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Abstract 

Background  Implementation of the World Health Organization (WHO) recommended Advanced HIV Disease screen-
ing package, remains poor in most settings with limited resources. More than 50% of newly diagnosed-HIV clients are 
missed on screening as a result of implementation barriers. It is important to mitigate the existing barriers and lever-
age enablers’ inorder to maximize uptake of the advanced HIV disease screening. This study aimed to identify strate-
gies for scaling up implementation of advanced HIV disease screening among newly HIV-diagnosed clients in pre-ART 
phase using a Consolidated Framework for Implementation Research-Expert Recommendation for Implementing 
Change (CFIR-ERIC) guiding tool.

Methods  A qualitative study was conducted at Rumphi district hospital in Malawi (August – September, 2023). Two 
sessions of Focus group discussions (FDGs) involving key stakeholders were facilitated to identify specific strategies fol-
lowing the initial study on exploration of barriers and facilitators of advanced HIV disease screening package. Participants 
comprised healthcare providers, purposively selected from key hospital departments. A deductive approach was used 
to analyze FDG transcripts where emerging themes were mapped with ERIC list of strategies. CFIR-ERIC Matching tool 
version 1.0, was used to generate an output of the most to least expert-endorsed Level 1 and Level 2 strategies.

Findings  About 25 key healthcare workers participated in FDGs. Overall, 6 Level 1 strategies (≥ 50% expert endorse-
ment score) and 4 Level 2 strategies (≥ 20%, ≤ 49% expert endorsement score) were identified, targeting barriers associ-
ated with availability of resources, intervention complexity, access to knowledge and information, communication; 
and implementation leads. Most of the reported strategies were cross-cutting and aimed at enhancing clinical knowledge 
of the intervention (distributing training materials, educational meetings), developing stakeholders’ interrelations (network 
weaving) as well as improving clinical workflow (environmental restructuring). Use of evaluative and iterative strategies 
such as monthly data collection for evaluation were also recommended as part of continuous improvement while an AHD 
coordinator was recommended to be formally appointed inorder to spearhead coordination of AHD screening services.

Conclusion  Through the involvement of key stakeholders and the use of CFIR-ERIC matching tool, this study 
has identified cross-cutting strategies that if well implemented, can help to mitigate contextual barriers and leverage 
enablers for an improved delivery of AHD screening package.
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Introduction
Despite the Universal Test and Treat (UTT) approach 
as well as the significant progress in expanding access 
to antiretroviral therapy (ART), advanced HIV disease 
(AHD) prevalence remain high among the newly HIV-
diagnosed clients [1, 2]. The World Health Organization 
(WHO), defines AHD in adult patients as those having 
CD4 count < 200 CD4 cells/mm3 or WHO Stage III & IV 
defining illness at presentation [3]. Advanced HIV dis-
ease in the pre-ART phase has been singled out as the 
major cause of early HIV mortality and treatment com-
plications such as Immune reconstitution inflammatory 
syndrome (IRIS), a state of hyper-inflammatory response 
in the first few months of ART treatment [4].

In 2017, WHO recommended a screening and treat-
ment package for AHD in an effort to reduce the number 
of deaths among people living with HIV (PLWH) [5]. For 
the newly diagnosed HIV clients, the AHD screening pack-
age involve checking CD4 cell count and running some 
rapid tests to detect Cryptococcal antigen in serum as 
well as mycobacterial lipoarabinomannan (LAM) antigen 
in Urine [6]. In 2020, the overall prevalence of AHD for 
the five referral hospitals in Malawi,  supported by Light-
house organization, was at 35%. At Rumphi District Hos-
pital, where the prevalence of AHD was 41%, 61% of newly 
diagnosed-HIV clients had no documentation of CD4 Cell 
count as a baseline test for determining AHD [7]. Such a 
low screening coverage is evidence enough of existing bar-
riers affecting implementation. Moreover, statistics from 
the Malawi National AIDS Commission (NAC) indicate 
that AIDS-related deaths have plateaued over the past 
three years (10,800 in 2020, 13,000 in 2021 and 11,931 in 
2022) [2, 8, 9]. Therefore, the importance of AHD screening 
in pre-ART phase cannot be overemphasized [1, 10, 11].

