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Abstract

Background Malawi continues to register HIV/AIDS mortality despite increased expansion of ART services

and as well as advanced HIV screening as outlined in the 2020 -2025 Malawi National HIV Strategic Plan (NSP). This
study aimed to explore factors influencing the implementation of the advanced HIV disease (AHD) screening package
at Rumphi District Hospital, Malawi.

Methods We conducted a mixed method, convergent study at a secondary referral hospital with 8 659 clients

on ART. Guided by a consolidated framework for implementation research (CFIR) we conducted semi-structured Inter-
views with healthcare professionals, purposively selected from various key departments that were actively involved

in AHD screening. Transcripts were organized and coded using NVivo 12 software with thematically predefined CFIR
constructs. Newly HIV-positive client records extracted from ART cards (July -Dec, 2021) were analyzed using STATA 14
software.

Results One hundred one ART records met inclusion criteria for review and analysis of which 60% (n=61)

of the newly diagnosed HIV clients had no documented results for CD4 Cell count. Barriers to AHD screen-

ing emerged from four major CFIR constructs: intervention complexity, communication, availability of resources

and access to knowledge and information. The specific barriers included poor work coordination among implement-
ers, limited resources to support the expansion of AHD screening, and knowledge gap among providers. External
support from Ministry of Health implementing partners and the availability of committed focal leaders coordinating
HIV programs emerged as major enablers of AHD screening package.

Conclusion The study has identified major contextual barriers to AHD screening including knowledge gap, poor
communication systems and inadequate supporting resources. Improving uptake of AHD screening services would
therefore require overcoming the existing barriers by adopting a comprehensive approach in developing barrier-
tailored strategies.
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Background

Despite the significant progress in expanding access to
antiretroviral therapy (ART) in Malawi, AIDS-related
deaths plateaued over the recent years [1, 2]. HIV Epi-
demiological Estimates for Malawi indicate that 10,800
deaths were registered among 987,000 adults (15+ years)
living with HIV in 2020 [3]. The prevailing HIV mortality
rates have been linked to opportunistic infections such
as Tuberculosis (TB), and Cryptococcol meningitis often
associated with Advanced stage of HIV Disease [4]. The
impact has been immense on the performance of health-
care systems in poorly resourced settings particularly in
sub-Saharan Africa [5, 6].

The 2020/2021 Malawi Population based HIV Indicator
Survey (MPHIA) findings reveal significant gains in the
UNAIDS 95-95-95 targets in terms of ART treatment
coverage (97.3%) and viral load suppression (96.9%) but
lagging behind on the first target (88.3%) for HIV positive
individuals who are aware of their status [1]. Most the
HIV positive individuals unaware of their status present
with Advanced HIV Disease (AHD) due to late HIV diag-
nosis [7, 8].

Following the roll-out of the AHD management pack-
age of care in Malawi, several people living with HIV have
been diagnosed with opportunistic infections and linked
to care, owing to the use of point of care rapid devices
such as Urine LAM, Cryptococcol antigen (CrAg) and
PIMA machine for CD4 cell count. Besides, high AIDS
mortality rate due to OIs de-masked by immune-recon-
stitution inflammatory syndrome (IRIS) often common
in the first month of ART initiation has gone down [8, 9].

The Malawi National HIV Strategic Plan (NSP) empha-
size the need for scaling up screening for AHD in all
antiretroviral therapy sites in order to reduce AIDS mor-
tality [10]. This strategy compliments the 2017 WHO-
recommended AHD package of care integrated in the
Malawi HIV Clinical Management guideline [11]. WHO
defines advanced HIV disease as CD4 Cell count of less
than 200 cells/uL or HIV clinical stages 3 and 4 which are
associated with life threatening conditions [12]. Consid-
ering the high prevalence of TB and Cryptococcal menin-
gitis among clients with AHD, scaling up AHD screening
provides an entry point to care for newly diagnosed HIV
positive clients who are often asymptomatic [4].

However, the implementation of AHD screening in var-
ious healthcare facilities has not been smooth. The HIV
coverage quality and impact network (CQUIN) project
in Malawi singled out COVID-19 as the major obstacle
to delivery of AHD package of care as it led to decreased
in the number of PLHIV attendance and delays in AHD
trainings for healthcare providers [2]. Studies conducted

Page 2 of 11

in tertiary referral hospitals have also established barri-
ers at the system and healthcare providers’ level [9]. For
instance, limited trained personnel and non-compliance
to AHD guidelines have been reported as key challenges
in the implementation of AHD screening leading to test-
ing inconsistencies and poor identification of persons
with AHD [8, 10, 13].

Although the Ministry of Health (MoH)’s response
has largely focused on conducting mentorship and
onsite supervisions as well as expanding AHD screen-
ing sites, without understanding the nature and root
cause of the existing contextual barriers, interventions
are likely to be ineffective. Currently, local data about
contextual barriers from secondary referral facilities is
missing. Most of the previous AHD studies focused on
hospitalized patients in tertiary referral hospitals. Our
study, therefore, sought to investigate factors influenc-
ing implementation of AHD screening package among
newly HIV-diagnosed clients in one of the secondary
referral facilities in Malawi. The findings will provide a
framework for designing strategies for scaling up AHD
screening and improving linkage to care of those newly
diagnosed with HIV.

Methods

Study design

An exploratory convergent study design was used to
explore the contextual factors and gain a more compre-
hensive understanding of the impact of the barriers to
delivery of AHD screening services. Data was collected
in two parallel phases involving qualitative method where
in-depth interviews were conducted and the quantitative
method where secondary data from ART and AHD labo-
ratory register was reviewed. Data analysis qualitative
and quantitative methods was done separately.

