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ABSTRACT
Introduction  Non-communicable diseases (NCDs) 
are rising in low-income and middle-income 
countries, including Malawi. To inform policy-makers 
and planners on the preparedness of the Malawian 
healthcare system to respond to NCDs, we estimated 
NCD service readiness in publicly financed healthcare 
facilities in Malawi.
Methods  We analysed data from 564 facilities 
surveyed in the 2019 Harmonised Health Facility 
Assessment, including 512 primary healthcare (PHC) 
and 52 secondary and tertiary care (STC) facilities. To 
characterise service readiness, applying the law of 
minimum, we estimated the percentage of facilities 
with functional equipment and unexpired medicines 
required to provide NCD services. Further, we 
estimated permanently unavailable items to identify 
service readiness bottlenecks.
Results  Fewer than 40% of PHC facilities were 
ready to deliver services for each of the 14 NCDs 
analysed. Insulin and beclomethasone inhalers had 
the lowest stock levels at PHC facilities (6% and 
8%, respectively). Only 17% of rural and community 
hospitals (RCHs) have liver and kidney diagnostics. 
STC facilities had varying service readiness, 
ranging from 27% for managing acute diabetes 
complications to 94% for chronic type 2 diabetes 
management. Only 38% of STC facilities were ready 
to manage chronic heart failure. Oral pain medicines 
were widely available at all levels of health facilities; 
however, only 22% of RCHs and 29% of STCs had 
injectable morphine or pethidine. Beclomethasone 
was never available at 74% of PHC and 29% of STC 
facilities.
Conclusion  Publicly financed facilities in Malawi 
are generally unprepared to provide NCD services, 
especially at the PHC level. Targeted investments in 
PHC can substantially improve service readiness for 
chronic NCD conditions in local communities and 
enable STC to respond to acute NCD complications 
and more complex NCD cases.

INTRODUCTION
Non-communicable diseases (NCDs) are 
responsible for 60% of early death and 
disability globally, and their growing 
burden in low-income and middle-
income countries (LMICs) is particularly 
concerning. According to the WHO, 77% 
of the annual global NCD deaths occur in 
LMICs.1 In 2021, NCDs caused 41 million 
deaths worldwide, among which 29 million 
died of the four major conditions, 
including cardiovascular disease (CVD), 
cancer, chronic respiratory disease and 
diabetes. Several studies have reported 
low levels of NCD service readiness in 
LMICs.2 3

Located in Sub-Saharan Africa with an 
18.6 million population, Malawi remains 
one of the world’s poorest countries, with 
a national gross domestic product of only 
US$645 per capita in 2022.4 Malawi suffers 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study quantified non-communicable disease 
(NCD) service readiness critical to achieving univer-
sal health coverage (UHC).

	⇒ The study employed a census sample of publicly 
financed facilities.

	⇒ Our analyses by facility and service type can help 
planners better target investments to lagging areas.

	⇒ The analysis is limited to service-specific readiness 
and does not assess broader dimensions of health 
facility readiness, such as human resources and ba-
sic infrastructure.

	⇒ The Harmonised Health Facility Assessment survey 
did not collect data on all the equipment and medi-
cines required to manage NCDs and minor surgical 
conditions, constraining how service readiness is 
measured.
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from a high burden of NCDs and their economic 
consequences, which affect the country’s overall 
economic development and lead to catastrophic 
health expenditures for many Malawians.5–7 As of 
2019, NCDs accounted for 40% of mortality in Malawi, 
an increase from 30% in 2010.8

Characterising NCD service readiness in Malawi can 
help identify areas for investment for health. Several 
prior studies provisionally assessed the preparedness 
of the Malawian healthcare system. A 2018 study anal-
ysed data from the 2013–2015 Malawi Service Provi-
sion Assessment (SPA).3 Another SPA-based study 
assessed the preparedness of first-referral level hospi-
tals in eight low-income countries, including Malawi, 
and estimated the percentages of facilities with 
complete minimal sets of equipment and unexpired 
medicines needed for thirteen NCD conditions.9 The 
results from these studies only presented assessments 
around 2015, when the SPA dataset was published.3 9 A 
recent study estimated screening, diagnosis, manage-
ment and rehabilitation service readiness for NCDs 
based on a survey of 22 health facilities between 2019 
and 2020.10 The study employed a limited sample, 
which warrants caution in extrapolating the findings 
to all health facilities in Malawi. Having up-to-date 
and comprehensive information regarding health 
facilities’ NCD service readiness in Malawi is essential 
for formulating evidence-informed health policies 
and judicious resource allocation. This study aims to 
fill a knowledge gap about service readiness for major 
NCD conditions using the most recent 2019 Harmon-
ised Health Facility Assessment (HHFA) survey. This 
study has two main objectives. First, we estimate NCD 
service readiness by analysing the functionality of 
essential equipment and medicines to diagnose and 
treat common NCD conditions. Second, we identify 
potential bottlenecks that limit NCD service readiness.