In our initial study [7], we identified barriers such 
as poor work coordination among implementers due 
to absence of communication platforms. Additionally, 
there was limited resources to support the expansion 
of AHD screening services, as well as knowledge gap 
among providers who were yet to undergo formal train-
ings in AHD. However, external support from Ministry 
of Health (MoH) implementing partners in form of pol-
icy guidelines, mentorship  and supervisions as well as 
the availability of committed focal leaders coordinating 
ART and HIV testing services (HTS) programs, emerged 
as enablers of AHD screening package within the facil-
ity. Much as the barriers and facilitators of AHD screen-
ing are documented, little is known about the specific 
implementation strategies suitable for overcoming cited 
barriers often reported in secondary referral facilities. 
Without efforts to address the barriers and leverage the 
enablers of AHD screening, AIDS mortality among new 
ART clients who often present with asymptomatic AHD, 

will continue to prevail. Hence, strengthening imple-
mentation of the AHD screening package is critical. 
In this study, we aimed to identify strategies to address 
implementation barriers to AHD screening package at a 
secondary referral hospital, using the Expert Recommen-
dation for Implementing Change (ERIC) tool.

Methods
Study design
A qualitative study design was conducted to identify 
strategies for overcoming barriers to AHD screening. 
The study was conducted following an initial study which 
explored barriers and facilitators to implementation of 
AHD screening package at a secondary referral hospital 
in Malawi [7].

Research frame‑work tool
Data collection methods for identifying strategies were 
framed using a consolidated framework for implemen-
tation science (CFIR) and an Expert Recommendation 
for Implementing Change (ERIC) [12]. The CFIR, is a 
theoretical framework designed to identify potential con-
textual determinants of barriers or facilitators of imple-
mentation, and it includes 39 constructs within five main 
domains (intervention characteristics, outer setting, 
inner setting, characteristics of individuals, and imple-
mentation process) [13]. On the other hand, the ERIC 
is a tool for identifying suitable strategies for overcom-
ing barriers identified through CFIR framework [14]. It 
was developed through input from 169 implementation 
science experts, who selected and ranked up to seven of 
the 73 ERIC strategies they thought would best address 
each CFIR barrier [12]. The CFIR-ERIC Matching tool 
was developed as a way to link these two key resources to 
help users understand which ERIC implementation strat-
egies will best address CFIR related barriers [14].

Study setting
The study was conducted at Rumphi district hospital, 
located in an urban area in the northern part of Malawi. 
At the time of data collection, the hospital ART Clinic 
had 10 691 clients on ART, with HIV adult prevalence 
of 5.3% as compared to 8.9% national wide [15]. By 
December 2023, the hospital had registered 879 HIV 
related deaths with AHD prevalence estimated at 41%. 
The facility was chosen because It was among the dis-
trict hospitals that consistently reported high numbers of 
newly-diagnosed clients missed on AHD screening [8].

Study population and sampling methods
The study purposively recruited health care work-
ers (HCWs) involved in the implementation of AHD 
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screening package. Ten individuals who participated in 
the in-depth interviews (IDI) during the initial study [7], 
were purposively included among the stakeholders, fol-
lowed by departmental incharges and.hospital manag-
ers who were formally invited through letters. A total of 
25 stakeholders participated in two focus group discus-
sions, taking into account their level of expertise. Lay 
cadres and trainees were not included as they were con-
sidered not formally trained in the management of AHD, 
hence lacking adequate information about the screening 
process.