Study setting

The study was conducted at Rumphi District Hospital,
Northern Malawi. The district is predominantly rural,
covering an area of 4,769 km.%, with a population of
128,360 people. At the time of data collection, the hospi-
tal ART Clinic had 8,659 clients on ART, with HIV adult
prevalence in district going at 5.3% according to MPHIA
survey findings of 2021 [1]. The facility was chosen
because it had the highest number of newly HIV diag-
nosed clients most of which were reportedly not being
screened for AHD using the CD4 Cell Count test [2].
AHD screening was collaboratively done by laboratory
staff, clinicians and nurses, with all the three AHD point
of care tests (CD4 Cell count, serum CrAg and Urine
LAM) conducted in the main laboratory.
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in-charges assisted in the identification and recruitment
of active participants in the implementation of the AHD
screening. Only those who had worked in AHD screen-
ing sites for atleast 6 months were included. Lay cadres,
students, interns and other temporary workers were
not included. 119 ART records of newly diagnosed HIV
positive clients, covering two quarterly months (July to
December, 2021) was collected and reviewed. The Fig. 1
below summarize the data collection steps for the two
highlighted methods.

Framework of analysis

The Consolidated Framework for Implementation
Research (CFIR) was used as an analytical framework
to explore contextual barriers and facilitators from
multiple levels within the healthcare setting [15]. The
CFIR was selected because it provides a comprehensive
understanding of the contextual determinants of health
service innovations of proven effectiveness [10, 11]. The
conceptual framework comprise five major domains;
intervention characteristic, outer setting, inner setting,
characteristic of individuals, and the process. CFIR has
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- Nextworks and
communication

- Physical

- Complexity

- Realative
advantage
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-

Fig. 2 Major domains of the CFIR and their corresponding constructs

Study population and sample size

Twelve homogenous, healthcare providers for AHD
package of care were purposively selected from the hos-
pital key departments with a goal of reaching data satu-
ration with a small affordable sample size [14]. Facility

Implementation
leaders

- Access to
knowledge and
information

Individual
characteristics

been used in various interventional studies and pro-
grammes [14—17]. The Fig. 2 shows CFIR domains and
specific constructs which were used in this study [18].



Mithi et al. BMC Health Services Research (2023) 23:1015

Data collection procedure

Data collection tool

Using the CFIR constructs (Fig. 2), an interview guide
was designed and pre-tested during demonstration In-
depth Interviews (IDIs) between research assistants and
four other healthcare workers at the hospital. The aim
was to determine the flow and appropriateness of the
questions. Following the pre-test, some interview ques-
tions in the interview guide were modified. All providers
who participated in the pilot testing were not part of the
12 selected healthcare providers for IDIs. Findings of the
pre-test were treated as confidential research data.

In-depth interviews with healthcare workers

IDIs were conducted in English though participants were
allowed to express themselves in Chichewa, the local
language. Each IDI lasted for about 30—40 min. In addi-
tion to recording, field notes were written, highlighting
important points and any new information emerging.
Our initial target number for IDIs was 12 but we reached
saturation at 10 where no new information emerged. All
audio recordings were saved with participant Identity
and securely stored in the password protected computer,
waiting to be transcribed verbatim. IDIs in local lan-
guage were audio recorded, transcribed and translated
into English. Transcripts were sent to selected respond-
ents to read and verify their responses. Both transcripts
and their respective audios were later sent to an expert in
qualitative research at UNC project —Malawi for further
validation.

Qualitative data analysis

Transcripts were analyzed using deductive method
where data was coded according to the CFIR framework
of analysis. During the initial phase of analysis, BM and
AG independently reviewed the interview transcripts for
accuracy. Following familiarization with data, a code-
book was developed based on selected CFIR constructs
to guide coding and categorization of data in the NVivo
software version 12 (QSR International). Transcripts
were entered into NVivo 12 where codes were indexed
to sections of the transcripts. A thematic analysis was

Table 1 Demographic characteristic of participants

Page 4 of 11

done in order to find patterns across the interview data.
Finally, data was abstracted and interpreted, with direct
quotations of respondents opinions included in the final
report.

Secondary data collection (quantitative)

An experienced clerk working at ART clinic was
recruited to help collect data for every newly HIV diag-
nosed client by reviewing ART records. A user friendly
data collecting tool was designed to aid in collection of
data records. The clerk cross-checked ART records with
a laboratory AHD integrated register to verify if the CD4
Cell count tests were done as the first step in a spectrum
of AHD screening tests. Data with missing valuables such
as client name and age were excluded from the list. The
final list was de-identified and assigned numbers in excel
sheet.

Quantitative data analysis

ART data records in the excel sheet were imported into
STATA 14.0 software programme. Descriptive statistical
analyses such as mean, median and interquartile range
were generated to summarize demographic information
of study participants. Monthly and quarterly proportions
of individuals screened for AHD were also generated
using STATA. Excel was used to create graphs for illus-
tration of monthly proportions of AHD screened individ-
uals. Findings are presented in form of tables and figures
in the result section.

Results

Qualitative findings

Demographic characteristic of participants

Between April and May, 2022, 12 healthcare workers
were recruited to the study and while 10 participated
in semi-structured interviews. Table 1 summarizes the
background characteristics of participants involved in
the IDI. Among the 10 participants, four (40%) were
clinicians, three (30%) laboratory scientists, and three
(30%) nurses. Most of the participants were males (n=8,
80%). Participants age range was 27 to 59 years (Mean
43.3,+8.2) with more than 10 years in civil service as

Sex Age Years of service Profession NO_ Level of Education NO_
Male
08 Mean 433 Mean 159 Clinicians 4 Masters 0
Female
02 SD +82 SD +50 Lab scientists 3 Degree
Min 30 Min 10 Nurses 3 Diploma 4
Max 57 Max 25 Certificate 1
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healthcare workers (Mean=15.5,+5.0). The majority
possessed a Bachelor’s degree in health related discipline
(50%, n=5).

