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Abstract:
haemodialysis for approximately 100 patients. Aim: To explore the feasibility of establishing a

Background: Malawi has a rudimentary NHS providing government-funded

peritoneal dialysis (PD) service in Malawi. Methods: An explorative, qualitative design was used.
Face-to-face interviews collected data from 16 patients and 9 healthcare professionals. Interviews
were audio-recorded, transcribed verbatim, and analyzed using reflexive thematic analysis. Results:
Understanding of dialysis was excellent. Many of the nurses had provided PD in the past. Lack of
surgical and community expertise; risk of infections when living conditions are poor and availability
of affordable consumables were identified as potential barriers. Patients were self-motivated and
welcomed a home-based regimen with cost-savings on travel. PD was viewed as an opportunity to
expand dialysis provision, especially for those who live remotely. Conclusion: There is need and
willing to expand renal services in Malawi. Accurate, transparent records of renal disease and
allocation of dialysis provision are essential. This must be prioritized in plans to improve renal care.
PD could provide an effective dialysis modality. Concerns regarding education, sanitation and
consumables are not unsurmountable.
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1. Introduction

End stage renal disease (ESRD) in Africa presents a growing public health crisis. It
primarily affects young, economically productive adults with late presentation, lack of
resources and dual burden of communicable and non-communicable disease providing a
challenge for healthcare systems [1]. Access to kidney replacement therapy (KRT) is
limited with hemodialysis (HD) being the primary modality where available. Peritoneal
dialysis (PD) is a home-based alternative, which has proven cost-effectiveness in
developed countries. Adoption in sub-Saharan Africa (SSA) is limited out with South
Africa [2].

Malawi is a small country in southeastern Africa with a population of approximately
22 million. It is one of the poorest countries in the world, with nearly three-quarters of the
population living below the international poverty line [3]. Malawi has a government-
funded National Health Service (NHS) that is free for all Malawians at the point of
delivery [4]. However, the NHS does not function well owing to lack of manpower,
overpopulation, lack of equipment and technology, lack of skills and expertise, and
insufficient funds [4,5].
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Renal care in Malawi has been sporadic. There are only two nephrologists in the
country [6]. Referral to renal services is haphazard. There is a lack of transparency and
consistency regarding the provision of KRT [7,8]. Many patients die while waiting for
dialysis. However, the true numbers are unknown because no formal records of chronic
kidney disease (CKD) are maintained9. Currently, there is no access to transplantation or
maintenance PD [9].

Kamuzu Central Hospital (KCH) in Lilongwe, is the largest of the two publicly
funded dialysis units in Malawi [6]. At the time of writing, there were 12 dialysis machines
providing outpatient HD for 65 patients. Fewer than half of dialysis machines are
functional [4]. The patients were dialyzed twice a week. The average patient age is 42
years, and many patients spend more than 10 years on HD [8].

The aims of this project were 3-fold: firstly, to evaluate the current dialysis and
vascular access provision in Malawi; second, to assess the feasibility of PD as a KRT
modality in Malawi; and third, to evaluate potential barriers and enablers to PD provision.

2. Methods
2.1. Study Design

An explorative, descriptive, qualitative design was used to contextualize the current
KRT provision within Malawi and explore healthcare providers (HCPs) and patients’
understanding of various dialysis modalities, with particular interest in the utilization of
PD.

2.2, Setting

Patients were recruited from the HD unit at Kamuzu Central Hospital in Lilongwe,
Malawi.

2.3. Sampling and participants

Semi-structured interviews were conducted with 16 hemodialysis patients and 9 staff
members closely associated with renal service. Patients were eligible to participate if they
were on HD and HCPs if they currently or previously worked with patients with ESRD.
Purposive sampling of patients was performed to ensure a representative sample with
regard to sex, dialysis access modality, and socioeconomic status. Prior to the initiation of
the study, we intended to interview 30 patients and 15 staff members; however, it was
evident that saturation of responses was achieved after 16 patient interviews. All
participants were approached in person by one of the researchers, and written informed
consent was obtained. Each patient was offered an incentive of 10,000MKW for
participation.

2.4. Data collection and management

One-to-one semi-structured interviews lasting 45-60 minutes were conducted.
Several relevant themes (cost, sanitation, and availability of resources) were hypothesized
prior to data collection based on the researchers’” own observations and other data from
low- and middle-income countries (LMICs) [9,10]. Common themes (comprehension,
acceptability, practicality, cost, resource allocation, perceived barriers, and motivations)
were explored in all the interviews. However, given that views on KRT have never been
explored within an LMIC with a publicly funded healthcare system before, an inductive,
explorative approach was also taken based on participant responses to allow the
exploration of novel themes and avoid preconceived opinions of the researchers that
significantly impacted the themes derived (Appendix 1). Interviews with staff members
were conducted in English by a Scottish researcher (EA). The interviews were conducted
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at secure teleconferencing facilities. All the interviews were audio-recorded on secure
Dictaphones, anonymized and transcribed verbatim. EA had no prior relationship with
the interviewees. Interviews with patients were conducted by Malawian dialysis nurses
(MK, EM, VC, and MM), either in English or Chichewa. If interviews were conducted in
Chichewa, the bilingual interviewer translated the interview into English at the time of
the transcription. Some dialysis nurses had known the interviewees for several years. All
interviewers were female and had extensive prior knowledge of renal failure and dialysis
modalities. No repeat interviews were conducted, and the interview notes were not
returned to the participants for review or comment.

2.5. Data analysis

Given the lack of existing data on the subject, a reflexive thematic approach to
analysis was chosen for analysis because of its simplicity and flexibility. Reflexive
thematic analysis considers the researcher’s interpretive analysis of the data, theoretical
assumptions of the analysis, and analytical skills/resources of the researcher [11,12].
Researchers from both the UK and Malawi were involved in collecting, coding, and
analyzing the results to ensure that a range of perspectives were considered. A COREQ-
32 checklist was utilizing for reporting purposes.

