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Abstract (words 287)

Background

Multimorbidity, the coexistence of two or more chronic medical conditions, poses significant challenges
for healthcare systems in sub-Saharan Africa (SSA), where single-disease-focused approaches
currently predominate. Despite the rising burden of multimorbidity in SSA region, data on its clinical
management in hospitals is limited. This study aimed to explore healthcare worker experiences in the

management of patients with multimorbidity in Malawi and Tanzania.

Methods

We conducted in-person in-depth interviews from February 2023 to July 2023. We purposively selected
healthcare workers from emergency, outpatient and internal medicine departments in Malawi and
Tanzania. Our analysis utilized the Sustainable intEgrated chronic care modelLs for multi-
morbidity: delivery, Flnancing, and performancE (SELFIE) framework for integrated care for
multimorbidity to categorize codes into corresponding domains and themes. The analysis examines
workforce, service delivery, and finance domains, together with the core of the SELFIE framework

(patient) factors and generated 11 sub-themes that influence clinical decision-making in these contexts.

Results

We interviewed 45 healthcare workers including clinicians, nurses and pharmacists involved in the
management of patients with multimorbidity in district and tertiary hospitals. Healthcare workers noted
that limited patient knowledge of chronic diseases; delayed hospital presentation; inadequate chronic
disease fraining; and a lack of multimorbidity clinical practice guidelines limit high-quality clinical
decisions. In addition, restricted access to diagnostics and medicines together with high out-of-pocket

costs for chronic disease management further increase the challenge of multimorbidity management.

Conclusion

This study identified multiple domain factors that influence healthcare workers clinical decisions for the
management of patients with multimorbidity revealing gaps in clinical training and clinical practice
guidelines. Our findings emphasize the need to strengthen integrated care, expand workforce capacity,
update clinical guidelines, and strengthen healthcare financing to address the growing multimorbidity

burden in SSA.


https://doi.org/10.1101/2025.04.24.25326378
http://creativecommons.org/licenses/by/4.0/

medRXxiv preprint doi: https://doi.org/10.1101/2025.04.24.25326378; this version posted April 26, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

It is made available under a CC-BY 4.0 International license .

Keywords: multimorbidity,

qualitative research.

clinical decision-making,

clinical

management,

sub-Saharan Africa,


https://doi.org/10.1101/2025.04.24.25326378
http://creativecommons.org/licenses/by/4.0/

medRXxiv preprint doi: https://doi.org/10.1101/2025.04.24.25326378; this version posted April 26, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

84  Introduction
85 Multimorbidity, the co-existence of two or more chronic medical conditions in the same individual at the
86  same time (1), poses a major global health challenge to healthcare systems (2). Multimorbidity is
87 associated with increased healthcare utilization and cost; reduced health-related quality of life; and
88 increased risk of disability and mortality (2-4). The increased complexity of multimorbidity management
89 is a major challenge for healthcare providers worldwide (5-8). This issue is particularly acute in sub-
90 Saharan Africa (sSA) where life expectancy is increasing and there is a high prevalence of both chronic
91 communicable and non-communicable diseases (9, 10); and where fragile health systems are
92  frequently organised vertically, focussed on single diseases (11-13) .
93
94 Studies conducted in high-income countries (HICs) demonstrate single disease-focused approaches
95  for patients with multimorbidity may result in sub-optimal treatment and adverse outcomes (14, 15).
96 These include increased treatment burden and polypharmacy (including increased risk of adverse drug
97  reactions) (7); fragmented care delivery; and barriers to effective shared decision-making (6). There is
98 a paucity of data from sSA settings on clinical care delivery, however, critical shortages of healthcare
99 workers and resource constraints may further impede effective management for patients with
100  multimorbidity (10, 16).
101
102  This study aims to explore healthcare worker experience of multimorbidity management in hospital
103 settings in Malawi and Tanzania. It is vital to understand how healthcare providers conceptualize and
104 manage multimorbidity to inform the development of context-sensitive health systems capable to
105  address the evolving needs of the sSA population.

106
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108  Methods

109  This study was nested within Multilink, a prospective longitudinal cohort study which aims to establish
110  the prevalence of multimorbidity among patients acutely admitted to hospitals in Malawi and Tanzania
111 (17, 18).