Data collection procedure and analysis of Focus Group 
Discussions (FDGs)
Initial stakeholders meeting
The 25 Key AHD players were engaged in the identifica-
tion of tailored and blended strategies for overcoming 
the existing barriers. During the meeting, lead investi-
gator (BM) presented the barriers to AHD screening as 
findings from the initial study [7]. Following the pres-
entation, the moderator (co-author), facilitated further 
discussion on strategies for mitigating the barriers which 
were displayed on a projector. To obtain group consent, 
stakeholders were informed prior to recordings for sub-
sequent data analysis. Every member willing to make a 
contribution was given a maximum of 2 min. During the 
discussion, notes were also captured by research team 
members. At the end of the meeting, the moderator 
made a summary of major issues that came up. Members 
were also informed to avail themselves for the second 
stakeholders meeting after data analysis to review the 
strategies and select actors. The meeting took a maxi-
mum of 3h: 15min.

Data analysis (deductive)
A team of four authors (BM, GG, MM, and SM) were 
tasked to translate sections of recordings into word tran-
scripts. After a week, the team met and combined the 
transcripts. The transcripts were then reviewed to ensure 
nothing is omitted. Each research team member was then 
tasked to independently read the transcripts and identify 
themes rising under every CFIR barrier presented during 
stakeholders meeting. The identified themes were then 
independently matched to a suitable strategy on the ERIC 
list of strategies. The findings from all the four members 
were compared and any disagreements were resolved 
through consensus. A list of mapped strategies were 
reviewed and refined by an independent team of experts.

The lead author (B.M) then used the CFIR-ERIC 
Matching tool version 1.0, an excel sheet to produce 
an output of the most to least expert-endorsed Level 
1 and Level 2 strategies. Level 1 strategies being those 

with majority endorsement (50% +) by implementation 
experts (n = 169) through a survey; while Level 2 strate-
gies being those outputs falling within 20% to 49.9% of 
experts endorsed strategies for addressing barriers [16].

Final stakeholders meeting
The second stakeholders meeting was convened 
inorder to present the generated ERIC list strate-
gies with endorsement scores. All the 25 stakeholders 
who attended the first meeting were formally invited 
through emails and hand  written  letters. Participants 
were allowed to suggest any changes or additions to the 
strategies and propose actors for each category of strat-
egies. During the meeting, an intervention table was 
constructed, describing ERIC implementation strate-
gies including activities and actors to be involved in the 
implementation process. All the tables containing strate-
gies were member-checked with selected key experts and 
further refined as needed.

Results
A total of 25 key healthcare workers (HCWs) participated 
in two set of stakeholders meetings with 60% (n = 15) of 
the participants being males. The median and average 
years of working were 15.6 and 15.7 respectively. All key 
departments including laboratory, ART Clinic and hospi-
tal wards were equally represented by key implementers 
of AHD (Table 1).

CFIR ERIC‑ tailored strategies, practices and actors
Using CFIR-ERIC matching tool, we identified several 
strategies matched to the most prominent barriers asso-
ciated with availability of resources, intervention com-
plexity, and work infrastructure, access to knowledge and 
information, communication, as well as implementation 
leads [7]. Stakeholders also went in as far as identifying 
actors such as formally appointed coordinator, site cham-
pions, management and others. Table 2 provides an out-
line of ERIC strategies descriptions, target practices and 
proposed actors to spearhead implementation of different 
tasks while Table 3 provides an implementation research 
logic model (IRLM) aligning the identified components In 
the implementation process and the expected outcomes. 

Below is an overview of CFIR categorized barriers and 
the CFIR-ERIC recommended strategies with expert 
endorsement percentage (%) scores in two categories: 
level 1 strategies (≥ 50% expert endorsement score) high-
lighted in green; level 2 strategies (≥ 20%, ≤ 49% expert 
endorsement score) Overall, there were 7 Level 1and 
4 level 2 strategies identified through the CFIR-ERIC 
Matching tool targeting contextual barriers (Table  4). 
Most of the strategies identified aimed at enhancing 
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clinician and member knowledge as well as revising the 
clinic work flow to improve implementation process.

Implementation leads
Stakeholders noticed that most of the challenges encoun-
tered in the implementation of AHD screening package 
can be quickly resolved by having a formally appointed 
coordinator for AHD who would work hand in hand with 
other HIV programme coordinators. A TB clinician was 
then identified during the meeting and recommended to 
the hospital management for a formal appointment.