All interviews were translated into English where necessary and transcribed
verbatim. Wherever possible, the data were transcribed orthographically; however, due
to language barriers and the need for translation, this was not always possible. On
occasion, where there was dubiety as to the exact translation, both words were noted, and
clarity was sought by the interviewee. In cases where cultural nuances were not fully
understood, additional clarification was sought by Scottish and Malawian researchers (EA
and MK). All transcripts were anonymized prior to the analysis.

The transcripts then underwent iterative analysis using the six-step process
described by Braun and Clarke (2006): familiarization with data, indicative preliminary
coding, review of codes, charting a themed framework using the codes, defining and
naming themes, and interpretation [10,13]. Three individuals were involved in coding
(two Scottish researchers—a doctor and a nurse (EA, LB) and a Malawian nurse (MK)). It
was hoped that by utilizing coders from a variety of backgrounds, multiple perspectives
should be considered. Coding software was not used for the analysis. Coding was initially
undertaken independently before the interpretation of the data were considered together.
In line with the ethos of reflexive thematic analysis, complete concordance between
analyses is neither anticipated nor necessary. A summary of the common themes is
reported, as well as any discrepancies in interpretation.

2.6. Ethical considerations

Necessary approval was obtained from the institutional research committee at
Kamuzu Central Hospital 19t June 2024), and the National Health Service of Malawi
Research Committee (NHSRC) (Approval No: 4471, 17t February 2025). All participants
provided written informed consent. The research was conducted in adherence to World
Medical Association Declaration of Helsinki principles.

3. Results

3.1. Participants

Sixteen patients and nine healthcare professionals (HCPs) were approached to
participate in the study. All participants provided consent and completed semi-structured
interviews. Originally, there were plans to interview up to 40 participants, but data
saturation was achieved in 16 patients. The mean patient age was 35 years (range: 25-55).
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Eleven patients (69%) were male. All patients received hospital hemodialysis (62.5%) via
a catheter. Only one patient had prior experience with another dialysis modality. Eight
patients (50%) were employed in some form of work (three informally); one was retired,
two were housewives, and one was a full-time student. Four patients (25%) were
unemployed.

Ten of the patients (62.5%) lived in Lilongwe, and the remainder travelled up to 100
km (6-hour round trip) for each dialysis session. The costs of travel to and from dialysis
were met by the patients. On average, patients spent 6,650 MKW (4 USD) (range: 2000-
21000 MWK ) to travel to each dialysis session. (This equates to the equivalent of a quarter
of the average patient’s monthly salary [14]).

Eleven patients (69%) had electricity in their homes; the remainder used candles for
lighting or solar power to charge their mobile phones. Eight patients (50%) had running
water in their homes. Five utilized burr holes/communal pumps for drinking water and
three purchased bottled water at kiosks.

3.2. Existing renal care within Malawi

The dialysis unit at XXX is one of the two publicly funded dialysis units within
Malawi. It has 12 dialysis machines (in mid-September 2024, only 5 of which were fully
functional). 65 patients were currently undergoing dialysis at KCH. The patients were
dialyzed twice per week. Peritoneal dialysis has previously been available, but no patient
currently receives maintenance PD. Malawi nominally agreed with the Indian
government for transplantation. However, no one has yet been transplanted into the
public sector. Two trained nephrologists were present in Malawi. There were no vascular
surgeons or interventional radiologists in the study.

No formal records are available regarding the number of patients with chronic
kidney disease (CKD) or end-stage renal disease (ESRD). One nurse commented, “No
records are kept so we don’t even know how many patients have CKD. The nephrologists see some
in clinics but that only scratches the surface.” There is a large waiting list for hospital
hemodialysis spaces, “but with no transplantation, many of our patients spend over 10 years (on
hospital haemodialysis), so spaces don’t become available often” (Nurse 2). HCPs acknowledge
that “many die because we don’t have any dialysis spaces” (Nurse 2).

3.3. Preliminary coding

Figure 1 provides a diagrammatic representation of the initial coding, major, and
minor themes identified from the interviews, along with interrelationships. Three
iterations were required to derive Figure 1.
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Figure 1. Schematic representation outlining derivation of major and minor themes and
interrelationships. The ovals represent the major themes; rectangle minor themes, Solid
lines denote strong interrelationships and double-headed arrows minor
interrelationships.

3.4. Major themes
3.4.1. Knowledge

All three coders agreed that the patients’ understanding of HD was excellent. Almost
all patients mentioned “cleansing the blood” or “removing waste products” (Supplementary
Appendix). Notably, only one patient underwent transplantation. Most patients were well
informed about fistulae and catheters, although there were some minor misconceptions
(Supplementary Appendix).

Eleven (69%) patients had heard of PD. Only one patient had a personal experience.
Five more had met someone who had previously been diagnosed with PD. Of those
patients who had heard of PD, most described it as “another type of dialysis”. More than
half referred to “a tube in the stomach”. Five patients made specific reference to PD as home-
based therapy with “training” mentioned by many patients within their initial definition.
A few patients had misconceptions such as “it’s a tube into the kidney (blood) vessels” (Patient
6) or that it was a modality that should only be used “when all other options have failed”. All
the nursing staff interviewed had prior experience of providing PD, although they
acknowledged “we have not done it for some years”. The nephrologist had basic experience


https://www.scipublications.com/download/6882.docx
https://www.scipublications.com/download/6882.docx
https://www.scipublications.com/download/6882.docx

Emma Aitken et al.

6 of 18

in prescribing and delivering PD; however, none of the surgeons had any experience in
inserting PD catheters.