112

113  Study Design

114 We used a phenomenological approach to explore healthcare workers perspectives and experiences
115 on the management of multimorbidity. Our adoption of this approach was to capture and describe the
116 essence of participants subjective lived experiences on the management of patients with multimorbidity
117 (19). We collected data through face-to-face in-depth interviews with healthcare workers in Malawi and
118  Tanzania. This study is reported according to the Standard for Reporting Qualitative Research
119  guidelines (SRQR) checklist (20) (see online supplementary appendix 1)

120

121  Theoretical framework

122  We used the SELFIE (Sustainable IntEgrated Chronic Care models for Multimorbidity: delivery
123 Financing and performance) framework for integrated multimorbidity care to consider healthcare
124  delivery according to the six WHO health systems building blocks (21). The SELFIE framework facilities
125  dialogue by structuring integrated care concepts for multimorbidity and supports the description,
126 development, and implementation of chronic care programs (22). The SELFIE framework also provides
127  a comprehensive guide to evaluate and analyse multiple aspects of chronic disease management and
128 care. The SELFIE framework is structured around the core, micro-, meso- and macro- levels (23). The
129  micro-level involves interactions between individuals with multimorbidity and healthcare providers. The
130 meso-level addresses the organizational structure of healthcare providers, while the macro-level
131 encompasses legislation, governance, policies, and system-wide changes at national and international
132 levels (23).

133

134  Study sites and population.

135  Whilst multimorbidity research has focused on primary and community settings in sSA (24), recent data
136 highlight increasing burden in hospital settings (25, 26). Healthcare workers are commonly initially

137 trained in hospital settings before progressing to independent practice in primary and community
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138  settings. The study was conducted in four public sector hospitals: the Queen Elizabeth Central Hospital
139 and Chiradzulu District Hospital in Malawi; and Muhimbili National Hospital and Hai District Hospital in
140  Tanzania. In Malawi, public healthcare services are provided free of charge (27), whereas in Tanzania,
141 public healthcare operates on a cost-sharing and health insurance model (28). Queen Elizabeth Central
142 Hospital is Malawi’s largest referral and tertiary teaching hospital with a bed capacity of 1350 located in
143  Blantyre. Chiradzulu District Hospital is on the outskirts of Blantyre, serving the semi-urban population
144  and has a bed capacity of 400. Muhimbili National Hospital is the national referral in Tanzania, with a
145 bed capacity of 1500, located in Dar es Salaam. Hai District Hospital is in the Kilimanjaro region, serving
146  the semi-urban population and has a bed capacity of 140 (29).

147

148 Study participants were healthcare workers from the four study sites who deliver care in emergency
149  departments, outpatient departments or medical inpatient wards; recruited through purposive sampling
150 and snowballing approaches (30). We selected participants to incorporate multidisciplinary team
151 members (medical doctors, clinical officers, nurses and pharmacists) involved in the clinical
152  management of patients with multimorbidity. Clinical officers are non-physician medical workers who
153  support tasks previously performed by doctors; this cadre is present in the majority of SSA health
154  systems (31, 32). Healthcare workers were eligible to participate in the study if: (1) they were actively
155 working as healthcare providers in the emergency, outpatient or medical inpatient wards of the
156 recruitment sites; (2) had at least three years of experience managing patients in hospital settings to
157  ensure sufficient depth and breadth of perspectives on multimorbidity (33); and (3); provided written
158 informed consent to participate.

159

160  Data collection

161 Our interview guide was co-created to be generalisable across Tanzanian (led by IGS) and Malawian
162  (led by GTB) study sites. This included questions to explore (1) healthcare worker understanding of
163 multimorbidity; (2) clinical decision making for multimorbidity management; and (3) enablers and
164  barriers to clinical decision making for multimorbidity management (see Supplementary appendix 2).
165  The first two interviews with healthcare providers from each site were used as an internal pilot and
166 iteratively develop interview guide; these interviews were incorporated within our analysis. Through this

167 process it became clear that healthcare workers used the terms “comorbidity” and “multimorbidity”
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168 interchangeably in both Malawi and Tanzania, in line with previous literature (34). Therefore, we
169 adopted a flexible terminological approach tailored to individual participant preference within the
170  interviews.