“But we really need coordinator in AHD who could 
be moving around in different departments checking 
if there are problems that need to be resolved, other-
wise without coordinator challenges will continue as 
their lack ownership” [RDH/FG 1/ L3]

Therefore, stakeholders unanimously agreed to adopt 
one ERIC strategy (identify and appoint champions 60%) 
which was considered to address a range of implementa-
tion challenges.

Intervention complexity
With regards to implementation of interventions, stake-
holders recommended that healthcare workers needed to 
be oriented in the use of recently introduced forms and 
registers for AHD which simplifies work in terms of mak-
ing requests as well as documentation of results.

“Even the current lab form for TB sputum it has got 
everything, it has a section where it says if the clients 
is HIV positive, WHO stage 3 or critically ill can do 
TB-LAM and others AHD screening tests. So with 
this form it is very easy to grasp what need to be 
done as all ADH tests are indicated, so we can just 

orient the people – yes even during morning hand-
overs, we can simply share everyone the forms and 
orient them” [RDH/FG2/R1-L2]
“We need also to ask MoH to send additional reg-
isters for AHD as current it’s only at ART and it is 
very easy to miss some of the patients in the wards 
or out-patient department who donot pass through 
ART” [RDH/FG2/R2]

Three level 2 ERIC strategies were therefore adopted 
to address barriers associated with complexity of AHD 
screening package including: promoting adaptability 
(40%,) conduct on-going training or orientation for AHD 
providers in key departments (37%), and identify & pre-
pare champions (30%) to build capacity and motivate 
staff members to adopt new strategies.

Communication and networks
Stakeholders highlighted a number of strategies to 
improve communication among implementers work-
ing in different departments. They highlighted creation 
of social media platforms such as WhatsApp group for 
AHD, and facilitation of inter-departmental meetings 
to implementation challenges and share other useful 
updates regarding AHD services.

“I think through the WhatsApp forum we have sug-
gested, we can be sharing weekly rosters between 
laboratory and ART for us to know who is now cov-
ering on AHD in our departments and including 
their phone numbers so that we can call whenever 
we want to inquire about services” [RDH/FG1/R8]

The ERIC strategies recommended for mitigating com-
munication barriers focused on establishing stakeholder’s 

Table 1  Demographic characteristic of participants of stakeholders meetings

Department Number Healthcare Cadre Sex

Management 2 District Nursing Officer (DNO), District Medical Officer (DMO) Male 15 (60%)

Female 10 (40%)

ART clinic 3 ART clinicians (n = 1), ART nurses (n = 2)

Laboratory 2 Laboratory staff (n = 2) Average years of service
Out-patient department 2 Nursing in-charge (n = 1), Clinician (n = 1) Mean 15.7

Median 15.6

Male ward 2 Nursing incharge (n = 1), Clinician (n = 1)

Female ward 2 Nursing incharge (n = 1), Clinician (n = 1) Qualifications
Children ward 2 Nursing incharge (n = 1), Clinician (n = 1) Masters 1 (4%)

Maternity 2 Nursing incharge (n = 1), Clinician (n = 1) BSc 12 (48%)

Postnatal ward 2 Nursing incharge (n = 1), Clinician (n = 1) Diploma 10 (40%)

Research committee 3 Chairperson (n = 1), Secretary (n = 1), Member = (n = 1) Certificate 2 (8%)

Right to care 2 Nurse, Clinician (n = 2)

Lead investigator 1 Epidemiologist (n = 1)
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Table 3  The implementation Research Logic Model (IRLM) aligning strategies, mechanism and expected outcomes for Advanced HIV 
Disease screening

Table 4  ERIC strategies for level 1 and level 2

Level ERIC Strategies Expert 
endorsement 
score

Barriers

Level 1 strategies (≥ 50% expert 
endorsement score)

Conduct education training
Develop educational materials
Distribute educational materials

79%
59%
55%

Access to knowledge & information

Access new funding 78% Availability of resources

Identify and prepare champions 64% Formally appointed internal implementation 
leads