Perceptions of healthcare workers regarding AHD
screening

This section present findings on healthcare workers
knowledge and perceptions towards factors influencing
the implementation of AHD screening package. Results
have been presented either as barriers or facilitators
mapped with most applicable CFIR constructs shown
in Fig. 2 in the methodology section. Both barriers and
facilitators are summarized in Table 2.

Contextual barriers

Outer setting: critical incidents, complexity

of the intervention

COVID -19 pandemic was evaluated as a strong barrier
to AHD screening from the outer setting domain under
critical incidents. Participants highlighted that the pan-
demic disrupted screening as less clients reported for
HIV testing and less staff were available for duties due to
imposed restrictions.

Table 2 Summary of barriers and facilitators
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“So in terms of personnel I would say that they are
not enough because with these upcoming diseases
like COVID-19, most of the staff are taken up to be
working in COVID-19 testing”[RDH/Lab tech 3]

AHD screening process was described as complex as
it involved various departments and multiple sequential
tests which led to an increased patients waiting time.
Additionally, results recording was reported to be a chal-
lenge, owing to a substandard integrated register for the
three AHD rapid tests.

“We have been given a CD4 register from the MoH,
but it is missing these other tests (TB LAM, Serum
CrAg). So if you are documenting these tests results,
you will be using a separate improvised register
which is cumbersome.” [RDH/Lab tech 1].

Inner setting: readiness to implementation (Availability

of supporting resources)

Respondents acknowledged the absence of supporting
resources such as posters and testing algorithm which
they said contributed to poor AHD screening. This was
classified as a potential barrier to AHD screening. One
respondent from ART clinic said:

CFIR Domain CFIR Constructs/themes

Barrier/ Facilitator Description

A. Innovation characteristic  Critical incidents Barrier Demand for AHD screening services was low were disrupted
by shortage of staff and clients restrictions as a result
of COVID-19
Complexity Barrier Healthcare providers perceived provision of AHD screening
and diagnostic services as cumbersome and complex
Relative advantage Facilitator Healthcare workers noted intervention benefits such
as improved diagnosis & proper management of Ols
as a result of AHD screening
B. Inner setting Networks & communications Barrier Lack of functional ground telephone system affected work
coordination among implementers
Readiness to implementation
Availability of resources Barrier Facility lacked financial support to facilitate trainings
for HCWs. Testing devices (PIMA machines) & tools were
not adequate enough to expand testing to ART Clinic
Structural characteristic
Physical infrastructure Barrier Distance between ART and Lab led to clients Loss to follow
up and poor linkage to care
Access to knowledge and information  Barrier Most healthcare workers lacked knowledge of AHD screen-
ing as they were yet to be trained, hence low demand
for the service
C. Outer setting
Partnerships & connections Facilitator The institution was well networked with external organiza-
tions e.g. NGOs, MoH
Policies & laws Facilitators Though posters were not available. MoH policy documents
such as guidelines and SOPs were present
D. Individual characteristics  Implementation leaders Facilitator Skilled focal leaders (coordinator, or team leader),

with the responsibility to lead the implementation AHD
package were available
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“The government has delayed to provide the post-
ers because we should have pasted some in the
wards for our friends who have less knowledge to
understand what’s going on” [RDH/Clinician 1].

Most respondents argued that it was difficult for
other departments to start conducting the AHD diag-
nostic tests outside laboratory without the necessary
laboratory equipment such as centrifuge and pipettes
for sample processing as well as biosafety measures.
Responding to the question as what could be the way
forward, one of the nursing managers said:

“The laboratory should continue providing the
point of care tests (POCT ) up until the facility has
enough resources to extend it to ART clinic” [RDH/
Nurse 2].

As a way of preparing the ART clinic for point of
care testing (POCT) and to ensure that services are not
interrupted due to staff engagements, a clinician work-
ing with lighthouse organization suggested the need to
train lay cadres in conducting POCT at ART.

“In other sites they trained the HDAs (HIV Diag-
nostic Assistants) and ART Clerks so it becomes
easy when all nurses and clinicians are not avail-
able” [LH/Clinician 2]

Inner setting: poor communication and networks

Physical barriers in the inner setting affected work
coordination among teams involved in AHD screening.
It was highlighted that the distance between ART clinic
and the laboratory contributed to poor tracking of new
ART clients undergoing AHD screening tests. One the
providers argued that the current arrangement defeated
the intended purpose of providing quick services to the
clients which was against the policy that require testing
services to be conducted at the ART clinic.

“If the patient has to go to the lab to access testing
services rather than within the ART clinic then it’s
no longer point of care” [LH Nurse 3].

Absence of such communication systems affected
both formal and informal information sharing prac-
tices which negatively impacted on work coordination
among different working teams. Without ground tel-
ephone system in place, implementers used personal
gadgets for communication.

“Sometimes there are stockouts of some reagents
in the laboratory. It's very hard to know until you
send a client and comes back without a test” [RDH
Nurse 1].
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Individual characteristics: knowledge gap; self-efficacy
Respondents reported knowledge gap as a barrier claim-
ing that providers who never attended formal trainings
lacked confidence to conduct AHD screening. One of the
participants argued that trained AHD providers were not
enough in most of the screening sites:

“In the male ward department, I think am the only
one trained which means if am not available then
we have problems [RHD/Clinician 4].

External facilitators

Outer setting: relative advantage; external policy;
partnerships and connection

Despite the complexity of the intervention, most partici-
pants perceived AHD screening package to have a rela-
tive advantage over the ordinary practice of care. They
highlighted benefits such as improved diagnosis & proper
management of opportunistic infections.