171

172 Before data collection, FL led qualitative workshops to standardize data collection for researchers in
173 Malawi and Tanzania and ensure a shared understanding of the interview guide and techniques.
174 Interviews in Tanzania were conducted at Muhimbili National Hospital by IGS and GK; and at Hai District
175 Hospital by MO. In Malawi, all interviews with healthcare workers were conducted by GTB. The
176  interviews were conducted in Swahili (Tanzania), Chichewa (Malawi) or English (Tanzania and Malawi)
177 within hospital premises for participant convenience; and lasted for approximately one hour. Given the
178 heterogeneity of healthcare workers, we set a minimum sample of three participants per healthcare
179  worker category at each site to ensure adequate representation (35). We conducted interviews until
180  data saturation (no new information emerged from the participants) was achieved (36-38).

181

182  Data management and analysis

183 Data was de-identified and transcripts assigned a unique ID number prior to upload on a secure server.
184  All interviews were transcribed verbatim in the languages they were conducted and where necessary
185 translated into English by IGS and MO in Tanzania and GTB in Malawi. Translated transcripts were
186  exported into NVivo 12 Plus software (2021) (39) for coding and analysis. We applied the established
187  framework method to manage and analyse the data (40). IGS read through all transcripts from Malawi
188 and Tanzania and coded them separately in NVivo 12. The codes were deductively generated from the
189 study objectives and inductively from the transcript through open coding. The initial codes were used
190 to develop the coding framework that was reviewed by FL before finalisation. Codes were indexed and
191 charted into the coding framework domains into themes and sub-themes (22, 41). Team discussions
192  and meetings played a crucial role in clarifying and resolving differences in the understanding of the
193  analytical framework. Our analysis explores the core (individual with multimorbidity); healthcare service
194  delivery; healthcare workforce considerations; and healthcare finance domains of the SELFIE
195  framework as these relate to the management of multimorbidity.

196

197
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198  Positionality

199 IGS is a qualified medical doctor in Tanzania and conducted this research study as part of his PhD
200 focused on multimorbidity. IGS had a prior professional relationship with some of the participants
201 interviewed in Tanzania but had no clinical responsibilities for the care of patients with multimorbidity
202  during this study. GTB, a PhD fellow in the Multilink program with a background in physiotherapy and
203 public health, and MO, a social scientist with public health training, used their expertise to engage
204  effectively with healthcare workers. Piloting of the interview guide was therefore essential to underpin
205 interpretation and exploration of questions posed to research participants. This approach facilitated a
206 shared understanding of interview questions and approaches, enabling incorporation of multiple
207  perspectives to enrich consistent questioning during the study.

208

209  Ethical considerations

210 This study was approved prospectively by the Liverpool School of Tropical Medicine, United Kingdom
211 (21-086; approved on 10.05.2022); the College of Medicine and Research and Ethics Committee,
212  Malawi (P-11/21/3462; approved on 15.10.2021); Kilimanjaro Christian Medical College, Tanzania
213  (2570; approved on 15.12.2022) and National Institute of Medical Research, Tanzania
214  (NIMR/HQ/R-8a/Vol-1X/4008; approved on 13.05.2022). All participants provided written informed
215 consent to participate in this study. Additionally, we made it clear to healthcare workers, that they could
216  withdraw any time from the study without consequences, and their data would be removed from the
217 study. Our reflexivity statement (appendix 3) describes how equitable research partnership and
218  authorship between LMICs and HIC researchers was promoted within the Multilink consortium (42).

219
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220  Results

221 We interviewed 45 healthcare workers, 20 from Malawi and 25 from Tanzania, between February 2023
222 and July 2023. Out of the 45 participants, 63 % (25/45) were male and 37 % (20/45) were female (Table
223 1). The median duration of clinical practice experience was 8 years (range 3-34 years). Participants
224 included a range of healthcare worker cadres, including specialist and generalist doctors, clinical
225  officers, nurses and pharmacists (Table 1). We identified four broad themes that influence healthcare
226  workers clinical decisions for the management of multimorbidity: 1) Individual patients with
227  multimorbidity factors; 2) workforce; 3) service delivery and 4) financing (Table 2) and Appendix 4.
228

229  Individual patient with multimorbidity factors

230  Literacy/knowledge of chronic diseases

231 An understanding of chronic diseases among patients with multimorbidity is essential for effective
232 management of their conditions. Healthcare workers in Malawi and Tanzania acknowledged that patient
233 knowledge of chronic diseases influences clinical decision-making in multimorbidity management and

234  emphasized the importance of patient health education.

235

236 “From my experience, most of the patients with chronic conditions lack the right information and
237 knowledge about their conditions. They may be taking medications and stop when feeling better
238 and end up with complications. We need to educate them at the point of diagnosis....” [Specialist
239 4 Tanzanial.