Promote network weaving
Organize clinician implementation team meet-
ings

57%
52%

Network and communication

Level 2 ERIC Strategies
(< 50% expert endorsement score)

Create a collaborative learning environment
Conduct ongoing training

45%
38%

Access to knowledge & information

Develop a formal implementation blue print
Recruit, designate and train for leadership

46%
39%

Formally appointed internal implementation 
leads

Create a collaborative learning environment
Build coalition

35%
39%

Network and communication
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interrelationship and they included one level 1 strategy: 
network weaving (70%) and two level 2 strategies: build 
coalition (39%) as well as creation of a learning collabora-
tive environment (35%) to promote information sharing 
among implementing teams.

Access to knowledge and information
On strategies for addressing knowledge gap among 
implementers, most stakeholders were of the view that 
informal trainings should be promoted alongside dis-
tribution of learning materials such as jobAids in all the 
sites conducting AHD screening.

“In terms of knowledge and information accessibil-
ity, we just have to paste jobAids in priotized areas 
like in the lab, HTS, Wards and there at ART clinic” 
[RDH/GF1/R15]
“We have the resources but people are not using 
them rightfully” [RDH/GFI/L2]

Recommended ERIC strategies selected were those 
centered on enhancing providers and practice member 
knowledge about the intervention and they included two 
level 1 strategies (conducting education meetings 79%; 
developing education materials 59% and distributing 
education materials 56%) and two level 2 strategies (cre-
ate a learning collaborative 45%; conduct on-going train-
ings 38%).

Availability of resources
During the second stakeholders meeting, members from 
ART were optimistic that the new ART facility under 
construction will have the needed infrastructure and 
equipment for AHD screening which will limit move-
ment of clients from ART to Laboratory.

“The good thing is that the current ART clinic under 
construction has a Min-Laboratory so maybe labo-
ratory will provide training or personnel to run the 
min-lab… we will provided a list of what is required 
for a functional min-lab” [RD/FD2/Lab1]

Recommended ERIC strategies for addressing gaps 
relating to unavailable resources and structural barri-
ers include access to new funding (78%, level 1 strategy) 
and development of resource sharing agreements (26%) 
through strong partnerships with MoH implementing 
organizations.

Discussion
This study aimed at identifying strategies for optimizing 
AHD screening, a process that initially involved iden-
tification of barriers and facilitators [7]. We therefore 

adopted a systematic approach of gathering input from 
key stakeholders on specific strategies for addressing 
implementation barriers within the facility. Using the 
CFIR-ERIC Matching tool, we identified 12 cross-cutting 
Implementation strategies (with 7 level 1 and 5 level 2 
ERIC strategies categories) targeting barriers associated 
with availability of resources including physical and work 
structure, intervention complexity; knowledge and infor-
mation gap; as well as communication.

Most of the  implementation barriers  were  inter-
linked, hence, required both tailored and multifaceted 
approaches to be addressed at all levels of a healthcare 
facility [17]. Just like other projects that utilized the 
CFIR-ERIC Matching tool, we found the tool easy to use 
and appropriate as it provided a standard way of devel-
oping discreet and multifaceted strategies for addressing 
barriers AHD screening pathways [18].

With the knowledge of the existing barriers and facili-
tators described in our initial exploratory study [7], 
stakeholders were able to identify actors and targets for 
improvement using evaluative and iterative strategies 
such as ongoing monitoring and collection of statisti-
cal data on screening coverage and linkage to care. Such 
evaluative strategies have been applied before in  evalua-
tion of HIV programmes  [19]. With the use of effective 
frameworks such as CFIR, evaluative and iterative strate-
gies can be used to provide basis for understanding the 
context in which the intervention is implemented as well 
as assessing the progress of implementation process [20].

Availability of resources such as funding, space, materi-
als and equipment are key for a successful implementa-
tion and delivery of the intervention [21]. In our study, 
stakeholders proposed changes in physical and work 
infrastructure as a way to improve clinical work flow in 
ADH screening. The construction of the new ART clinic 
comprising a min-laboratory was therefore seen as a fun-
damental step towards improving accessibility of AHD 
screening services among PLWH. Currently, the ART 
clinic department make use of lay cadres in sample col-
lection and escorting patients to the laboratory to ensure 
that screening is done with sense of urgency. Therefore, 
improved clinical work flow may lead to reduction of cli-
ents waiting times.

