re
m
in
de

r
sy
st
em

w
ith

m
ax
im

um
of

3
ca
lls

(o
ne

pe
r
w
ee
k)

A
cc
ep

ta
bi
lit
y:
pa
tie
nt

re
as
on

s
fo
r
lo
ss

to
fo
llo
w
-u
p

Pe
ne

tr
at
io
n:

co
lp
os
co
py

lo
ss

to
fo
llo
w
-u
p
ra
te
s

Th
e
us
e
of

a
ph

on
e-
ba
se
d

tr
ac
ki
ng

en
ab
le
d
a
si
gn

ifi
ca
nt

re
du

ct
io
n
of

w
om

en
no

t
at
te
nd

in
g
m
ed

ic
al
co
ns
ul
ta
tio

n
af
te
r
in
iti
al
po

si
tiv
e
sc
re
en

in
g
fro

m
36
.5

to
19
.8
%

(p
<
10
–4
).
Re
as
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s
fo
r
no

t
fo
llo
w
in
g
up
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ud

e
co
st
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an
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tio
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an
d
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b
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os
e

C
ou

nt
ry

Pr
og

ra
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d
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ra
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at
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at
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b
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ra
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g
fo
r
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ra
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pr
ot
oc
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A
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ep
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lit
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re
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s
fo
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in
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ov
id
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og
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im
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tr
at
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A
sc
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co
ve
ra
ge

,p
ro
vi
de

r
tr
ai
ni
ng

co
ve
ra
ge

Fe
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ng
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im
pl
em

en
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g
th
e
pr
og

ra
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H
ig
h
co
ve
ra
ge
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s
fo
r

de
cl
in
in
g
sc
re
en

in
g
in
cl
ud

ed
pa
rt
ne

r
su
pp

or
t,
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en

st
ru
at
io
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an
d
fe
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.2
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0%
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al
of
fic
er
s
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de
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en
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ni
ng

in
VI
A
an
d
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lp
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.
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e
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n
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al
le
ng
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er
e
re
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te
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el
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an
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an
d
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)
an
d
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d
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ba
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ie
rs
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or
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m
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e
20
13
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ev
al
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ad
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m
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se
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at
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at
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ad
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ru
ct
ur
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at
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ge
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un
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lin
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an
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in
te
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at
in
g

sc
re
en

in
g

A
m
aj
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of
th
e
tr
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ne

es
co
rr
ec
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ci
at
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ce
rv
ic
al

ca
nc
er

w
ith

H
PV

(3
5.
6%

)
an
d

m
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se
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ne
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(2
8.
9%
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or
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1]
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et
er
m
in
e
th
e
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al
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ng
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d
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se
s
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at
in
g
a
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sc
re
en

in
g
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ra
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e
H
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A
,V
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ta
l

im
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in
g,

co
lp
os
co
py
,
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sy
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er
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EP
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at
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m
m
un

ity
ou
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m
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st
ru
ct
ur
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d
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H
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ca
re

Q
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lit
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pa
tie
nt

re
m
in
de

r
sy
st
em

w
ith

ca
lls

an
d
te
xt

m
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sa
ge

s
fo
r
up

co
m
in
g

ap
po

in
tm

en
ts

Pe
ne

tr
at
io
n:

lo
ss

to
fo
llo
w
-u
p
ra
te
s

31
.5
%

lo
st
to

fo
llo
w
-u
p
(2
7.
9%

co
lp
os
co
py

to
bi
op

sy
,4
9.
3%
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op

sy
to

LE
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,5
9.
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os
co
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to
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o
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st
er
ec
to
m
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Po
or

La
ck

20
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[3
1]

C
om

pa
re

tw
o

se
lf-
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m
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te
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d
te
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qu
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r

de
te
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in
g
H
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w
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a
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n
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e
(c
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G
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a

H
PV

D
N
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se
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ad
m
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at
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.
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de

lit
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d
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ci
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m
pa
re
d
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an
d
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ia
n
co
lle
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ed

ce
rv
ic
al
sw

ab
s

Pe
ne

tr
at
io
n:

sc
re
en

in
g
co
ve
ra
ge

Se
lf-
ad
m
in
is
te
re
d
sw

ab
s
sh
ow

ed
a
se
ns
iti
vi
ty

of
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.9
%

an
d
ta
m
po

ns
sh
ow

ed
a
se
ns
iti
vi
ty

of
72
.4
%

co
m
pa
re
d
to

th
e
ce
rv
ic
al
cy
to
br
us
h
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e
go

ld
st
an
da
rd
.T
he

ac
ce
pt
ab
ili
ty

of
th
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e
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o
te
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s
w
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an
d
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.6
%
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tiv
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y.
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or

La
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er
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[4
4]

A
ss
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s
th
e
ef
fe
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s
of

sc
ho

ol
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.c
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se
d
de
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er
y
m
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s
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H
PV
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cc
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e
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ve
ra
ge
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7
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nt
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un
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ie
s

C
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er
oo

n
H
PV

va
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in
e

Re
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ru
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ur
e:
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an
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se
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e
si
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s
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H
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va
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in
at
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l,
cl
in
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,a
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m
ix
ed

m
od

el
s)

Pe
ne

tr
at
io
n:
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cc
in
e
co
ve
ra
ge

an
d
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he

re
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e

H
ig
h
co
ve
ra
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(8
8%
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e

(9
1%
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ss
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ra
m
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M
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m
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th
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ho
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d
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in
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w
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m
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t
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fe
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e.