240

241 “There are patients that don’t know hypertension or diabetes, or CKD (chronic kidney diseases)
242 are chronic diseases that require lifelong treatment. They will get their medication supply and
243 when they feel better, they stop attending clinics......[General medical doctor 8 Malawi]

244

245 Healthcare workers raised concern about beliefs and use of alternative treatment among patients with
246 chronic conditions from lack of information and limited health literacy. Some healthcare workers
247 highlighted the challenges in the management of patients with multimorbidity, particularly when they
248  alternate between traditional and/or spiritual practices, and biomedical approaches.

249
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250 “So many times | have encountered patients at the ED (emergency department) who are known
251 hypertensive and diabetic who stopped taking their medications on religious basis...they end
252 up with CKD” [Specialist 2 Tanzanial.

253

254 “I feel like patients do not like taking lifelong medications, so they resort to herbal medication to
255 get treated” [General medical doctor 6 Malawi].

256

257

258  Disease severity at hospital presentation

259 In both Malawi and Tanzania, healthcare workers identified acuity of clinical presentation and secondary
260 complications as key factors that influence their clinical decisions in the management of patients with
261 multimorbidity. Less emphasis was placed in medium and longer-term management to prevent

262  complications.

263

264 “The decision on how | manage patients with multiple chronic conditions is based on the clinical
265 presentation on the day of admission and what is the most eminent condition that will kill the
266 patient quicker” [clinical officer 2 Malawi]

267

268 “In clinical management, it depends on what stage the patient presents in the hospital. Most of
269 these chronic conditions like diabetes and hypertension have complications that we address
270 when managing patients” [Specialist 1 Tanzania]

271

272  Workforce domain

273

274  Multidisciplinary team working

275  Delays in clinical decision-making.

276 Healthcare workers had a positive attitude towards interdisciplinary team involvement in the
277 management of patients. However, some healthcare workers expressed their frustrations over delays
278 in clinical decision-making for managing complex patients with multimorbidity, attributing these delays

279  to reliance on external consultations in tertiary hospitals.

280
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281 “The challenge with the management of multimorbidity is consultations with several clinicians
282 and the timing of their arrival.... getting all specialists to review the patient takes time and it's
283 frustrating when the patient needs urgent care” [Specialist 4 Tanzanial]

284

285 “If the patient has multimorbidity and has a surgical condition, it means we need to involve the
286 medical team and the surgical team. Getting hold of these teams is quite hard... It means their
287 treatment may delay” [Clinical officer 6 Malawi].

288

289  Healthcare worker resource and capacity.

290 Healthcare workers highlighted challenges related to inadequate staffing, particularly a shortage of
291 clinicians, in healthcare facilities across both Malawi and Tanzania. Urgent consultations for patients
292  with acute decompensated complications of multimorbidity resulted in de-prioritization of non-acute

293  patients managed in outpatient settings:

294

295 “On the clinical side, the clinicians are really understaffed, we only have two clinicians who are
296 supposed to cover the ward and the clinic.... we get overwhelmed by seeing many patients
297 sometimes” [Clinical officer 5 Malawi].

298

299 “We have a serious shortage of healthcare staff here, | am the only specialist, sometimes | see
300 40 to 50 patients a day. | think we need more manpower to handle the rising number of
301 patients...” [Specialist 6 Tanzanial.

302

303 Some of the healthcare workers recommended task shifting as one of the solutions to address the

304  challenges related to the management of stable chronic patients.

305

306 “We need to empower nurses with protocols that they can easily follow to manage patients with
307 hypertension and diabetes attending NCDs (non-communicable disease) clinics as with HIV
308 clinics and care. That way we can concentrate on the acute patients and ease the burden......"
309 [General medical doctor 8 Malawi]

310
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311 Continuous professional development

312 Lack of post-graduate training to support multimorbidity management

313  Whilst multimorbidity was alluded to in some existing training materials available to clinicians in these
314 contexts, these were not comprehensive and did not adequately address the management complexities

315  for patients with interacting chronic diseases.

316

317 ‘| attended a training on the management of patients with HIV that discussed complications
318 including CKD......The rest you have to read on your own how to manage multimorbidity’
319 [Clinical officer 4 Malawi]

320

321 “There are basic life support courses that | have attended to manage trauma and critical
322 patients that touched base on the management of multimorbidity. However, they were not
323 specific to patients with multimorbidity only” [Specialist 2 Tanzanial].

