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Abstract

Despite significant biomedical and policy advances, 199,000 infants and young children in sub-

Saharan Africa became infected with HIV in 2013, indicating challenges to implementation of 

these advances. To understand the nature of these challenges, we sought to (1) characterize the 

barriers and facilitators that health workers encountered delivering prevention of vertical 

transmission (PVT) services in sub-Saharan Africa and (2) evaluate the use of theory to guide PVT 

service delivery. The PubMed and CINAHL databases were searched using keywords barriers, 

facilitators, HIV, prevention of vertical transmission of HIV, health workers, and their synonyms to 

identify relevant studies. Barriers and facilitators were coded at ecological levels according to the 

Determinants of Performance framework. Factors in this framework were then classified as 

affecting motivation, opportunity, or ability, per the Motivation-Opportunity-Ability framework 

(MOA) in order to evaluate domains of health worker performance within each ecological level. 

We found that the most frequently reported challenges occurred within the health facility level and 

spanned all three MOA domains. Barriers reported in 30% or more of studies from most proximal 

to distal included those affecting health worker motivation (stress, burnout, depression), patient 

opportunity (stigma), work opportunity (poor referral systems), health facility opportunity 

(overburdened workload, lack of supplies), and health facility ability (inadequate PVT training, 

inconsistent breastfeeding messages). Facilitators were reported in lower frequencies than barriers 

and tended to be resolutions to challenges (e.g. quality supervision, consistent supplies) or 

responses to an intervention (e.g. record systems and infrastructure improvements). The majority 

of studies did not use theory to guide study design or implementation. Interventions addressing 

health workers’ multiple ecological levels of interactions, particularly the health facility, hold 
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promise for far-reaching impact as distal factors influence more proximal factors. Incorporating 

theory that considers factors beyond the health worker will strengthen endeavors to mitigate 

barriers to PVT service delivery.
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Introduction

Nearly 35 million people are infected with HIV/AIDS globally, of which 71% live in sub-

Saharan Africa (SSA) (UNAIDS, 2014). There, the collective routes of vertical transmission 

of HIV in utero, during delivery, or during breastfeeding remain a prevalent mode of HIV 

transmission (UNAIDS, 2014). Biomedical and policy advances have reduced vertical 

transmission rates to as low as 1–2% in efficacy studies and under 5% in “real-world” 

conditions (Chasela et al., 2010; Chi, Stringer, & Moodley, 2013; WHO, 2013). Despite 

these advances, 199,000 infants and young children in SSA were infected with HIV via 

vertical transmission in 2013 (UNAIDS, 2014). If the biomedical and policy innovations to 

prevent vertical transmission of HIV (PVT) were appropriately implemented, incidence 

would be lower.

There are significant barriers to PVT on both the provider and beneficiary sides. Three 

recent reviews have revealed that significant barriers to women’s uptake of PVT services 

span their many “ecological” levels of interactions (Gourlay, Birdthistle, Mburu, Iorpenda, 

& Wringe, 2013; hIarlaithe, Grede, de Pee, & Bloem, 2014; Tuthill, McGrath, & Young, 

2013). However, less attention has been paid to the barriers and facilitators that health 

workers encounter in delivering PVT services. Yet health workers have been at the center of 

one of the major solutions to rapidly scale-up PVT services: “task shifting,” or the transfer 

of specific tasks to less specialized health workers (World Health Organization, 2008). In 

addition to increasing health system capacity, including the number of community health 

workers (CHWs), task shifting has created challenges in the health system including how to 

ensure adequate training, supervision, remuneration, and recognition (Callaghan, Ford, & 

Schneider, 2010; Mwai et al., 2013). Strikingly, systematic investigation of health workers’ 

experiences delivering PVT care is lacking.

Furthermore, the use of theoretical frameworks in PVT service delivery has yet to be 

assessed despite the continued development of health worker-focused theory. Health worker 

performance literature has progressed from its basis in individual motivational and cognitive 

theories (Locke & Latham, 2002; Ryan & Deci, 2000) to interpersonal and organizational 

constructs (Dickin, Dollahite, & Habicht, 2011; Okello & Gilson, 2015). Multi-level 

frameworks characterizing the complex factors necessary to target facility- and community-

based health worker motivation and performance in low- and middle-income countries are 

increasingly common (Franco, Bennett, & Kanfer, 2002; Kok et al., 2014; Naimoli, Frymus, 

Wuliji, Franco, & Newsome, 2014). However, the degree to which these frameworks are 

engaged in the research on PVT service delivery is unclear.
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Therefore, the objectives of this literature review were (1) to characterize the barriers and 

facilitators that health workers encounter in delivering PVT services in SSA and (2) to 

evaluate the use of theory to guide the design, implementation, and analysis of studies under 

review.