“This kind of screening I think it was just delayed but
it’s very essential and it has helped us a lot in revers-
ing some of the deaths which were imminent” [RDH
clinician 3]

The facility was found to be well supported externally.
Technical staff from Lighthouse organization facilitated
integrated HIV programme review meetings at district
level while MoH facilitated integrated HIV mentor-
ships programmes and national bi-annual AHD review
meetings.

“This week a team from Department of HIV/AIDs
has been going around in different health facilities
carrying out mentorship programmes” [RDH Clini-
cian 3]

Internal facilitators

Inner setting: implementation leads

Respondents mentioned that the availability of two HIV
programme coordinators for HIV Testing Services and
ART, helped to spearhead the implementation of the
AHD screening package.

“As a trainer and Coordinator I make sure samples
are collected adequately and run according to the
specified guidelines. The ART coordinator makes
sure that that new clients undergo CD4 test as the
baseline test” [RDH Coordinator 1].

Quantitative results

Demographic characteristics

The Table 3 illustrate the background characteristics of
the newly HIV-diagnosed clients from ART data records,
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Table 3 Demographic characteristics of newly diagnosed ART
clients

1. AGE (Newly diagnosed ART clients)

Obs 101 Smallest 9

Male 50 (49.50%) Largest 70
Female 51 (50.50%) Sum of wgt 101
Median 33 Median 33

Mean 35.14851 Variance 140.6077
Std. Dev 11.85781

Table 4 CD4 count proportional estimates

Proportion estimates for CD4 Count

2021

CD4 Done  CD4 notdone Total
39 Quarter 19 (38%) 31 (62%) 50
4™ Quarter 2141%) 30 (59%) 51

40 61 101

Proportion Std. Err [95% Conf. Interval]
1 (CD4 done) 3960396 0489073 3041413 4959164
2(CD4 6039604 0489073 5040836 6958587
not done)

covering two quarterly months in 2021. Out of 119
records, 101 met the inclusion criteria, with a balanced
distribution of sex (M =50 [49.5%], F=51 [50.5%]). The
median age was 33 (M =35years, + 11.9).

Table 4 provide proportional estimates for clients who
were screened for AHD. Of the 101 eligible clients, 61
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(60%) of the newly HIV-diagnosed clients had no docu-
mented results for CD4 cell count as a baseline test for
determining advanced stage of HIV. Both the third and
fourth quarterly months had fewer clients screened for
AHD {3 Q, 38% [19/50]; 4™ Q, 41% [21/51]}.

Figure 3 illustrate monthly proportions of newly
diagnosed HIV positive client screened for AHD. Low
AHD screening rate was registered for four consecutive
months from August 33% (4/12), September 25% (5/20),
October 35% (6/17) to November 30% (4/14). This could
be attributed to contextual barriers to AHD screening as
highlighted in Table 2.

Discussion

This study sought to explore contextual factors that influ-
ence the implementation of AHD screening package at
a secondary referral facility in Malawi using CFIR. 10
Key healthcare workers were interviewed whereas 101
ART data records were reviewed. Most of the barriers
reported emerged from the inner setting and they related
to complexity of the intervention due to multiple sequen-
tial steps involved, knowledge gap, poor communication
systems and limited resources to support expansion of
AHD screening among others.

Findings of the review of 101 ART data records for
PLWH suggest that the implementation barriers had a
significant negative effect on the delivery of AHD screen-
ing services provided at the laboratory. More than sixty
percent of the eligible clients missed CD4 Cell count, a
baseline test run before new clients are linked to treat-
ment. This implies that most clients were not screened
for TB and Cryptococcal meningitis using Urine LAM

Monthly Proportion of AHD Screening based on CD4 Cell count

25
20
15
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5 I I
0 I
July Aug Sept
¥ CD4 Done

Fig. 3 Clients screened for AHD using CD4 cell count

¥ CD4 not done
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and serum CrAg respectively. Considering high num-
ber of cases of late HIV diagnosis presenting with
AHD, newly HIV diagnosed individuals may have high
risk of dying from life threatening conditions and pos-
sibly Immune reconstitution inflammatory syndrome
(IRIS) after being initiated on ART. We describe the bar-
riers that led to screening under coverage as well as the
facilitators and proposed strategies for scaling up the
WHO recommended AHD screening package of care.

Our findings suggest that lack of interpersonal-com-
munication systems significantly contributed to poor
work coordination among providers of AHD screening.
All respondents from ART clinic highlighted similar
communication challenges when dealing with laboratory
staff. They further explained that laboratory staff were
not communicating on time about stockouts and sus-
pension of testing services, a practice that contributed
to increased patient waiting time. It was established that
that the facility had no any functional ground phone
system nor WhatsApp group to facilitate information
sharing and communication between the two crucial
departments. Barriers of networks and communication
within the implementing facilities often result in frag-
mented teams due to poor communication and frequent
changes in personnel [19].

Interpersonal communication is an important facilita-
tor of effective delivery of HIV interventions and there-
fore measured must be put in place to sustain it. Tailored
cost-effective measures such as regular inter-depart-
mental meetings and WhatsApp group forums provides
a simple, readily available means of facilitating consulta-
tions between healthcare providers in the management of
patients where formal communication systems are inef-
ficient [19, 20].

Barriers due to incompatible work flow, congestion
and as well as long distance between ART and labora-
tory departments were also reported. These contributed
to long AHD screening pathway that led to clients lost to
follow-up and poor linkage to care. As a result, clinicians
and nurses at ART department resorted to providing
ARVs to their new clients before AHD screening, a prac-
tice that was not conforming to national standard guide-
lines. Corresponding findings are reported in a study in
the Eastern Africa where overcrowding, long waiting
times and lack of resources emerged as prominent bar-
riers to implementation [21]. To address the problem of
long waiting time and loss to follow up, most respond-
ents were of the opinion that AHD diagnostic services
should be extended to ART clinic where the majority of
the new ART clients report for care.