324

325  Education and workforce planning

326

327  Absence of integrated management training

328 Healthcare workers in Malawi and Tanzania described their clinical training as focused on single
329 diseases, limiting their ability to effectively make decisions for the management of patients with
330 multimorbidity. To address this challenge healthcare workers suggested re-adjustments of the clinical

331 training curriculum to address integrated disease management.

332

333 “There is a gap in our clinical training....... We learn about disease conditions like hypertension,
334 diabetes and CKD in isolation. When we come to patients, these conditions co-occur.... we
335 need to look at our training” [General medical doctor 3].

336

337 “We didn’t have a module addressing integrated management of multimorbidity during our
338 clinical training. We would talk about diabetes, HIV or kidney disease as separate entities....”
339 [General medical doctor 5 Malawi].

340
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341  Workforce disease-burden mismatch

342 Limited management at primary care and district-level facility level (unequal workforce distribution)
343 Clinicians in secondary care facilities perceived that patients with multiple chronic conditions were not
344 adequately managed in lower-level facilities. They felt that this contributed to the presence of complex
345 multimorbidity cases in hospitals, which are particularly challenging to manage. This highlights the need

346  for improved linkage and coordination of care between facilities in these settings.

347

348 “Healthcare workers in lower-level facilities are the first contact of patients to the healthcare
349 system......they have little knowledge about chronic disease management. That’s where most
350 of the misdiagnosis and mismanagement happens....” [General medical doctor 3 Tanzania]
351

352 “Healthcare workers at health centres lack adequate knowledge to manage chronic conditions
353 effectively.... For example, a patient presents at the hospital with a stroke, but their health
354 passport reveals they had multiple visits to different facilities where they were repeatedly
355 mismanaged” .... [General medical doctor 6 Malawi].

356

357  To address the linkage issues healthcare workers suggested capacity building of healthcare workers in

358 lower-level facilities as one of the solutions.

359

360 ‘I would suggest training clinicians in dispensaries and health centres on how to manage
361 patients with NCDs, because this is where the majority of the patients referred to tertiary
362 hospitals come from...” [Specialist 1 Tanzania]

363

364 “There is no mentorship and supervision of health centres to see how they manage patients,
365 including how they choose to start medications for patients like those with hypertension how to
366 adjust the doses...” [Clinical officer 1 Malawi]

367

368  Service delivery domain.
369  Treatment interactions

370  Lack of guidelines for multimorbidity care
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The perceived lack of clinical practice guidelines specific to multimorbidity is a barrier to standardised
and effective clinical management for multimorbidity. Healthcare workers highlighted the challenge of

balancing treatment and drug interactions during the management of patients with multimorbidity.

“Most of the guidelines are single disease based, like we have the HIV guideline, TB guideline
and the diabetes mellitus guideline and they are different. The clinician needs to integrate them
when they have a patient which is very challenging...and you need to account for drug

interactions” [Specialist 4 Tanzanial.

“We have the standard treatment guideline (the blue book), and we have protocols for some
chronic conditions. But we don’t have something specific on multimorbidity in our setting...
There are some grey areas because it's not clear for these patients what we should and should

not give” [General medical doctor 5 Malawi].

To address treatment interaction, some of the clinicians reported the use of digital applications,

formulary books (including the British National Formulary [BNF]) and consultations with pharmacists.

“I use my phone and apps like Medscape to check for drug interactions when prescribing to
patients. Sometimes | consult the pharmacist or google the internet to make sure | can or cannot

prescribe a certain drug” [General medical doctor 1 Tanzania].

“I usually use the BNF (British National Formulary) to check whether the drugs | prescribed
interact....... But there are some of the drugs you know through experience that they will interact

like the TB and HIV drugs....” [General medical doctor 8 Malawi].

Service availability and access

Limited investigations and availability of medicines

The differences in healthcare resource allocation between tertiary and district hospitals resulted in

limited availability of diagnostic tools and medicines in district hospitals. Healthcare workers in district
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401 hospitals in Malawi and Tanzania reported occasionally directing patients to private clinics for

402 prescriptions or referring them to tertiary hospitals for further investigations and treatment.