If given the choice, 11 patients (69%) preferred KRT modality as HD via a fistula, 1
would choose HD via a catheter, and 4 (25%) of the patients’ first choice KRT would be
PD. Two additional patients reported that they would consider PD a suitable second-line
option if a fistula was not available. Eight patients (50%) reported that they would not
want to undergo PD under any condition. Concerns about “infection”, “inadequate
education and training” and prior observed experience of “poor outcomes” were most cited
as reasons for patients not wanting to undergo PD. “Fewer hospital visits” and “cost savings
on transport” were the principal motivators. HCPs were universally positive for PD,
primarily as a means to expand dialysis capacity (Supplementary Appendix).

3.4.2. Infrastructure and sustainability

The need for a well-established infrastructure (both at the hospital and national levels)
was identified as essential for providing quality renal service. Several HCPs highlighted
that the current lack of quality records limited understanding of true resource need e.g.
“One of the biggest issues is that we just don’t know how many people there are in conservative
care (Low Clearance CKD care). There are no records of those people who are admitted to hospital
with renal failure but who aren’t referred for dialysis.” (HCP 2) (Table 1).

Table 1. Quotations from interviews with patients and HCPs outlining major and minor themes

Infrastructure and sustainability

“Efforts to expand and sustain the service should be made” (Patient 2)

“Increase the funding to the hospital so that the patient should not lack anything when they start treatment”. (Patient 16 re: PD)
“It could help the people who need dialysis but who cannot be enrolled onto chronic haemodialysis (hospital haemodialysis)
due to lack of machines, thereby saving lives. A lot of people are dying because they don’t have access to haemodialysis.”
(Patient 10 re: PD)

“There needs to be availability of other resources e.g. soap for cleaning” (Patient 6 re: PD)

“We need to ensure availability of antibiotics”. (Patient 7 re: PD)

“Mupirocin is not always available” (Patient 7 re: TCVC)

“Its needs a separate ward for patients to wait there before and after construction instead of mixing with all the medical clients”
(Patient 8 re: AVG)

“Availability and variety of antibiotics. In the past they used gentamycin” (Patient 12 re: PD)

“One of the biggest issues is that we just don’t know how many people there are in conservative care (Low Clearance). There
are no records of those people who are admitted to hospital with CKD or with renal failure but who aren’t referred for dialysis.
We don’t even keep good records of the ones we know about who die whilst awaiting a space on dialysis.” (HCP 2)

“There’s nothing up North (in the North of Malawi). We’ve had patients who have had to move down from Karonga (town in
North of Malawi). They only send acutes from Mzuzu (another larger town in the north) and often it’s too late. We’ve made
attempts to provide upskilling at the local hospitals but its implementation that’s the problem. We went up there (to Mzuzu)
for many weeks and we educated, and we trained. We took nurses and doctors and dieticians and trained the local team. That
was nearly two years ago. And what’s happened since.... nothing! Not a single patient has had dialysis!” (HCP 1)

“The president needs to go. I'll be voting him out next year. Five years ago one dollar was 750 MWK, now its one dollar for
2000MKW. 50kg of rice costs $70. How do I feed my family? There’s no political infrastructure. It's absolute chaos.
Disorganized inertia and corruption. And we're trying to provide healthcare on that background” (HCP 8)

“The Malawian people are partly to blame. They want to put all the responsibility on the government and be reliant on
handouts” (HCP 9)

“We know that there are over one thousand conservative care patients (CKD) patients. We don’t know the exact data though.
They don’t come or don’t register everyone. Only about 400 are currently seen in conservative care (CKD out-patient) clinics.
We know that about 85% of our registered patients present late (with established real failure). There’s a waiting list for dialysis.

I don’t know how many.... A lot. The majority die before there’s a space (on haemodialysis) for them. We have to try PD as

there’s so many dying with no option” (HCP 5)
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“There’s no spaces on haemodialysis. There are 60 chairs. There’s no transplantation. No one is coming off the other end so
there’s little scope to get on”. (HCP 6)
“Where there’s a will there’s a way. We just want what’s best for the patient” (HCP 7 (Surgeon) when asked about balancing

the demands of elective AVF creation against all the other emergency surgeries

Education and training

“You need to be extra smart with PD. The nurses teach you to perform the dialysis at home”. (Patient 2 re: PD)

“It is easy to access because the doctors that do it come often” (Patient 4 with reference to fistula and visiting surgeons)
“We can’t manage the complications” (Patient 6).

“Lack of/ shortage of staff as it needs more time for someone to grasp the concept”. (Patient 4 re: PD)

“There’s need for intensive education. Once information is clear, this is my number one modality to use” (Patient 7 re: PD)
“There is need for thorough education on how to do PD and support for PD clients” (Patient 8 re: PD)

“I'would not want PD because it needs smartness to prevent infection” (Patient 5 re: PD)

“It needs experienced surgeons who can be available to review the tubes from time to time” (Patient 10)

“By having skilled and well trained surgeons” (Patient 11)

“The procedure should be done by experts who have adequate training” (Patient 8)

“Capacity building by training our medical personnel so that they should learn how it works, how to fix and how to remove
it.” (Patient 15)

“Most patients are not well educated hence it is difficult to comprehend what you are being told” (Patient 14 re: PD)
“Fistula First” (HCP 1)

“Patients getting sick because they are not following the proper procedures.” (Patient 12 re: PD)

Complications and management

Infection

Sanitation and bathing

“There is need to be thorough in terms of hygiene”. (Patient 4 re: PD)

“It’s flexible when bathing; you don’t stress about water coming into the fistula when bathing” (Patient 2 with reference to
fistula)

“Problems with bathing- you can’t bathe properly; it easily gets infections” (Patient 4 re: TCVC)

“Once wet you get infections” (Patient 6 re: TCVC)

“Shivering a lot when connected to the machine” (Patient 10 re: TCVC)

“Bathing is very challenging because the catheter is not supposed to get wet. My experience of two years with a catheter was
that, despite being careful, I got infections”. (Patient 7 re: TCVC)

“It shouldn’t get wet to prevent infections. But in some situations, it gets wet and it’s very difficult to care for it” (Patient 10 re:
TCVC)

“The dust! You've seen it. It's everywhere. It gets everywhere. How can you expect patients to keep anything clean with all that
dust?” (HCP 5)

“From my experience, the survival rate of the PD patient is almost zero. The longest time a PD patient has lived for in Malawi
is 4 years. They all die in a short space of time” (Patient 9 re: PD).