Methods

Search strategy

The keywords barriers, facilitators, HIV, prevention of vertical transmission of HIV, types of 

health workers, and their synonyms were searched in the PubMed and CINAHL databases 

(Supplemental Table 1). The search was limited to studies conducted in SSA and published 

in English before November 12, 2014. References were imported into Refworks to resolve 

duplicates and evaluate titles and abstracts.

We initially identified 192 references and reduced this to 26 through the review process 

(Figure 1). Bibliographic features on Web of Science were used to identify additional 

articles which cited those 26 references. These articles were then reviewed for relevance, 

yielding an additional 22 articles.

Data extraction and organization

Two co-authors independently extracted study characteristics, overall study findings, 

barriers, and facilitators. Differences were resolved through discussion. In cases of unclear 

study characteristics, the corresponding author was contacted up to two times and the senior 

author once via email for clarification.

Studies were subdivided by those conducted prior to 2007 and 2007 and later, when the 

2006 World Health Organization recommendations for mother-infant dyad treatment and 

prophylaxis (WHO, 2006) and IYCF practices (WHO, 2007) began to be implemented.

Synthesis of results—Two complimentary frameworks were integrated to guide this 

synthesis (Figure 2). The first was the Determinants of Performance research agenda which 

is embedded within an ecological framework (Rowe, de Savigny, Lanata, & Victora, 2005). 

The second is the Motivation-Opportunity-Ability framework (MOA), which posits that each 

of its three domains is necessary for optimal worker performance (Boudreau, Hopp, 

McClain, & Thomas, 2002; Siemsen, Roth, & Balasubramanian, 2008).

Determinants of Performance was used as the organizing framework because it places the 

health worker at the center and moves outwards for a total of six ecological “levels”. The 

health worker level focuses on individual factors (e.g. motivation, knowledge, skills). The 

patient level includes characteristics pertinent at point of care (e.g. patients’ severity of 

illness, demands for inappropriate treatments). The work level encompasses factors directly 

related to the worker’s mandate (e.g. complexity of clinical guidelines), while the health 

facility environment includes determinants of work environment such as caseload, 

availability of supplies, and supervision. The administrative environment consists of health 

system aspects beyond the health facility (e.g. support for supervisors, decentralization). 
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Finally the political and economic environment specifies the educational infrastructure, 

which we modified to include health worker retention and political commitment.

The MOA was applied to describe health worker performance within each ecological level 

(Blumberg & Pringle, 1982). Motivation is the health worker’s desire and willingness to act 

and thus predominantly fits within the health worker level. Ability is the capability to 

execute the action, and its domain overlaps with health worker and some health facility 

factors. Finally, the opportunity domain consists of the the contextual factors that facilitate 

the action, and thus encompasses all levels beyond the individual.

Barriers and facilitators to delivery of PVT care were coded and organized according to the 

Determinants of Performance framework, to which iterative modifications were made in 

response to the presence of specific factors. Articles were then reviewed a second time with 

the modified framework to identify initially overlooked cases. Following this, factors were 

classified by MOA domains and ordered by percent of studies reporting that factor. A cutoff 

of 30% was used to describe “frequently reported” barriers or facilitators. We selected this 

rather low cutoff as appropriate to convey those barriers and facilitators that were most 

prominent, as not all studies evaluated all barriers and facilitators. (Actual frequencies can 

be seen in Tables 2 and 3.)

Results

Study characteristics

Of the 47 eligible studies, 20 were conducted prior to 2007 and 27 were conducted in 2007 

and later (Table 1). Studies took place in 16 different countries, with South Africa (n=16) the 

most frequently represented country and southern (n=31) and eastern (n=15) Africa the most 

represented regions. Studies were most frequently conducted in both urban and rural settings 

(n=20), followed by solely rural (n=14), urban (n=12), and unclear (n=1) settings. The 

majority of studies were conducted within the public health system (n=26), followed by both 

public and private (n=8), community-based (n=3), private only (n=2), and unclear (n=8). 