403

404 “The challenges with the management of patients with multiple chronic conditions is stock-outs
405 of medicines. For, instance it’s been a while since we had the second line of antihypertensives.
406 Sometimes we don’t have even the first line and patients miss their drugs...... “INurse 15
407 Malawi].

408

409 “In peripheral facilities, the diagnosis and management of multimorbidity is challenging because
410 of limited resources. Here in Muhimbili [a tertiary hospital] if | suspect diabetes, | can confirm
41 the diagnosis with HbA1c, but | cannot do that in the dispensary in Lindi (primary care) ....... ”
412 [General medical doctor 3 Tanzania]

413

414  The limited availability of diagnostics and clinical expertise significantly influenced healthcare workers

415  decisions in the management of multimorbidity, leading to unnecessary referrals to higher-level centres.

416

417 “Sometimes the referrals are due to lack of investigations and expertise to interpret the
418 investigations in lower-level facilities” [Specialist 3 Tanzanial.

419

420 “The electrolytes reagents in our lab, most of the time, are out of stock, so we send our patients
421 to Nguludi (private clinic) and sometimes we contact Queens Elizabeth Central Hospital and
422 refer the patient for further investigations and treatment.... “[Clinical officer 3 Malawi].

423

424  Policies to integrate care across organizations and sectors

425

426  Lack of integrated disease management policies

427 Healthcare workers in Malawi and Tanzania reported absence of integrated policies to guide the
428  management of patients with multimorbidity. Concerns were raised about inadequate funding and
429  investment in the management of NCDs compared to the investment in HIV care leading to a lack of

430  continuity of care for patients across healthcare systems.
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431

432 “With HIV services, we are doing so well because we have a lot of support. We have individuals
433 and organizations that have invested so much in HIV care...... but in the case of hypertension
434 and diabetes, we still have a long way to go. One thing we struggle the most with is
435 awareness....” [General medical doctor 8 Malawi].

436

437 “With HIV there is a massive investment on prevention and awareness in the community and
438 awareness is big compared to the awareness on NCDs like hypertension and diabetes”
439 [Specialist 1 Tanzanial.

440

441 Financing domain

442  Out-of-pocket costs

443  Healthcare access and treatment cost

444 Healthcare workers noted that patient access to healthcare and treatment costs significantly influenced
445  their decisions in managing multimorbidity. In Tanzania, where public healthcare is not free to patients,
446 healthcare workers face challenges in balancing quality care for patients without insurance who face

447 potentially catastrophic out-of-pocket expenditures.

448

449 “Most of the patients with multimorbidity are poor and do not have health insurance, they pay
450 cash. If | write two or three investigations and prescribe medications afterwards, mostly cannot
451 afford.... and that’s a challenge to move on with the management “[Specialist 4 Tanzania]

452

453 “For instance, the patient has hypertension, diabetes and renal failure, does need dialysis which
454 costs about $50 per week and has no health insurance. | know the majority cannot afford this
455 cost.... yes, there are exemptions but there is a cap to that too they need to pay...” [Nurse 3
456 Tanzania].

457

458 However, for patients with multimorbidity who had health insurance, clinical decision-making was
459  described as less challenging, as it allowed for a broader range of diagnostic and treatment options to

460 be explored.
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461 “For patients who have CHF and NIHF, there are a lot of options for investigations and
462 medicines. The challenge is with multimorbidity patients who pay cash [uninsured], most of the
463 time they don’t have the money....” [General medical doctor 4 Tanzania]

464

465 In Malawi where public healthcare is free, the lack of money for transportation was ascribed to missed

466  appointments and advanced disease presentation.

467 “Some patients miss their clinic appointment like in the HIV clinic because they have to travel
468 a long distance, and they have no money for transport... MSF is supporting some of the patients
469 too with transport cash” [Nurse 14 Malawi].

470
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471 Discussion

472  We found that clinical decision-making for the management of patients with multimorbidity is influenced
473 by a combination of patient-level, healthcare provider, and health system factors. Patient-specific
474 factors such as the severity of diseases; chronic condition health literacy; and socioeconomic status
475  significantly influenced clinical decisions among healthcare workers in Malawi and Tanzania.
476  Healthcare worker shortages and limited integrated chronic disease training, including insufficient
477 consideration of multimorbidity within clinical practice guidelines, also impact clinical care delivery. High
478 out-of-pocket costs for chronic conditions also appear to influence clinical decision-making among
479 healthcare workers. Our findings emphasize the need to strengthen integrated care; expand workforce
480 capacity; update clinical guidelines; and strengthen healthcare financing through the expansion of
481 universal health coverage (and insurance programmes where applicable) to address the growing
482  multimorbidity burden in SSA.