METHODS

Study setting
Healthcare in Malawi is delivered through public, 
private for-profit (PFP) and private not-for-profit 
(PNFP) facilities.11 The publicly financed sector is 
intended to be universally accessible without payment 
at the point of care, while PFP and PNFP facilities are 
not open to everyone and only represent 11% of the 
facilities in the Malawian health system.12 13 We focused 
our analysis on publicly financed facilities owned by 
the government and the Christian Health Association 
of Malawi (CHAM). The government is the leading 
healthcare provider in Malawi, while CHAM offers 
approximately 75% of healthcare services in remote 
and rural areas.14 15 Additionally, in 2006, the govern-
ment sought to enhance healthcare access for under-
served rural populations by partnering with CHAM 
through a service legal agreement, wherein CHAM 

provides healthcare services at no cost to users and is 
later reimbursed by the government for the incurred 
service expenses.15 The health system in Malawi is 
structured into primary, secondary and tertiary levels. 
Primary care at health centres and rural commu-
nity hospitals (RCH) offers ambulatory and mater-
nity services. Secondary care includes first-referral 
(district) hospitals, while central hospitals constitute 
tertiary care.11 Our analysis is disaggregated into 
primary healthcare (PHC) facilities (health centres 
and RCHs) and secondary and tertiary care (STC) 
facilities (district and central hospitals) (figure 1).

Data source
Our study analyses the 2019 HHFA, funded by the 
WHO, the World Bank and other collaborators. The 
HHFA is an update of the Service Availability and 
Readiness Assessment survey. The 2019 HHFA survey 
adopted a census sample approach, covering all func-
tional health facilities in Malawi (n=1106). Of the 
surveyed health facilities, there were 101 hospitals, 
492 health centres, and 513 dispensaries, clinics, 
and health posts. The HFFA assessed service readi-
ness by asking whether the equipment and medicines 
required to provide different NCD services were avail-
able and functional.

Our analysis started with all functioning hospi-
tals and health centres at the time of the survey. 
We removed one tertiary hospital, Zomba Mental 
Hospital, from our sample because it did not offer 
NCD services included in our analysis. According 
to the Administration of Health records, there were 
485 registered health centres. However, only 471 of 
these were assessed by the HHFA. As a result, the 
14 centres that were not surveyed were considered 
‘non-functional.’ The final sample we included in 
our analysis (n=564) consisted of 512 PHC facilities 
(471 health centres and 41 rural/community hospi-
tals) and 52 STC facilities (48 district hospitals and 

Figure 1  Healthcare systems in Malawi. The figure presents 
the structure of the health system in Malawi and maps the 
health facilities in the country.
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4 central hospitals) (online supplemental appendix 
table 1). The category of district hospitals including 
large health centres functioning as quasi-district 
hospitals and first-referral-level CHAM hospitals. The 
spatial distribution of sampled facilities is displayed 
in figure 1.

Data analysis
This study focused on the readiness of basic equip-
ment and medicines to diagnose and treat five 
acute and nine chronic NCD conditions. The condi-
tions included in the analysis are acute and chronic 
asthma, hypertension, heart failure, rheumatic heart 
disease (RHD), diabetes, epilepsy, injuries, minor 
surgical conditions, and chronic pain (online supple-
mental appendix table 2). Assessing the service 
availability for these conditions aligns with recom-
mendations from the Disease Control Priorities 
Project and related publications on priority interven-
tions for NCDs.16–19 The conditions included in our 
study are also prioritised in the Malawi Ministry of 
Health National Action Plan for NCD Prevention and 
Management 2017–2022.20 We defined service readi-
ness as having functional equipment and unexpired 
medicines in stock to provide the NCD services. We 
considered equipment functional if it was operational 
and present in general outpatient or minor surgical 
areas. Medicines stock was considered ‘functional’ if 
medicines were not expired, and appropriately stored 
in a manner that preserves the medicine’s potency.