Eight studies included community-based health workers such as CHWs or traditional birth 

attendants (TBAs).

Use of theory

The vast majority of authors did not substantively report using non-methodological theory to 

guide the design, implementation, or analysis of their study. Exceptions included the 

expanded health systems approach [Study #24, Table 1], a self-developed framework [#36], 

and Foucault’s theory of governmentality [#45]. Nine of the 36 studies that collected 

qualitative data reported using analytic theories to guide qualitative analysis 

[#7,9,10,14,15,37,40,44,45].

Barriers to delivery of PVT services

Motivation—At the health worker level, intrinsic motivation was frequently challenged by 

stress, burnout, and depression [#1,4,5,8–12,14,21,30,34,35,37,39,40,45,47], as well as the 

emotional burden that accompanied caring for patients living with HIV 
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[#1,4,8,10,14,15,21,34,37,40,45,47] (Table 2). For example, health workers interviewed in 

Uganda reported high stress from repeatedly counseling young pregnant women following 

an HIV-positive diagnoses [#14]. Barriers to extrinsic sources of motivation (e.g. 

dissatisfaction with remuneration [#5,9,10,21,22,34,44], late payment [#40], lack of 

recognition [#9,12,33]) were reported in comparatively lower frequencies. At the 

administrative level, four of the 15 studies including lay and community-based workers 

found these cadres were not formally recognized [#12,16,33,44].

Opportunity—Health workers feeling chronically overburdened was the most frequently 

reported challenge overall and occurred at the health facility level [#1,4–7,9–

11,14,15,19,20–23,25,26,29–31,34–40,42,43,45–47]. For example, providing PVT services 

within antenatal care (ANC) increased workload, often without a commensurate increase in 

staffing [#34], resulting in counselors feeling rushed by long lines and inability to take 

breaks [#14]. In early roll-out of PVT services, counseling was often provided by nurses 

moonlighting as counselors, contributing to their overburdened feeling [#4,10]. Other 

frequently reported health facility challenges included lack of supplies (e.g. PVT-specific 

medicines [#7,11,16,20,24–26,32,33,36,40], rapid HIV tests [#6,9,26,31,35,36,40,42]), and 

private spaces for PVT counseling and delivery [#5–7,9,14,15,24,25,31,32,35,37,38,47].

Challenges at the patient and work levels emerged as more problematic in studies conducted 

in 2007 onwards. Patients reportedly hid their HIV-infected status, e.g. removing identifying 

stickers from their health card [#6]. Other behaviors at point of care attributed in part to 

stigma included women’s refusal of HIV testing [#14,15,26], skipping counseling sessions 

[#1,12], and delivering with a TBA [#16,27,33,43,44], although these overlap with 

sociocultural factors. Poor referral systems resulting in patients lost to follow-up 

[#1,4,10,11,14,15,20,23,27–31,35–38,40,41,43,44,46], cumbersome record systems 

[#21,24,26,27,35,36,40], and confusion around clinical IYCF guidelines 

[#1,17,20,23,24,35,36,38,39,46] were work level factors reported more frequently in studies 

conducted 2007 onwards.

Administrative challenges were reported slightly more frequently in studies conducted 2007 

onwards but less frequently than other ecological levels overall. The most frequently 

reported barriers were the fragmentation of PVT services 

[#1,8,10,11,13,21,23,37,38,40,41,43,46], implications of which include the “de facto 

segregation” of HIV-infected women that could potentiate stigma [#21], missed 

opportunities for delivery of PVT services [#40] including IYCF counseling [#23] and 

family planning and condom usage [#36]. Lack of government funding 

[#11,14,15,33,37,39,43], poor planning for launch or scale-up of PVT services 

[#5,10,32,37,38,43], and discordant foreign donor agendas [#7,37,39,44] were reported in 

lower frequencies and without obvious time trends.

Ambiguity around work roles appeared to be unique to lay and community-based health 

workers in this review. For example, these cadres reported not feeling respected by clinical 

health workers [#12,44], and less than one-third of lay health workers had received a written 

job description in one study [#9]. TBAs were considered an asset to PVT when providing 

referrals [#20,33,36] but a barrier when conducting unsanctioned home births [#16,27]. 
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TBAs were found to be effective when training, supervision, and referral systems were in 

place [#20,27].