However, setting up a min-testing laboratory at the
ART clinic like it is done in central hospital facilities,
would require resources for biosafety and biosecurity
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infrastructure as well as devices for sample processing.
In that regard, prior planning and budgeting should be
considered. A recent study at a tertiary healthcare facility
in Malawi estimated a capital investment cost of estab-
lishing and equipping an advanced HIV disease room
for diagnostic tests to be U$10,708 [9]. This is afford-
able for MoH with the support from the U.S. President’s
Emergency Plan for AIDs Relief (PEPFAR) which has
recently focused on decreasing mortality among PLWH
by addressing advanced HIV Disease and its associated
opportunistic infections [22].

This study also established that healthcare providers
with less knowledge of the intervention lacked confi-
dence and self-efficacy when conducting AHD screening.
This led to low screening coverage. As a result, many eli-
gible clients were missed out as evidenced by the findings
of ART record review where 60% had no CD4 Cell count
results. Moreover, all screening sites had no AHD post-
ers for reference. Such findings are in agreement with
other programme evaluation studies that highlight inad-
equately trained providers as a stumbling block to ser-
vice delivery [23, 24]. To address the knowledge gap and
improve self-efficacy, formal AHD trainings are highly
recommended.

Improving knowledge and information about an inter-
vention through informal training is of great essence as
well as it leads to improvement in provider’s compli-
ance to guidelines [25]. As such, implementing health
facilities are encouraged to make use of other learning
platforms such as morning-handovers reporting and
ground-ward rounds to impart knowledge among key
implementers of AHD screening including students and
interns. This would lead to improved provider’s self-
confidence, uniformity and consistent quality of work
through adherence to policy guidelines supporting the
intervention [26].

In addition to formal and informal trainings, provision
of posters displaying eligibility criteria as well as test-
ing arigorithm may provide a reference for healthcare
providers with less knowledge of the intervention. One
advantage of using posters is that they are readily avail-
able, hence provides instant knowledge and awareness of
the intervention to healthcare providers [27].

It is important to highlight that provider’s aware-
ness of the interventional relative advantage emerged to
be another facilitator of AHD screening. Respondents
explained that trained healthcare providers perceived
the AHD screening package of care to have more clini-
cal benefits compared to the ordinary practice of care
before the programme was rolled out in 2020. They fur-
ther alluded that more deaths have been reversed with
the coming of AHD diagnostic tests and treatment pack-
age. Currently, there is overwhelming evidence that AHD
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screening improves early diagnosis and management of
opportunistic conditions, thereby contributing to gen-
eral improvement of quality of life for PLWH who would
otherwise succumb to death [2, 22, 28—-30]. As more peo-
ple present with AHD due to late HIV testing, screening
for AHD and its associated life threatening conditions
become the only gateway to appropriate care [4].

Regarding networks and partnerships, technical sup-
port from MoH and its implementing partners emerged
to be strong enablers of AHD screening as they helped
to fill in the gap of knowledge through capacity building.
Respondents claimed that quarterly visits by MoH del-
egates conducting ART integrated supervisions improved
overall facility performance in terms of screening and
management of clients diagnosed with AHD and its asso-
ciated life threatening conditions. HIV integrated review
meetings as well as MoH led mentorship and supervision
programmes are the drivers of implementation as they
provide platforms for learning where implementers from
different health facilities share successes and challenges
faced in the implementation of AHD screening services.

Internally, the presence of focal persons facilitate effi-
cient delivery of health interventions. In this study, pro-
grammes coordinators for HIV Testing Services (HTS),
and ART showcased extensive knowledge of the AHD
management package of care with high level of commit-
ment. Focal leads spearhead the implementation process
thereby simplifying complex interventional packages
which involve multiple steps and departments at a facility
level [31]. Globally, there is high demand for well-trained
focal leaders in healthcare and advocacy, especially in
countries with high HIV prevalence and limited human
resource capacity [32, 33].

It is important to note that some of the implementation
challenges faced can be partially addressed by integrating
AHD screening services into the existing HIV testing ser-
vices (HTS) and ART programmes which are sufficiently
supported by externally and have already established
structures for communication and expansion. Integra-
tion of related health programs reduces duplication of
services, is cost-effective, and as well as efficient [34, 35].

Study limitations

This study has potential limitations. Firstly, due to time
and financial constraints, the study was not done on large
scale involving multiple health facilities implementing
the AHD screening. Different health facilities might pre-
sent with different implementation challenges. Secondly,
we did not include newly diagnosed-HIV positive clients
for interviews to understand their experiences and chal-
lenges faced during AHD screening. Therefore, the find-
ings of this study may not be generalizable considering
the sample size. Nonetheless, the validity of the findings
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was partly achieved by the use of mixed methods design
(qualitative and quantitative).

Conclusion

In this study, poor coordination among providers, knowl-
edge gap and lack of supporting resources were identi-
fied as major barriers to AHD screening, affecting the
quality of care given to clients being linked to ART for
the first time. For low income countries such as Malawi,
improving access and coverage of AHD screening would
therefore require overcoming the existing barriers in the
facility set-up. One of the ways is to adopt cost effective
communication approaches for improving work coordi-
nation and to maintain good institutional partnerships
with MoH implementing partners to ensure continued
technical support towards AHD management package
of care. The study findings provide an insight of com-
mon contextual barriers and further suggest comprehen-
sive approaches for HIV programme implementers to
adopt and design barrier-tailored strategies for optimiz-
ing AHD screening and diagnostic services in healthcare
facilities.