“As much as PD is needed in Malawi, hygiene will be a very big challenge because of the rooms (houses) we use. It is very hard
to maintain good hygiene in most homes due to poor economic status”. (Patient 11 re: PD)

“For me, I am in construction, and I deal a lot with dust (there might be problems)”. (Patient 9)

“We have a lot of line complications. They are put in by one of the internal medicine specialists. We have had to repair arteries
after a line has gone into an artery.... That maybe happens once or twice a year. Initially we insert a temporary line. It stays for
about a month, but they’re almost all infected by then” (HCP 3)

“Why not use PD? We need to try again. Everyone is worried about infection, but we need to try” (HCP 6)

“Many patients shiver on dialysis” (HCP 6)

“Most of the patients who shiver on dialysis get better with some antibiotics” (HCP 3)

“Running water and electricity? (laugh). Not even in parts of Lilongwe. They’d need to use a well. It's not developed yet.”
(HCP 5)

Aneurysms

“It swells a lot if needles not properly inserted” (Patient 2 re: AVF aneurysm)

“We see a lot of big pulsatile fistulas that bleed for a very long time (sometimes 45 minutes after the needles come out” (HCP 4

describing central vein stenosis)
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Comfort and pain

“Pain during needle insertion” (Patient 4 re: AVF)

“Abdominal pain when filling with PD fluid and complications such as catheter blocking. That's what happened with me”.
(Patient 1 re: PD)

“It uses the abdomen which is very uncomfortable” (Patient 10 re: PD)

Ownership and self-care
“You must squeeze a ball for it to mature” (Patient 3 with reference to AVF)
“It’s easy to care (for)” (Patient 2with reference to AVF)

“These have to be secured well with plasters.” (Patient 2 re: TCVC)

“I can just follow instructions” (Patient 10 re: PD)

Wellbeing and Activities of Daily Living

“Easy to take care of and patient stays with a happy life” (Patient 10 re: AVF)

“PD can improve quality of life since it is done a number of times a day” (Patient 7 re: PD).

“Since it is done every dayj, it is like the kidney is working normally” (Patient 8 re: PD).

“For me, I've had a line and a fistula. The fistula allows me to work well” (Patient 9).

“TCVC allows me the freedom to do a lot of activities like washing clothes and carrying heavy groceries since I am a girl”
(Patient 10)

“I can get my boobs back out for my husband!” (Patient 8 who had AVF created and TCVC removed)

“It negatively affected school due to kidney failure and I dropped out after standard eight” (Patient 1).

“It is difficult to work effectively when spitting sputum mixed with blood” (Patient 3)

“My body is weak” (Patient 10)

“Sometimes I start experiencing shortness of breath at work. With kidney disease you easily get sick, suddenly feeling very sick
and very weak that you can’t work and have to be instructed by someone. It’s really a challenge” (Patient 4)

“It's hard to balance my business and dialysis. Dialysis is time consuming and some days you need to be doing business at the
same time as my scheduled haemodialysis.” (Patient 11)

“I feel weak most of the time when I do household chores. It is impossible to continue to go to school. Since I missed classes, I
didn’t pass the examinations”. (Patient 13)

“I have to skip work and classes to go to scheduled haemodialysis sessions. Sometimes I'm too weak to work due to
complications of dialysis such as anemia” (Patient 3).

“It has impacted me a lot. Sometimes, I cannot go to places because I have to come here. I am thinking about coming to the
hospital all of the time” (Patient 5).

“It has impacted in a lot of ways. Since in construction you do not fear the sun, so mostly I am weak. It has reduced the chances
of where I can go. In fact, I can only work here (In Lilongwe). Also, because I'm a supervisor, I'm required to work in the sun
which is very difficult” (Patient 10”.

“The impact is not only on work. Firstly, it disturbed my education. I failed to complete. Then I found a job from which I was
dismissed due to low productivity since I was expected to go to the hospital two times per week for dialysis. In addition to that,
I would also miss days when I was not feeling OK. I was also personally not satisfied with my performance” (Patient 8).

“It has affected me a lot because I rely on others to purchase my spare parts (to repair mobile phones). They sometimes lie to
me. And my finances are reduced due to dialysis demands” (Patient 13).

“First of all, time management is very challenging, because the time you find a piece of work is the very same time you have to
go to dialysis treatment. That means that whenever you are planning an activity, you need to consider your dialysis schedule.
Sometimes it is impossible to go long-distance to work” (Patient 14).

“The beauty about PD is that it can be done anywhere. PD gives freedom of movement that one is able to go to school and
work even in areas where they don’t have haemodialysis machines. PD makes one productive as you are able to go to school
and work” (Patient 8).

“The average age of a patient on dialysis at KCH currently is 42 years. The average life expectancy of a dialysis patient in
Malawi is 57 years. I can tell you that. It means that many of our patients are on haemodialysis for over 10 years. It's a way of
life for them” (HCP 1)

Cost

“Having kidney failure has affected the budget at home. The costs are higher costs. The costs of living is expensive.” (Patient 4)

“How can I find money?” (Patient 10)
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“In terms of money, I am living a life of dependency on other people. I started getting sick when I was in secondary year 3.
Even if [ had finished school, it would be difficult to be employed.” (Patient 8)

“It delayed my school progression because of the cost of dialysis in terms of medications and transport. My guardians were not
able to pay for my school fess for about 5 years (as they had to pay healthcare costs instead).” (Patient 1)

Travel

“PD is a tube inserted into a patient’s belly and a client is taught to use it for dialysis at home. It works like haemodialysis to
removes wastes and excess water from the body. Special fluid is infused and thereafter water is removed, and the fluid
becomes like urine. PD is good. You don’t spend money for transport. Your mum or dad helps perform bag exchanges”.
(Patient 1)

“PD is nice because it only requires you to come to the hospital once per month or when necessary” (Patient 6).