Ability—Ability challenges occurred at the health worker and health facility levels and 

tended to be less frequently reported in studies conducted in 2007 and later. The most 

frequently reported challenges occurred at the health facility and were PVT training 

identified as inadequate due to its incompatibility with training needs or irregular delivery 

[#3–5,7–10,12,14–18,21–25,29,32,33,35–37,43,44,47] followed by delivery of inconsistent 

IYCF messages [#1,2,4,6,7,9,10,14,15,17,18,20,21,23,25,28,35–37,40]. Poor supervision 

[#5,8,9,12,22,24,30,35–38,43,44], including lack of feedback on performance, was a health 

facility barrier that was reported slightly more frequently among later studies.

At the health worker level, low knowledge of HIV transmission paths [#2–4,9,14,17,18,36] 

and poor self-efficacy in diagnosing or counseling patients on HIV [#3,8,9,14] decreased in 

reported frequency in studies conducted 2007 and after.

Facilitators to delivery of PVT services

Facilitators were reported in lower frequencies than barriers and tended to be resolutions 

(Table 3). Health workers were frequently intrinsically motivated by effecting behavior 

change and saving lives [#1,4,7–9,12,15,25,45] and less frequently motivated by salary 

[#30,38], others valuing their work [#21], or professional opportunities [#30].

Facilitators to health workers’ ability to provide care included confidence regarding HIV 

transmission knowledge (health worker level [#34,36,37]) and appropriate training (health 

facility level [#5,13,15,22,38,45]). Opportunity facilitators at the work level included 

improvements to record systems [#5,8,24,26], and those at the health facility included 

consistent supplies [#13,24,36,45] and facility updates [#13,15,26] as well as quality 

supervision [#5,13,26,30]. Integration of PVT services [#15,23,38] and NGO’s technical 

[#2,15,21,23,44] and financial support [#14,21,45] were facilitators at the administrative 

level.

Lay and community-based health worker cadres were found to contribute to improved 

quality and quantity of PVT services [#6,8,9,21,33,38,44]. For example, lay health workers 

contributed to decreased drop-off of women in the beginning of the PVT cascade [#6], 

workload for skilled health workers, and HIV stigmatization in the community [#9]. CHWs 

facilitated PVT through conducting community HIV education [#6,8], leading support 

groups for HIV-infected women [#8,21,23], and recovering patients considered lost to 

follow-up [#21].

Discussion

This theoretically-driven synthesis of 47 studies evaluating PVT service delivery has made it 

clear that focusing predominantly on the individual-level factors of motivation, knowledge, 

and self-efficacy, while necessary, is not sufficient to improve delivery of PVT services. The 

more frequent reporting of barriers and facilitators to intrinsic motivation compared to 

extrinsic suggests the relative importance of intrinsic motivation to health workers in low-
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resource settings. Challenges to knowledge and self-efficacy were generally reported less 

frequently in 2007 and later, potentially reflecting the increased experience of workers in 

delivering PVT services, effectiveness of early ability-focused interventions, or changes in 

study objectives over time. Conversely, challenges in the patient, work, and administrative 

levels were reported slightly more frequently in studies conducted 2007 onwards.

Systematic inquiry is grounded in robust theory, which leads to advancement of knowledge 

and practice (Friedman, 2003). The absence of theoretical guidance in the majority of 

studies under review suggests a gap in the regular application of recognized theoretical 

perspectives in studies focusing on health workers in context of PVT.

The novel integration of the MOA with the Determinants of Performance framework 

identified the domains affecting performance within each ecological level of a health 

worker’s delivery of PVT services. The most frequently reported challenges coalesced in the 

health facility and spanned all three MOA domains. Seven barriers were reported in over 

30% of studies; one each at the health worker (motivation), patient (opportunity), and work 

level (opportunity), and four at the health facility (two opportunity, two ability).

The majority of challenges occurred within the opportunity domain. Although addressing 

these numerous and complex contextual challenges is difficult in the face of severe resource 

constraints, this strategy has potential to mitigate challenges in other domains. For example, 

motivation is a complex construct influenced by health workers’ own abilities as well as 

organizational, patient, community, and cultural contexts (Franco et al., 2002). Thus, an 

approach that incorporates the facility, administrative, and political-economic environments 

will impact motivation and ability as well.