Recommendation

To maximize screening coverage, MoH must provide
all the necessary resources to ensure that departments
such as ART Clinic have sufficient supporting materials
to independently conduct all tests for AHD screening.
Besides, the use of CFIR framework of analysis in evalu-
ation of such complex HIV interventional programs to
assess implementation progress highly recommended.
Future studies should focus on understanding clients
social-economic barriers and as well as testing accept-
ability and feasibility of tailored strategies highlighted in
this study.

Abbreviations

ART Antiretroviral Therapy

AHD Advanced HIV Disease

CFIR Consolidated Framework for Implementation Research
™M Cryptococcal Meningitis

COMREC  College of Medicine Research Ethics

CrAg Cryptococcol Antigen

DHSS Director of Health and Social Services

EGPAF Elizabeth Glaser Pediatric Aids Foundation

HCWs Health Care Workers

HIV Human Immunodeficiency Virus

IRIS Immune Reconstitution Inflammatory Syndrome
MHIRST Malawi HIV Implementation Research Scientist Training program
MoH Ministry of Health

MPHIA Malawi Population based HIV Impact Assessment
PEPFAR President’s Emergency Plan For AIDS Relief

PLHIV People Living With HIV

SSA Sub-Saharan Africa

TAT Turn Around Time

B Tuberculosis

UNAIDS United Nations Programme on HIV/AIDS

WHO World Health Organization



Mithi et al. BMC Health Services Research (2023) 23:1015

Acknowledgements

Would like to acknowledge the following individuals for their contributions
towards this article. Prof Victor Mwapasa and Prof Mina Hoseinpour from
Malawi HIV Implementation Research Scientist Training (M-HIRST) program
for reviewing and approving the research protocol for funding; Prof Adamson
Muula and Prof Fanuel Lampiao from ACEPHEM-KUHeS for supporting the
Abstract and Manuscript writing.

Authors’ contributions

BM developed protocol, collected and analyzed data. AB played a role in
qualitative data validation, codebook development and thematic analysis. LK
and FN supervised development of research protocol and development of
data collecting tools. EZS was the main academic supervisor of the research
project. All authors read and approved the final manuscript. MB = Brany
Mithi, LK=Lester Kapanda, AG=Agatha Bula, FN= Fatsani Ngwalangwa, EZS=
Evanson Z Sambala.

Funding

The research was supported by the Fogarty International Center of the
National Institutes of Health (NIH) under the Award Number D43TWO010060.
The content does not represent the official views of the NIH. The funders had
no role in the study design, data collection and analysis. Decision to publish or
preparation of the manuscript.

Availability of data and materials

This datasets generated and or analysed during the current study are not
publicly available to ensure the privacy and confidentiality of the participants
but are available from corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was part of my academic research project approved by College

of Medicine Research and Ethics Committee (COMREC), certificate number
P01/22/3542.) COMREC is an ethical committee body under Kamuzu Univer-
sity of Health Sciences (KUHeS) which has the authority to approve health
related studies. Informed consent was obtained from all subjects and/or their
legal guardian(s). All experiments were performed in accordance with relevant
guidelines and regulations (such as the Declaration of Helsinki).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Public Health, School of Global and Public Health, Kamuzu
University of Health Sciences (KUHeS), P/Bag 360, Chichiri, Blantyre 3, Malawi.
2University of North Carolina (UNC) Project, Lilongwe, Malawi. >Elizabeth
Glaser Pediatric AIDS Foundation (EGPAF), Lilongwe, Malawi.

Received: 18 February 2023 Accepted: 7 September 2023
Published online: 20 September 2023

References

1. MPHIA. Malawi population-based HIV impact assessment MPHIA 2020-
2021. https://phia.icap.columbia.edu/wp-content/uploads/2022/03/
110322_MPHIA_Summary-sheet-English.pdf.

2. Nyasulu P Advanced HIV disease update: Malawi HIV in Malawi-HIV preva-
lence (2020 HIV Spectrum). 2020. Available: https://cquin.icap.columbia.
edu/wp-content/uploads/2020/07/AHD-Meeting_Malawi-Presentation.
pdf.

3. Malawi Population-based HIV Impact Assessment 2020-2021. https://
phia.icap.columbia.edu/wp-content/uploads/2022/12/241122_Mphia_
Foreword.pdf.

20.

21

22.

Page 10 of 11

Chihana ML, et al. Distribution of advanced HIV disease from three high
HIV prevalence settings in Sub-Saharan Africa: a secondary analysis data
from three population-based cross-sectional surveys in Eshowe (South
Africa), Ndhiwa (Kenya) and Chiradzulu (Malawi). Glob Health Action.
2019;12(1):1679472. https://doi.org/10.1080/16549716.2019.1679472.
World Health Organization (WHO). WHO global TB report 2019, vol. 4, no.
1.2019.

Rajasingham R. Global burden of disease of HIV-associated cryptococ-
cal meningitis: an updated analysis. Physiol Behav. 2017;176(10):139-48.
https://doi.org/10.1016/51473-3099(17)30243-8.Global.

Haas AD, et al. Prevalence of and factors associated with late diagnosis
of HIV in Malawi, Zambia, and Zimbabwe: Results from population-
based nationally representative surveys. PLOS Glob Public Heal.
2022;2(2):e0000080. https://doi.org/10.1371/journal.pgph.0000080.

Hu X, et al. HIV late presentation and advanced HIV disease among
patients with newly diagnosed HIV/AIDS in Southwestern China: a large-
scale cross-sectional study. AIDS Res Ther. 2019;16(1):1-10. https://doi.
0rg/10.1186/512981-019-0221-7.

Heller T, et al. Implementing advanced HIV disease care for inpatients in a
Referral Hospital in Malawi — demand, results and cost implications. Ann
Glob Heal. 2022;88(1):1-11. https://doi.org/10.5334/aogh.3532.