“Stabilization of the economic situation. You can be at home buying fish with the money (otherwise used for transplant costs)”
(Patient 10).

“It is simple. I will be doing it at home and come to the hospital just once in a while. Because with haemodialysis you are
coming to the hospital two times per week, it’s hectic and you spend a lot of money on transport” (Patient 12)

“This treatment is performed at home. I have problems with transport. Most of the times I walk coming to dialysis. So, this one
is best for me. I can just follow instructions” (Patient 7)

“There are a number of benefits. The first one is no breakdown of machines or lack of spare parts because we don’t use
machines. The second one is that it is done at home, so it reduces transport costs. The third one is that you dialyze in your own
free-time which allows you to travel long distance because it can be done anywhere”. (Patient 14)

“I'believe it can help a lot of people especially those who stay very far away. Also, time management since you are doing it at
home” (Patient 3).

“Some people can’t afford to travel to dialysis. These people die.” (HCP 1)

Many HCPs expressed a desire to improve their services. One surgeon, asked how
elective renal surgery would be balanced against other emergency surgery demands,
stated: “Where there’s a will there’s a way. We just want what’s best for the patient” (HCP 7).
Nevertheless, it was evident that when attempts had been made to expand services
previously, lack of engagement made sustained infrastructure problematic. For example,
one HCP referenced attempting trying to develop a renal service within the north of
Malawi and expressed frustration that learning was not implemented or sustained beyond
their visit e.g. “(We) made attempts to provide upskilling at the local hospitals but its
implementation that’s the problem. We went up there for many weeks and we educated, and we
trained. We took nurses and doctors and dieticians and trained the local team. That was nearly two
years ago. And what’s happened since.... nothing!” (HCP 1).

The patients also reported concerns regarding resources (including dressings, soap,
and antibiotics) and sustainability within the local service. Many patients recognized that
additional financial resources would likely be required to establish PD services.
Interestingly, no HCPs provided a similar reference.

3.4.3. Education and training

Almost everyone interviewed mentioned the need for additional education if a new
PD service was to be implemented successfully. For example, “The procedure should be done
by experts who have adequate training” (Patient 8); “Capacity building by training our medical
personnel so that they should learn how it works, how to fix and how to remove it.” (Patient 15).

3.4.4. Ownership and self-care

Both Scottish researchers were struck by the ownership that the patients took for their
own care. Notably, this was not commented on by the Malawian researcher, who assumed
that this would be the case. For example, Patient 6 stated “you give the person authority over
their condition, they understand it better”. The need for personal ownership of complications
was considered especially important when considering home-based therapy, such as PD.
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e.g. “You need to be extra smart with PD. The nurses teach you to perform the dialysis at home”
(Patient 2). Researchers felt that there was a good level of understanding of the personal
responsibilities that would come with the PD process among the patients.

3.4.5. Complications and management

Almost all interviewees mentioned infection. The prevailing opinion was that
infection would be more common within the Malawian population due to poor sanitation
in the home e.g. “Hygiene will be a very big challenge because of the rooms (houses) we use. It is
very hard to maintain good hygiene in most homes due to poor economic status” (Patient 11);
challenges keeping prosthetic clean whilst bathing e.g. “you can’t bathe properly; it easily
gets infections” (Patient 4) and dusty living conditions e.g. “For me, I am in construction, and
I deal a lot with dust. There might be problems.” (Patient 9). One patient reported that their
previous observed experience of PD in Malawi was negative due to high rates of infection.
“The longest time a PD patient has lived for in Malawi is 4 years. They all die in a short space of
time’ (Patient 9). This prior experience dissuades him from utilizing PD. Others considered
the risk of infection to be worth taking. “Why not use PD? We need to try again. Everyone is
worried about infection but we need to try” (HCP 6).

3.5.6. Wellbeing and Activities of Daily Living

Many patients continue to work while on dialysis. Minimal upheaval is therefore an
essential characteristic of any dialysis modality. There was recognition from HCPs that
dialysis simply had to become part of daily life e.g. “The average age of a patient on dialysis
at KCH currently is 42 years. The average life expectancy of a dialysis patient in Malawi is 57
years. It means that many of our patients are on haemodialysis for over 10 years. It's a way of life
for them” (HCP 1).

It was very evident patients’ responses that dialysis has negatively impacted on
activities of daily living (ADLs) including schooling, employment, relations etc. For
example:

“It negatively affected school .... and I dropped out after standard eight” (Patient 1).

“It is difficult to work effectively when spitting sputum mixed with blood” (Patient
3)

“I rely on others to purchase my spare parts (to repair phones). They sometimes lie
to me. And my finances are reduced due to dialysis demands” (Patient 13).

Some patients expressed an access preference based on ADLs e.g. “The catheter
allows me the freedom to do a lot of activities like washing clothes and carrying heavy
groceries since  am a girl” (Patient 10). Conversely, two women expressed concerns about
the aesthetic appearance of fistulae and catheters, preferring a PD catheter that they felt
would be easier to conceal under clothing.