483

484  We observed that secondary healthcare workers prioritised management of patients with acute
485  presentations in both Malawi and Tanzania, in alignment with other studies (43). This approach often
486 fails to address broader risk factors and social determinants of health, missing opportunities to prevent
487  further disease progression. To achieve integrated holistic patient care, health systems could change
488  from reactive to preventative patient-centred healthcare delivery (44, 45). Other studies advocate for
489 healthcare workers to expand their approach to disease management, integrating prevention and health
490 promotion alongside acute hospital care (46). However, addressing barriers such as resource
491 limitations, staff shortages, and high workloads is essential for successful adoption of proactive chronic
492  care in hospitals in Malawi and Tanzania.

493

494 Healthcare workers noted that the lack of integrated chronic disease management clinical training and
495 practice guidelines impacts on effective decision-making for multimorbidity care. Similar observations
496  were noted among general practitioners and physicians involved in the management of patients with
497 multimorbidity in high income countries (15, 47, 48). Vertical programs with condition-specific funding
498 (49); a high burden of infectious diseases such as malaria (12); and limited focus on multimorbidity
499 prevention contribute to the curative bias in sub-Saharan Africa (9). Throughout this study, participants

500 reported engagement with continuous professional development (CPD), however, these activities were
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501 not specific to multimorbidity. CPDs have been shown to play a crucial role in empowering healthcare
502 workers with updated knowledge, skills and competences in LMICs (50, 51). Further, a report from the
503 WHO suggests that CPD investment for chronic diseases management strengthens healthcare
504 systems, reduces preventable complications, and enhances the quality of patient-cantered care (52).
505

506 Healthcare workers described insufficient recognition and management of patients with multimorbidity
507  occurs in lower-level facilites in Malawi and Tanzania. This was ascribed to inadequate clinical
508 mentorship and training. These perceptions may reflect a disconnect between primary and secondary
509 care delivery within the health system, a potentially important nexus of intervention. Previous work
510 demonstrates that enhanced collaboration between primary and secondary care providers is associated
511 with improved patient outcomes and reduce unnecessary healthcare costs for multimorbidity
512 management (53). Healthcare workers suggested that increased mentorship for healthcare workers in
513 lower-level facilities and task shifting could be helpful to achieve improvements. A scoping review on
514 kidney and cardiovascular disease care in Africa found that task shifting enhanced access and
515 efficiency in chronic disease management (54). Although task shifting may improve efficiency and ease
516 the burden on higher-level facilities, structured implementation that addresses potentially conflicting
517  healthcare delivery priorities for staff in existing lower-level facilities with clear guidance is crucial.

518

519  The lack of specific clinical guidelines for the management of multimorbidity in Malawi and Tanzania
520 presents a significant challenge for healthcare workers in making evidence-based clinical decisions.
521 Without guidelines, healthcare workers rely on individual experiences, or single-disease guidelines (47),
522 which may not address the complexities of the management of multimorbidity. The challenges of
523 multimorbidity guidelines in Malawi and Tanzania mirror those in other LMICs, where comprehensive
524  guidelines and integrated care models remain undeveloped or unimplemented (55, 56). In this study,
525 healthcare workers noted that the lack of clinical guidelines complicates multimorbidity management.
526  The absence of standard guidelines for multimorbidity management has been linked to treatment
527 interactions, increased risks of adverse events, polypharmacy, and inconsistent treatment approaches
528 (57, 58), implementation of local and internationally developed (e.g. WHO package of essential

529  noncommunicable (PEN) disease interventions (59)), context-relevant integrated care guidelines,
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530 building on existing work, could substantially improve multimorbidity management and reduce
531 disparities in care.

532

533 The proper management of multimorbidity requires consistent access to diagnostics, medications and
534 monitoring (60), with healthcare financing shaping access (61). Healthcare workers in Tanzania cited
535 high out-of-pocket costs for uninsured patients, while those in Malawi highlighted transport costs as a
536 barrier despite free public healthcare. A scoping review similarly found that high out-of-pocket costs
537  drive cost-related non-adherence, forcing patients with multimorbidity to prioritize treatments, resulting
538 in suboptimal care and poorer health outcomes (62). This highlights the need for sustainable healthcare
539 financing in SSA, where out-of-pocket payments remain the dominant funding model (63). Recurrent
540  stock-outs force healthcare providers to prescribe less effective or more expensive alternatives,
541 increase household financial strain and risk to catastrophic health expenditure and worsening of
542  treatment adherence (16, 64).