. Malawi National Strategic Plan for HIV and AIDS 2020-2025. https:.//www.

prepwatch.org/wp-content/uploads/2022/07/National-Strategic-Plan-
for-HIV-and-AIDS-2020-25-Final.pdf.

. Ministry of Health. 2019 Policy updates addendum to the 4 edition of

the Malawi integrated guidelines and standard operating procedures for
clinical HIV services. 2019. p. 1-28.

. World Health Organization. Guidelines for managing advanced HIV dis-

ease and rapid initiation of antiretroviral therapy. In: WHO Libr. Cat. Data
Trends. 2017. p. 56.

. Hakim J, et al. Europe PMC Funders Group enhanced prophylaxis

plus antiretroviral therapy for advanced HIV infection in Africa.
2018;377(3):233-45. https://doi.org/10.1056/NEJMoa 1615822 Enhan
ced.

. Sim J, Saunders B, Waterfield J, Kingstone T. Can sample size in qualitative

research be determined a priori? Int J Soc Res Methodol. 2018;21(5):619—
34, https://doi.org/10.1080/13645579.2018.1454643.

. Keith RE, Crosson JC, O'Malley AS, Cromp DA, Taylor EF. Using the

Consolidated Framework for Implementation Research (CFIR) to produce
actionable findings: a rapid-cycle evaluation approach to improving
implementation. Implement Sci. 2017;12(1):1-12. https://doi.org/10.
1186/513012-017-0550-7.

. Kanyama C, et al. Implementation of tuberculosis and cryptococcal

meningitis rapid diagnostic tests amongst patients with advanced
HIV at Kamuzu Central Hospital, Malawi, 2016-2017. BMC Infect Dis.
2022;22(1):1-8. https://doi.org/10.1186/512879-022-07224-6.

. Mbewe N, et al. Advanced HIV disease management practices within

inpatient medicine units at a referral hospital in Zambia: a retrospective
chart review. AIDS Res Ther. 2022;19(1):1-6. https://doi.org/10.1186/
$12981-022-00433-8.

. Naidoo N, Zuma N, Khosa NS, Marincowitz G, Railton J, Matlakala N, et al.

Quialitative assessment of facilitators and barriers to HIV programme
implementation by community health workers in Mopani district, South
Africa. 2018;1-17. https://journals.plos.org/plosone/article?id=10.1371/
journal.pone.0203081.

. Rogers HL, et al. Barriers and facilitators in the implementation of an

evidence-based health promotion intervention in a primary care setting:
a qualitative study. J Health Organ Manag. 2021;35(9):349-67. https://doi.
org/10.1108/JHOM-12-2020-0512.

Manji K, Hanefeld J, Vearey J, Walls H, De Gruchy T. Using WhatsApp
messenger for health systems research: a scoping review of available
literature. Health Policy Plan. 2021;36(5):774-89. https://doi.org/10.24911/
SJP106-1596913564.

Sanga ES, Mukumbang FC, Mushi AK, Lerebo W, Zarowsky C. Understand-
ing factors influencing linkage to HIV care in a rural setting, Mbeya, Tan-
zania: qualitative findings of a mixed methods study. BMC Public Health.
2019;19(1):1-15. https://doi.org/10.1186/512889-019-6691-7.

Boyd AT, et al. Addressing advanced HIV disease and mortality in global
HIV programming. AIDS Res Ther. 2020;17(1):1-7. https://doi.org/10.1186/
$12981-020-00296-x.


https://phia.icap.columbia.edu/wp-content/uploads/2022/03/110322_MPHIA_Summary-sheet-English.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2022/03/110322_MPHIA_Summary-sheet-English.pdf
https://cquin.icap.columbia.edu/wp-content/uploads/2020/07/AHD-Meeting_Malawi-Presentation.pdf
https://cquin.icap.columbia.edu/wp-content/uploads/2020/07/AHD-Meeting_Malawi-Presentation.pdf
https://cquin.icap.columbia.edu/wp-content/uploads/2020/07/AHD-Meeting_Malawi-Presentation.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2022/12/241122_Mphia_Foreword.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2022/12/241122_Mphia_Foreword.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2022/12/241122_Mphia_Foreword.pdf
https://doi.org/10.1080/16549716.2019.1679472
https://doi.org/10.1016/S1473-3099(17)30243-8.Global
https://doi.org/10.1371/journal.pgph.0000080
https://doi.org/10.1186/s12981-019-0221-7
https://doi.org/10.1186/s12981-019-0221-7
https://doi.org/10.5334/aogh.3532
https://www.prepwatch.org/wp-content/uploads/2022/07/National-Strategic-Plan-for-HIV-and-AIDS-2020-25-Final.pdf
https://www.prepwatch.org/wp-content/uploads/2022/07/National-Strategic-Plan-for-HIV-and-AIDS-2020-25-Final.pdf
https://www.prepwatch.org/wp-content/uploads/2022/07/National-Strategic-Plan-for-HIV-and-AIDS-2020-25-Final.pdf
https://doi.org/10.1056/NEJMoa1615822.Enhanced
https://doi.org/10.1056/NEJMoa1615822.Enhanced
https://doi.org/10.1080/13645579.2018.1454643
https://doi.org/10.1186/s13012-017-0550-7
https://doi.org/10.1186/s13012-017-0550-7
https://doi.org/10.1186/s12879-022-07224-6
https://doi.org/10.1186/s12981-022-00433-8
https://doi.org/10.1186/s12981-022-00433-8
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0203081
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0203081
https://doi.org/10.1108/JHOM-12-2020-0512
https://doi.org/10.1108/JHOM-12-2020-0512
https://doi.org/10.24911/SJP.106-1596913564
https://doi.org/10.24911/SJP.106-1596913564
https://doi.org/10.1186/s12889-019-6691-7
https://doi.org/10.1186/s12981-020-00296-x
https://doi.org/10.1186/s12981-020-00296-x

Mithi et al. BMC Health Services Research

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

(2023) 23:1015

Belay YA, Yitayal M, Atnafu A, Taye FA. Barriers and facilitators to the imple-
mentation and scale up of differentiated service delivery models for HIV
treatment in Africa: a scoping review. BMC Health Serv Res. 2022,22(1):1-
23. https://doi.org/10.1186/512913-022-08825-2.