3.5.7. Cost

Although basic hemodialysis care is provided free of charge within the Malawian
NHS, travel to and from dialysis is not funded. This can be prohibitively expensive,
especially if dialysis affects an individual’s ability to work. Financial challenges were
evident in many of the interviews with patients e.g. “I am living a life of dependency on other
people.....Even if I had finished school, it would be difficult to be employed.” (Patient 8). HCPs
were sympathetic of the challenges faced by patients but very pragmatic in their outlook
e.g. “Some people can't afford to travel to dialysis. These people die.” (HCP 1).
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The fact that PD is a home-based treatment was a major factor in many patients’
positive reflections on the modality e.g. “You can be at home buying fish with the money
(otherwise used for transport costs)” (Patient 10). There was also a perception that the
flexibility of PD would provide better time management to allow patients to work and
earn an income, for example, “you dialyze in your own free-time which allows you to travel long
distance because it can be done anywhere” (Patient 14).

Several patients also commented that there were people (particularly those who lived
remotely) who currently denied dialysis due to prohibitive transport costs. For these
patients, the provision of PD could be life-saving e.g. “I believe it can help a lot of people
especially those who stay very far away.” (Patient 3).

3.5.8. Barriers and enablers to provision of a PD service in Lilongwe

Patients and HCPs were universally in favor of the re-establishment of a PD service
in Lilongwe. The principal reasons given were that it is a home-based therapy that
provides greater flexibility with regard to work and reduction in travel costs. (Table 2).
There was also recognition of the role that PD could have in the expansion of the KRT
service (offering dialysis to more people who currently die from a lack of access to KRT).
Several other patients expressed a preference for PD because they considered it to be more
“natural” than haemodialysis e.g. “Since it is done every day, it is like the kidney is working
normally.” (Patient 8).

Lack of education, infection risk, and infrastructure both within the hospital setting
and within the country (particularly in relation to living conditions, availability of a
reliable clean water source, and electricity) were identified as potential barriers (Table 2).
Patients proposed that education could be implemented via the use of a “buddy” system
and/or regular monthly updates to ensure that all were well. There was also a
recommendation from HCPs that training community-based nurses would also be
valuable.

Practically, if a service were to be implemented, staff reported that PD fluid would
need to be sourced from South Africa or India and delivered directly to patients” houses
once a month. HCPs believed that these aspects of care could be provided within NHS
costs. One HCP highlighted that PD fluid was currently available, but indicated that
sourcing catheters had proven challenging in the past: “We've got loads of PD fluid!..... It's

Several HCPs referenced the resourcefulness of staff when problems needed to be
solved, and considered this an important factor in the successful implementation of PD.
e.g. “We need to be resilient and creative and innovative and try things. For example, when our
dialysis lines got broken we went to the basement and routed around in boxes” (HCP 2); “(We
could use) the mini-solar power (lots of families who don’t have mains electricity utilize mini-solar
panels to provide small amounts of electricity)” (HCP 4); “We even made our own PD fluid (in
the past).... when we couldn’t access the manufactured stuff” (HCP 1).

Table 2. Perceived barriers and enablers to implantation for an AVG service in Lilongwe

Potential benefits of PD

Home therapy (cost savings and life-style benefits over HD)

“Treatment is done at home” (Patient)
“There are a number of benefits. The first one is no breakdown of machines or lack of spare parts because we don’t use machines. The second
one is that it is done at home so it reduces transport costs. The third one is that you dialyze in your own free-time which allows you to travel

long distance because it can be done anywhere.” (Patient)
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“You are not forced to come to the hospital. You can wake up early, do PD and then proceed to do other things. You would have enough
time. Also it reduces the costs of transport meaning you can save a lot of money we use for coming here” (Patient)

“The beauty about PD is that it can be done anywhere. PD gives freedom of movement that one is able to go to school and work even in areas
where they don’t have haemodialysis machines. PD makes one productive as you are able to go to school and work” (Patient)

“PD reduces transport costs because it is done at home. With PD you save money but you put your life at risk due to infections” (Patient)

Additional dialysis space/ life-saving

“One, it will overcome congestion in our unit” (Patient)

“I believe it can help a lot of people especially those who stay very far away. Also time management since you are doing it at home.”
(Patient)

“You can also save many lives since, here in Malawi, haemodialysis space is an issue.” (Patient)

“It could help the people who need dialysis but who cannot be enrolled onto chronic haemodialysis (hospital haemodialysis) due to lack of
machines, thereby saving lives. A lot of people are dying because they don’t have access to haemodialysis.” (Patient)

“We have to try PD as there are so many dying without (haemodialysis) space.” (HCP 3)

More “natural”/ perceived less restrictions

“Little to no restriction on food choices as one does dialysis four times or more per day” (Patient)

“PD can improve quality of life since it is done a number of times a day.” (Patient)

“Since it is done every day, it is like the kidney is working normally.” (Patient)

“While with HD you are required to get calcium. You do not need calcium because you do not get bone problems.” (Patient)

Autonomy/ ownership

“Secondly, because you give the person authority over their condition, they understand it better” (Patient)
Variety of choice

“Patients can have varied treatment options which is good” (Patient)

“PD might be a good option for those with no veins or who have lots of line problems” (HCP 2)

Safe

“She was on PD for two years with no complications” (HCP 6)

Barriers to implementation of an PD service in Lilongwe

Education

“Challenges could be there for those who can’t understand what PD is about properly. Patients need to be trained properly” (Patient)

“I have issues with if we would have enough resources for everyone” (Patient)

“Most patients are not well educated hence it is difficult to comprehend what you are being told” (Patient)

Infection

“Infection could be a problem” (Patient)

“As much as PD is needed in Malawi, hygiene will be a very big challenge because of the rooms (houses) we use. It is very hard to maintain
good hygiene in most homes due to poor economic status” (Patient)

“For me, 1 am in construction, and I deal a lot with dust (there might be problems). But at KCH, it is depending on the person, how he or
she can understand since when the hospital is starting something they equip people with knowledge” (Patient)

Infrastructure in hospital

“Prolonged hospitalization (at the time of catheter insertion)” (Patient)

“Availability and variety of antibiotics. In the past they used gentamycin” (Patient)