Fa
ir
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M
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e
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5]

A
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es
s
th
e
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s
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d
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y
m
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el
s
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H
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in
e
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ra
ge
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ffe
re
nt

co
un

tr
ie
s

U
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nd

a
H
PV
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in
e

Ed
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at
e:
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m
m
un

ity
ou

tr
ea
ch

an
d

ed
uc
at
io
na
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ph

le
ts
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st
ru
ct
ur
e:
ch
an
ge

se
rv
ic
e
si
te
s
of

H
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va
cc
in
at
io
n
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ea
lth

ce
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er
,s
ch
oo
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an
d
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te
gr
at
ed

w
ith

ot
he

r
he

al
th

pr
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ra
m
)

A
cc
ep
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lit
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re
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s
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r
va
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in
e
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an
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or
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l

Pe
ne

tr
at
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H
PV

va
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in
at
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ge

H
ig
h
sc
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ra
ge

(8
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)
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t
lo
w

he
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th
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nt
er
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ve
ra
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r
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ce
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g
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e
H
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e
th
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pr
ot
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t
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ic
al
ca
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er
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i)
va
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e
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us
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w
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m
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te
n
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m
m
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ns
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at
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.g
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ol
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e.
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or
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er
m
in
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g
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d
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fri
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g
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ru
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re
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in
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at
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ra
ge
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ra
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at
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at
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at
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increase rigor of implementation study designs. In their
assessment of 66 Cochrane reviews on implementation
research, Brownson et al. [85] concluded that “many
publications in the literature are still merely descriptive
in nature or have weak designs without comparison or
control conditions to answer critical research questions.”
This systematic review has produced similar results. The
majority of studies are cross-sectional, descriptive
studies and assessed as “poor” or "fair" quality. This re-
view echoes the argument that there is a need for more
rigorous research designs that meet the needs of imple-
mentation science questions.

Implementation strategies
Evaluating effectiveness for the various implementation
strategies is difficult due to the descriptive nature of
most studies, overall poor quality in study designs, and
variation in outcomes measured. While educate strat-
egies were the most popular method leveraged in
attempt to improve implementation, implementation
science suggests that dissemination of information is not
the most effective method for creating sustainable
change [88]. Within this literature review, education has
also failed to produce intended outcomes. Many studies
employing educate strategies have shown improvements
in awareness. However, these strategies in isolation have
not always catalyzed better uptake, acceptability, and/or
confidence [61, 63, 64, 78]. If a significant difference was
observed, uptake still remained low [67, 77, 83]. These
results suggest a need to diversify implementation
strategies used to improve cervical cancer prevention in
this context. Restructure, finance, and attend to policy
context strategies can provide the organizational support
required to improve implementation and overcome
barriers particular to resource-limited settings.

Implementation outcomes
While there were implementation outcomes included in
these studies, the overwhelming majority were patient-
level outcomes, such as symptomatology, cancer rates,
cervical lesion typology, etc. For implementation studies,
it is crucial to measure implementation outcomes specif-
ically [37]. If the desired health outcomes are not
achieved after an evidence-based program is imple-
mented, the failure is typically attributed to the
evidence-based program without consideration of how
well the practice was or was not implemented in that
particular setting [86, 88]. If we do not measure imple-
mentation outcomes, there is no way to deduce what is
ultimately influencing the patient or population health
outcomes. Additionally, there is a need for continued ef-
fort in operationalizing and measuring implementation
outcomes. One of the eight outcomes (appropriateness)

was not measured in the review and should be consid-
ered for inclusion in future studies.

Limitations
A major limitation of this systematic review is the
overall quality of evidence. “Poor” and "fair" quality rat-
ings for the majority of studies make it difficult to make
conclusions about implementation strategies and their
effectiveness. Risk of bias in the study design and imple-
mentation greatly decreases confidence in the validity of
results. Another limitation is that only a sample of initial
articles, rather than the entire dataset, were abstracted
and quality assessed by a second reviewer. However, in-
consistencies were resolved through consensus before
the primary reviewer proceeded with the remaining
articles to ensure accuracy.

Conclusions
This systematic review elicits the need to diversify strat-
egies that are used to improve implementation for
cervical cancer prevention programs. While education is
important, implementation science literature reveals that
dissemination of information in isolation is not as effect-
ive in generating change [88]. There is a need for
additional organizational support to further incentivize
and sustain change [85, 89]. Implementation research is
difficult because interventions are multifaceted and
conducted at different levels of analysis [85]. Many stud-
ies in this review included patient level outcomes but
did not include implementation-specific outcomes to as-
sess the success of implementation strategies. This
review calls for an increased use of implementation sci-
ence frameworks to inform the design of studies that
aim to improve cervical cancer prevention in SSA. This
review also calls for increased use of common termin-
ology from implementation science for outcomes and
strategies. Implementation science can help to commu-
nicate results between researchers and increase rigor of
research design to better isolate impact of implementa-
tion strategies on intended outcomes.
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