Verkaik R, Van Veenendaal H, Deurenberg R. Barriers and facilitators to the
implementation of care innovation in organisation. 2011,29(5):443-56.
https://doi.org/10.1521/aeap.2017.29.5.443 BARRIERS.

Dagne AH, Beshah MH. Implementation of evidence-based practice: the
experience of nurses and midwives. PLoS ONE. 2021;16(8):1-12. https://
doi.org/10.1371/journal.pone.0256600.

Giri K, Frankel N, Tulenko K, Puckett A, Bailey R, Ross H. Keeping up

to date: continuing professional development for health workers in
developing countries. Capacit. Partnersh. 2012; p. 6. Available: www.intra
health.org/../keeping-up-to-date-continuing-profe.

Barik AL, Purwaningtyas RA, Astuti D. The effectiveness of traditional
media (Leaflet and Poster) to promote health in a community setting in
the digital era: a systematic review. J Ners. 2019;14(3):76-80. https://doi.
0rg/10.20473/jn.v14i3.16988.

Government of Lesotho. Approach to the management of advanced
HIV disease ( AHD ) Government of Lesotho: screening, diagnosing,
preventing, and treating AHD-related opportunistic infections and other
AHD-related conditions. vol. 1. 2020.

Hakim J, Hc D. Advanced HIV disease: focus on sub- Saharan Africa.
2020. Available: https://cquin.icap.columbia.edu/wp-content/uploads/
2020/07/Hakim-CQUIN_AHD-2020.pdf.

Hassan FE, et al. Implementation of WHO guidelines on manage-

ment of advanced HIV disease and its impact among TB co-infected
patients in Tanzania: a retrospective follow-up study. BMC Public Health.
2022;22(1):1-9. https://doi.org/10.1186/512889-022-13498-x.
Damschroder LJ, Reardon CM, Widerquist MAO, Lowery J. The updated
consolidated framework for implementation research based on user
feedback. Implement Sci. 2022;17(1):1-16. https://doi.org/10.1186/
513012-022-01245-0.

Jones DS, et al. Increasing leadership capacity for HIV/AIDS programmes
by strengthening public health epidemiology and management training
in Zimbabwe. Hum Resour Health. 2009;7:69. https://doi.org/10.1186/
1478-4491-7-69.

Szekeres G, Coates TJ, Ehrhardt AA. Leadership development and HIV/
AIDS. AIDS. 2008;22 Suppl 2(Suppl 2):1-11. https://doi.org/10.1097/01.
aids.0000327433.90419.61.

Patel P, et al. Integrating HIV and hypertension management in low-
resource settings: lessons from Malawi. PLoS Med. 2018;15(3):1-10.
https://doi.org/10.1371/journal.pomed.1002523.

Garrib A, et al. Integrated care for human immunodeficiency virus,
diabetes and hypertension in Africa. Trans R Soc Trop Med Hyg.
2019;113(12):809-12. https://doi.org/10.1093/trstmh/try098. England.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s12913-022-08825-2
https://doi.org/10.1521/aeap.2017.29.5.443.BARRIERS
https://doi.org/10.1371/journal.pone.0256600
https://doi.org/10.1371/journal.pone.0256600
http://www.intrahealth.org/.../keeping-up-to-date-continuing-profe
http://www.intrahealth.org/.../keeping-up-to-date-continuing-profe
https://doi.org/10.20473/jn.v14i3.16988
https://doi.org/10.20473/jn.v14i3.16988
https://cquin.icap.columbia.edu/wp-content/uploads/2020/07/Hakim-CQUIN_AHD-2020.pdf
https://cquin.icap.columbia.edu/wp-content/uploads/2020/07/Hakim-CQUIN_AHD-2020.pdf
https://doi.org/10.1186/s12889-022-13498-x
https://doi.org/10.1186/s13012-022-01245-0
https://doi.org/10.1186/s13012-022-01245-0
https://doi.org/10.1186/1478-4491-7-69
https://doi.org/10.1186/1478-4491-7-69
https://doi.org/10.1097/01.aids.0000327433.90419.61
https://doi.org/10.1097/01.aids.0000327433.90419.61
https://doi.org/10.1371/journal.pmed.1002523
https://doi.org/10.1093/trstmh/try098

	Barriers and facilitators to implementing advanced HIV disease screening at a secondary referral hospital -Malawi: a convergent parallel study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study design
	Study setting
	Study population and sample size
	Framework of analysis
	Data collection procedure
	Data collection tool
	In-depth interviews with healthcare workers

	Qualitative data analysis
	Secondary data collection (quantitative)

	Quantitative data analysis

	Results
	Qualitative findings
	Demographic characteristic of participants

	Perceptions of healthcare workers regarding AHD screening
	Contextual barriers
	Outer setting: critical incidents, complexity of the intervention
	Inner setting: readiness to implementation (Availability of supporting resources)
	Inner setting: poor communication and networks
	Individual characteristics: knowledge gap; self-efficacy

	External facilitators 
	Outer setting: relative advantage; external policy; partnerships and connection

	Internal facilitators
	Inner setting: implementation leads

	Quantitative results
	Demographic characteristics


	Discussion
	Study limitations

	Conclusion 
	Recommendation

	Acknowledgements
	References