543

544  The key strength of this study is the representation of multiple healthcare worker cadres including
545 doctors, clinical officers, nurses and pharmacists from district and tertiary hospitals in Malawi and
546  Tanzania, who provided broad, generalisable perspectives on multimorbidity management to similar
547  settings. This representation of different healthcare worker cadres from both contexts enhanced the
548 understanding of multimorbidity management in Malawi and Tanzania and highlighted the existing care
549  delivery gaps. Whilst recent policy reforms in Tanzania have increased the prominence of healthcare
550 insurance, the Tanzanian and Malawian healthcare systems share similarities, making these findings
551 relevant to other resource-limited countries in sSA. We note, however, several limitations to our study.
552  These include a limited number of healthcare workers in certain categories, which may not fully
553 represent the experiences of all participants. Another limitation of this study is the exclusion of primary
554 level healthcare workers, who are the first point of healthcare contact for the majority of patients in the
555  two countries. Moreover, the findings of this study are based on self-reported experiences of healthcare
556 workers, which may be subject to social desirability bias. Priority setting partnerships (e.g. using the
557 James Lind Alliance methodology (65)) bringing together key stakeholders, inclusive of patient
558 perspectives would be a useful next step to set the agenda for multimorbidity management in this

559 context.
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560

561 This study demonstrates that a combination of patient, healthcare workers and health system factors
562 influence healthcare worker clinical decisions for the management of multimorbidity. The most
563 prominent factor is the lack of clinical training on integrated management of chronic diseases among
564 healthcare workers in Malawi and Tanzania. For healthcare workers to provide the best integrated
565 management care for patients with multimorbidity, we recommend re-orientation of the clinical training
566  curricula by policy makers and clinical training institutions. Furthermore, our study highlights that the
567  absence of multimorbidity clinical practice guidelines impacts healthcare workers clinical decisions for
568 multimorbidity management. These findings provide key insights into factors influencing clinical
569 decisions for the management of patients with multimorbidity in district and tertiary hospitals in Malawi
570 and Tanzania. The insights may help to close the gap in knowledge and practice to improve clinical
571  outcomes of patients with multimorbidity in sSA.
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829  Tables and figures
830  Table 1: Characteristics of healthcare providers interviewed in Malawi and Tanzania

Malawi (N=20) | Tanzania (N=25) Total (N=45)
n= (%) n= (%) n= (%)

Gender

Male 11 (55) 14 (56) 25 (63)

Female 9 (45) 11 (44) 20 (37)
Type of facility

District hospital 11 (55) 10 (40) 21 (47)
Tertiary 9 (45) 15 (60) 24 (53)
Position

Specialist 1(5) 6 (24) 7 (16)
General medical doctor 5 (25) 4 (16) 9 (20)
Clinical officer 8 (40) 1(4) 9 (20)
Pharmacist 1(5) 2(8) 3(7)
Nurse 5 (25) 12 (48) 17 (37)
Experience (years)

3-5 10 (50) 4 (16) 14 (31)

6-10 4 (20) 12 (48) 16 (360

11+ 6 (30) 9 (36) 15 (33)

831

832 Specialist doctors: 3 infectious disease specialists, 2 emergency specialists, 1 nephrologist, 1

833  endocrinologist
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Table 2: Summary of themes and sub-themes

Domain Level Item Sub-theme
Individual patient with | NA Environment Disease severity at hospital
multimorbidity presentation
Literacy
Workforce Micro Multidisciplinary team | Delays in management
Absence of task shifting for
multimorbidity
Meso Continuous
professional Lack of on-job training (post
development graduate training)
Macro Education and Absence of integrated
workforce planning disease management
(Clinical education) training
Workforce Misdiagnosis in lower-level
demography match facilities (Unmatched
workforce distribution)
Service delivery Micro Treatment Lack of guidelines for
interactions multimorbidity
Meso NA
Macro Service availability Investigations and service
and access availability
Policies to integrate Lack of integrated policies
care across
organizations and
sectors
Financing Micro Out of pocket costs Healthcare access and
treatment cots
Meso NA
Macro NA

NA=Not Applicable
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