Poor communication networks were significantly 
highlighted during the initial exploratory study [7]. This 
may have been attributed to fragmented teams and fre-
quent changes in personnel working in strategic screen-
ing sites [22]. Recognizing it as an important aspect of 
effective delivery of AHD screening, stakeholders made 
a resolution to promote facility-based communication 
networks that are proven to be cost-effective. Following 
the proposal made during the initial stakeholders meet-
ing, a WhatsApp group forum was created  to facilitate 
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consultations between healthcare providers in the 
management of patients where formal communication 
systems are inefficient [22, 23]. This complements the 
CFIR-ERIC Matching tool recommendations on pro-
motion of network weaving and implementation team 
meetings to aid information sharing and collaborative 
problem-solving regarding the intervention [14].

To address the knowledge gap and improve self-
efficacy among AHD providers, a package of multifac-
eted strategies aiming at enhancing clinical member 
knowledge of intervention, were recommended. These 
include conducting on-going trainings and educational 
meetings, developing and distributing educational 
materials such as jobAids and guidelines for staff with 
inadequate knowledge to use [22, 24]. These strate-
gies are well cited in other implementation research 
and interventional studies [24, 25]. Improved clinical 
knowledge of the intervention leads to improved pro-
vider’s self-confidence, uniformity and consistent qual-
ity of work [25].

To ensure maximum utilization of ERIC strategies 
identified, there is need to leverage the existing ena-
blers of AHD screening such as mentorship and super-
vision programs to fill the gap of knowledge. It is also 
important to promote Integration of AHD services in 
ART and HIV testing services to reduce duplication of 
services for a more efficient delivery [26, 27].

Currently, there is overwhelming evidence that AHD 
screening improves early diagnosis and management 
of opportunistic conditions, thereby contributing to 
general improvement of quality of life for PLWH who 
would otherwise succumb to death [9, 28]. Hence the 
urgent need to  coordinate implementation of the high-
lighted cost -effective approaches in addressing barriers 
affecting AHD service delivery.

The importance of having implementation team leads 
cannot be over-emphasized [28]. During the second 
stakeholders meeting, members made recommendation 
to the hospital management to formalize the appoint-
ment of a coordinator for AHD services within the 
facility. This is in line with ERIC strategy on identifying 
and appointing site champions to oversee the imple-
mentation of the proposed strategies. Both healthcare 
workers under MoH and Right to Care organization, 
expressed willingness to work with the coordinator 
in improving the delivery of AHD services within the 
district. Working collaborations increases use of best 
practices and uptake of the interventions at an organi-
zational level [29].

Study limitations
Strategies identified in this study are site specific which 
makes it difficult to generalize the findings. While the 

findings might play a critical role in improving the 
delivery of AHD screening during piloting, there could 
be challenges in sustaining the implementation where 
little support is given to the facility to integrate the 
practices. One of the study strength is that key stake-
holders including AHD providers, heads of depart-
ments, and hospital managers were involved in the 
identification of the strategies. This ensures that the 
strategies are acceptable and appropriate for imple-
menters to adopt and sustain.

Conclusion and recommendation
Through the involvement of key stakeholders, this 
study has identified strategies considered appropriate in 
addressing implementation barriers to AHD screening at 
a facility level. Most of them aimed at enhancing clinical 
knowledge of the intervention, developing stakeholders’ 
interrelations as well as improving clinical workflow. If 
well implemented, can mitigate most barriers, leverage 
enablers and strengthen the delivery of AHD screening 
package. However, there is need to incorporate behavior 
change strategies to ensure continued adherence to the 
strategies. Future studies conducted on large scale must 
include peripheral sites and involve HIV clients to better 
understand their perspectives regarding AHD screening 
experiences.
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