“I have issues with if we would have enough resources for everyone” (Patient)

“Lack of/ shortage of staff as it needs more time for someone to grasp the concept” (Patient)

“The PD fluid comes from South Africa. It would be transferred to a patient’s home once per month by ambulance. That costs is included in
the cost of care so patients wouldn’t have to pay for that” (HCP 1)

Infrastructure and service at home

“It'd have to be CAPD. There’s no good option for APD- not everyone has reliable access to electricity to run the equipment etc.” (HCP 4)
“Many use water from the wells. But we’d just need to find ways around that. Perhaps if we provide better sanitation; and basins and soaps
and water from pumps rather than the wells it'd be better” (HCP 3)

“It'd have to be CAPD....always” (HCP 1)

“Running water and electricity? (laugh) Not even in parts of Lilongwe. They’d need to use a well. It’s not well developed yet.” (HCP 5)
“There’s regular power cuts” (HCP 7)

Enablers and critical issues for establishing an PD service in Lilongwe

Education and training
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“What is required is proper training” (Patient)

“Patients should have a guardian (“buddy”) with whom they are trained together so that they can adhere to standard procedures” (Patient)
“(The) patient could come to the hospital at least once per month for continued learning on PD” (Patient)

“I feel like having educational sessions (for patients) since it is something that everyone does on their own” (Patient)
“There’s need for proper training of clients on PD and it’s care” (Patient)

“There’s need for intensive education. Once information is clear, this is my number one modality to use.” (Patient)
“There is need for thorough education on how to do PD and support for PD clients” (Patient)

“We'd need a community nurse to oversee the process. They would need upskilled. But we could do that” (HCP 6)
Infection

“There needs to be availability of other resources e.g. soap for cleaning” (Patient)

“We need to ensure availability of antibiotics.” (Patient)

“Need to ensue good personal hygiene to avoid infections” (Patient)

Physical infrastructure

“Increase the funding to the hospital so that the patient should not lack anything when they start treatment” (Patient)

“Needs a special ward with special bathroom and toilet which is currently not available” (Patient)

“Assurance on the sustainability of resources” (Patient)

“We've got PD fluid. We've got loads of PD fluid! We've got the 2.8 and the 4.2 (percentage). It's in the basement going out of date! We
can’t get the catheters though. It's the catheters that we desperately need.” (HCP 1)

“A urologist used to put them in for us. Surgically. Under GA mainly, but LA sometimes. It went OK.” (HCP 3)

Resourcefulness/ innovation

“We even made our own PD fluid from saline and 5% dextrose when we couldn’t access the manufactured stuff” (HCP 1)
“We need to be resilient and creative and innovative and try things. For example, when our dialysis lines got broken we went to the
basement and routed around in boxes” (HCP 2)

“(We could use) the mini-solar power (lots of families who don’t have mains electricity have a mini-solar panel to provide small amounts of

electricity e.g. to charge mobile phone etc.)” (HCP 4)

4. Discussion

This study is the first of its kind to qualitatively explore the views of patients with
ESRD and HCPs in Malawi. It is hoped that this approach will provide more in-depth
insight into potentially modifiable factors that might serve as barriers for the future
provision of PD within Malawi. Most HCPs and patients were in favor of providing a PD
service, although reservations about infection risk, the need for training, and provision of
sustainable infrastructure were articulated. There is acknowledgment that many currently
die from ESRD in Malawi because of the lack of availability of HD. PD was considered an
option to expand “lifesaving” dialysis provision.

Chronic kidney disease and AKI are the leading causes of mortality and morbidity
in sub-Saharan Africa (SSA). CKD is estimated to account for 4 million disability-adjusted
life-years (DALYs) lost across the continent annually [15]. This is likely to exponentially
increase over the next decade as the prevalence of hypertension and diabetes increases.
Infective diseases (particularly malaria and HIV) continue to play a role in both AKI and
CKD in Malawi. Undoubtedly, a strong rationale exists for extending access to KRT, as
patients with ESRD are at high risk of catastrophic health expenditure and death. At
present, however, a very small proportion of patients with ESRD in Malawi are offered
dialysis [16], with rationing often dictated by socioeconomic rather than medical factors.

This work is timely given the recently published WHO document acknowledging the
burden of CKD as a global health problem and seeking to inform policymakers about
priority setting [17]. The process through which treatment decisions are made and
followed should be explicit, transparent, and accountable. If African countries opt to
provide dialysis, they should seek to control costs by implementing interventions for early
detection, considering the WHO “Best Buy” options, and reducing consumable costs [15].
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Notably, there are no existing data on the cost-effectiveness of the various KRT modalities
within LMICs; however, PD is more cost-effective than in-center HD in both the USA and
UK [18,19]. While there is some concern that consumables may be more expensive in
LMICs [20], our work highlights the potential cost savings and avoidance of travel costs
associated with home-based therapy.

Two similar recent studies explored the views of patients and HCPs in Ghana [21]
and Kenya [22]. The Kenyan study primarily focused on practical challenges to PD
provision, identifying obesity, cognition, and health literacy as the major barriers to PD
[22]. These observations are in stark contrast to our findings in Malawi, where we
observed a well-educated and empowered dialysis population. In Ghana, CKD care is a
bit more evolved than in Malawi (with routine monitoring of renal function and urine in
at-risk patients); nevertheless many of the challenges reported were similar. Patients
presented late and those geographically isolated from major cities had particularly poor
outcomes [21]. In Ghana, the National Health Service does not fund dialysis; therefore,
the financial burden on the individual may be even greater than that in Malawi.

Our study is the first of its kind in Malawi, the first within a universal health system
in SSA and benefits from the unique perspective of a multinational team both conducting
and analysis the research permitting consideration of the data from multiple perspectives.
It is, however, limited by a relatively small sample size and potential for subtleties of
language and culture to be lost in the translation between Chichewa and English. Sample
size was limited by data saturation. However, it is possible that, given all patients
dialyzed together (and indeed all HCPs worked together in some capacity) that there was
an element of “group think” and shared-experience. Repeating the research in another
institution would be necessary to eliminate such biases and improve generalizability of
findings.