Implementation science is one such approach that holds promise to close the gaps that result 

in infant and young child HIV infection. Implementation science systematically incorporates 

contextual factors across ecological levels into study design and evaluation (Sturke et al., 

2014). This has already provided insights into the need for increased focus on administrative 

factors of leadership, management, and funding (Edwards & Barker, 2014), and 

interventions using iterative, systems-view approaches have potential to reduce patient drop-

off along the PVT cascade (Sherr et al., 2014). Thus, we suggest incorporating 

implementation science principles into research on delivery of PVT services to more 

effectively identify and address opportunity challenges.

This review characterized serious bi-directional challenges at the point of care that are 

influenced by sociocultural trends. Respectful consideration of patients’ needs was lacking 

in one-fifth of studies [#1,8,10,16,21,27,31,40,47]. Documented in maternal healthcare 

generally (Silal, Penn-Kekana, Harris, Birch, & McIntyre, 2012), this is even more 

problematic considering the stigma, gender, and socioeconomic vulnerabilities associated 

with HIV (Ramjee & Daniels, 2013). Furthermore, two studies reported maternal 

compliance within the PVT cascade was portrayed as a means for preservation of her child’s 

health [#1,45], contrary to the known benefits of treating a woman for her own sake 

(Marazzi et al., 2011; UNAIDS, 2014).
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These factors may influence patients’ hiding of noncompliant behaviors, which could 

circumvent women’s opportunity to receive appropriate care. For example, fear and 

psychological distress following an HIV-positive diagnosis influenced women’s refusal of 

HIV testing [#10,14,15,41,46] and the hiding of HIV-infected status later in care [#1,27,33–

36,38,43–45,47]. Stigma alone has been shown to impact women’s drop-off at every step of 

the PVT cascade (Turan & Nyblade, 2013). Thus, we propose that practices to mitigate 

stigma and respectfully approach women should be incorporated into PVT delivery 

interventions.

Engaging community-based health workers in delivery of PVT was one such strategy found 

to be effective in this review. Early community health worker engagement increases 

enrollment of HIV-exposed and -infected infants and young children in care (Ahmed et al., 

2015) and positively influences exclusive breastfeeding and child growth (Tomlinson et al., 

2014). However, this review found lay and community-based health workers’ to have 

unclear status and roles, which can lead to health workers performing tasks outside their 

training or not living up to expectations. Thus, clear job descriptions, supportive supervisory 

structures, and formal recognition in the health system are necessary in order to capitalize on 

these benefits of community-based and lay health workers.

Lessons learned

This comprehensive literature review used two popular databases and generated a strong 

number of studies for inclusion. While this review has captured published reports likely 

reflective of non-peer-reviewed material, there is potential for missed information in 

organizational reports and documents.

The Determinants of Performance framework was proposed as a research agenda for 

interventions. Thus, it includes most but perhaps not all potential ecological levels (e.g. 

sociocultural factors).

Differences in study objectives and methodologies across our 47 articles may have limited 

the factors reported. For example, the low reported frequency of administrative and political-

economic factors may be reflective, in part, of study objectives focusing on more proximal 

factors. However, this does not mean those factors were not salient, rather perhaps they were 

not probed (Gourlay et al., 2013). Similar caution should be applied to interpretation of our 

findings across time groupings.

Finally, community-based health workers were under-represented in our review, which was 

surprising given their widespread involvement in the PVT cascade. This may reflect their 

more recent integration into health systems or a gap in research about their experiences. 

With current global focus on their potential, continued evaluation of community-based 

health workers is necessary.

Conclusions

To eliminate vertical transmission of HIV, interventions need to address the multiple 

ecological levels and contextual factors involved in delivery of PVT services. Individual 
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health worker level barriers may be decreasing. Thus, a focus shift to factors at the health 

facility and administrative environments holds promise for far-reaching impact, as does 

meaningful integration of community-based health workers into the health system. Both 

facility- and community-based health workers have a role to play in respectfully engaging 

and retaining women in PVT care and reducing surrounding stigma. Incorporation of 

implementation science principles into research on delivery of PVT services can illuminate 

structural opportunity challenges and pathways through which to address them. Research 

seeking to strengthen the delivery of PVT services should incorporate theory to address 

factors beyond the individual’s motivation and ability when assessing health workers’ 

barriers and facilitators.
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Fig. 1. 
Literature search strategy for barriers and facilitators to health workers’ delivery of 

prevention of vertical transmission of HIV (PVT) services
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Fig. 2. 
Integration of the Determinants of Performance and the Motivation-Opportunity-Ability 

frameworks
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