Many HCPs and patients consider PD a means to expand KRT options, particularly
for patients who live remotely. Unlike other SSA countries, Malawi has a National Health
Service that provides free hospital hemodialysis treatment. However, the cost of travel for
many patients, especially for those living rurally, is prohibitive. Home-based therapy has
the potential to reduce costs and enable more equitable KRT provision. This study has
demonstrated that PD is acceptable to patients and HCPs. Full economic analysis from a
societal perspective is now necessary to determine if opportunity costs make it viable for
Malawi as a country.

The ethical and practical challenges of providing any form of KRT in SSA are well
documented, including financial feasibility, clinical optimization, and questions of
distributional equity of access [23,24]. Malawi has specific challenges around transparent
allocation of provision, given that accurate records of the population “at need” are limited.
The lack of renal registries makes it incredibly challenging to make a cost-effectiveness (or
otherwise) argument for dialysis in SSA. Financial constraints, coupled with high
opportunity costs and trade-offs, raise questions regarding the legitimacy of dialysis (HD
or PD) as a viable treatment in resource-limited settings. A recent systematic review
indicated that the heavy financial burden for patients resulted in 59% of people in SSA
stopping dialysis, while it was still indicated, with mortality rates from hospital
hemodialysis approaching 80% [25]. Interestingly, this is not observed in Malawi. Many
patients on dialysis continue to hold down jobs and contribute positively to the country’s
economy. Hemodialysis outcomes are good, with many patients living over ten years.

The authors recognize that arguments for extending dialysis provision towards PD
in Malawi side-step crucial questions of opportunity cost, distributional equity, and how
to balance dialysis alongside other preventive or treatment services in health benefit
packages; the recommendations of our study need to be interpreted within this context.
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Dialysis has the potential to consume a disproportionate amount of healthcare resources,
and it would be unaffordable to not accept the provision of dialysis to all sub-Saharan
African countries. (One recent estimate suggested that providing dialysis care for all who
needed it within SSA would consume between 8-37% of a country’s total domestic health
expenditure) [26]. In practice and in keeping with cost-effectiveness studies from
elsewhere [27], these estimates mean that the opportunity costs of wholesale dialysis
expansion in Africa are too great to be easily justifiable from a population health
perspective. Conversely, it should also be acknowledged that hospital hemodialysis is
currently very successful, provided to a (albeit small) proportion of the Malawian
population. There is a need, desire, and skill sets to provide high-quality care. If we are to
assume that RRT will continue within Malawi, we should strive to optimize the quality,
access to provision, and cost-effectiveness of any therapy provided.

Ultimately, African governments must define the criteria they use to make decisions
regarding dialysis provision, including a clear consideration of trade-offs with other
preventive or palliative interventions. Dialysis must be considered a part of transparent,
evidence-based, and fair processes to agree with the overall package of interventions to
be provided. Enhancing strategies for the prevention and control of kidney disease rather
than expensive dialysis might warrant increased investment, leading to increased and
more equitable benefits for health and poverty prevention. The findings of this study must
be interpreted in this context.

Implementation science is a novel area of research that seeks to understand why an
intervention succeeds or fails [28]. Many interventions fail despite well-developed plans
for execution because contextual factors can be powerful forces acting against real-world
implementations [27]. This is particularly the case for dynamic, complex interventions, in
which the reasons for success or failure are often multifactorial. It is hoped that qualitative
work, such as this, will help determine the root causes of implementation failure, allowing
them to be addressed in the planning phases of any intervention. The Consolidated
Framework for Implementation Research (CFIR) can be utilized to understand and
address the facilitators of implementation [29]. Figure 2 outlines the barriers and enablers
identified in this study that would need to be addressed within the CFIR framework and
domains. We have added to this table the potential mitigators e.g. local manufacturing/
supply chains; community educators and support nurses; “buddy schemes”; ready
availability of basic sanitation tools e.g. soap and basins. It is evident that some factors
extend well beyond the health care system, therefore early engagement of policymakers
will be needed to demonstrate the potential value compared to opportunity costs. With
this in mind, we consider the next steps towards successful implementation of a PD
service in Malawi are:

1. Establishment of a national renal registry to permit accurate statistics on
prevalence of renal disease

2. Population-based screening strategies for ESRD to be included within non-
communicable disease intervention plan to permit early detection

3. Wider engagement with governmental, community and industry
stakeholders about feasibility of implementation (supply chains etc.)

4. Comprehensive cost-effectiveness analysis of KRT, including PD, in
Malawi
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OUTER SETTING
Political and economic climate
Competing healthcare/ societal demands

Living standards and sanitation

Motivated team
Lack of surgical expertise
Limited nursing expertise

Lack of sterility of

INDIVIDUAL

Enthusiasm and knowledge of nursing

Strong leadership/motivation

INTERVENTION
PROCESS Unmet clinical need
Complex intervention

Major deviation from existing clinical
Cost

Lack of capacity to maintain

Figure 2. Barriers/ enablers to implementation of an AVG service in Lilongwe, Malawi according
to CFIR methodology

5. Conclusion

In summary, following the WHO's statement on non-communicable diseases last
year, there has been an increased focus on the cost-effective provision of renal care within
LMICs. Our work demonstrates that re-establishment of a PD service within Malawi is an
important next step to expand high-quality home-based renal care, minimizing travel
costs, especially for those living remotely. Potential barriers (risk of infection due to living
conditions, reliable supply of consumables, and training) were not insurmountable.
However, political buy-in is essential for capacity building and creating a sustainable
infrastructure. It is hoped that future collaboration between our units will help facilitate
this.
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