Operational definitions and measures
Partners in the Ministry of Health advised us on the 
expected availability of NCD services at different 
levels of health facilities based on national guidelines 
and policies (online supplemental appendix table 2). 
We extracted the corresponding indicators from the 
HHFA survey for analysis and examined data missing-
ness to refine our indicator for each service. We detail 
the conditions, items (medicines or equipment), 
indicators and related facility types in online supple-
mental appendix table 3 and present the missing-
ness in online supplemental appendix table 4. When 
certain services were not expected to be offered at 
health centres, we only included rural/community 
hospital data for those services’ indicators.

Regarding missingness, the HHFA survey did 
not include questions on peak flow metres and 
micronebulisers required for asthma management in 
the outpatient setting. Therefore, we examined SPA 
data to understand how these missing variables might 
have affected the asthma readiness measure (online 
supplemental appendix table 5). For the variables 
with close to 100% missing data, we assumed that the 
item was not expected to be available at the facility 
level.

The HHFA survey classifies medicines or equipment 
as ‘available and functional’, ‘available but not func-
tional’, ‘not available (at this time)’ or ‘never avail-
able’ at the facility. Accordingly, we calculated three 
indicators: (1) functionality, (2) service readiness and 
(3) permanent unavailability.

Functionality
Functionality refers to the presence of the functioning 
items (equipment and medicines stock) involved in 
providing a given NCD service.

	﻿‍ Functionality = number of facilities with available and functioning item
Total number of facilities ‍�

Service readiness
For each facility, we estimated service readiness based 
on the functionality of the set of basic items required 
to provide a given NCD service.

Permanent unavailability
Permanent unavailability is when the item (medicine 
or equipment) is never present at the health facility, 
which is different not temporarily unavailable.

	
‍Permanent unavailability = number of facilities with items that were never present

Total number of facilities ‍
�

When a facility had all essential components func-
tioning, it was labelled ‘ready’ to provide that service. 
Otherwise, the facility was labelled as ‘not ready.’

Applying Carl Sprengel’s Law of the Minimum, 
this study likens service readiness to an organism’s 
growth.21 We pinpoint the limiting factor impeding 
readiness, analogous to the lowest point in a barrel 
regulating water level (figure  2). This method guar-
antees a robust service readiness assessment, as absent 
data on non-limiting factors does not bias the results. 
However, if data on the limiting factor are missing, 
service readiness may be overestimated, as seen in 
the difference between the complete and incomplete 
barrels in figure 2.

Patient and public involvement
None.

RESULTS
We included 564 facilities in our analysis. There were 14 non-
functioning health centres and 1 specialised tertiary hospital 
excluded from our analysis. Based on the Ministry of Health 
guidelines and missing data, we assumed that the following 
services were not expected to be delivered at health centres: 
chronic heart failure care, injectable pain care,chronic 
RHD care, treatment of acute asthma exacerbations, acute 
complications of diabetes, acute epilepsy (seizures) and 
injuries (online supplemental appendix table 2). Except for 
the aforementioned conditions at health centres, all other 
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variables had less than 25% missing data (online supple-
mental appendix table 4).

In figure  3, we compared the service readiness of 
PHC and STC facilities for chronic and acute NCD 
services. Overall, the readiness of STC facilities was 
higher than PHCs. We found that the service read-
iness was lower than 40% for NCD services at PHC 
facilities. Among the chronic NCD services, PHC 
facilities were least ready to provide services for type 
1 diabetes and chronic asthma (5% and 8%, respec-
tively). Among the acute services included in the anal-
ysis, RCHs were least ready to manage acute diabetic 
events (12%), acute asthma exacerbations (less 
than 20%) and injuries/acute minor surgical condi-
tions (24%). PHCs had higher readiness scores for 
managing epilepsy (among RCHs) and stages 1 and 2 
hypertension. STC facilities were near full readiness 
for type 2 diabetes (94%), type 1 diabetes (88%), 
stages 1 and 2 hypertension (88%), and epilepsy treat-
ment (85%). However, STC facilities were least ready 
to provide care for acute diabetic events (27%) and 
had relatively lower readiness for managing chronic 
asthma, injectable pain care, chronic heart failure, 
RHD, moderate/severe acute asthma and injuries/
acute minor surgical conditions.

Equipment functionality and medicines stock
Figure  4 shows the functionality of equipment and 
unexpired medicines in stock required to provide the 
14 NCD services we included in the analysis. Insulin 
for type 1 diabetes and beclomethasone inhalers for 
managing chronic asthma had the lowest stock at the 
PHC level (6% and 8%, respectively). Around 90% 
of STCs had insulin, but beclomethasone inhalers 
show low stock (42%) at STC facilities. Availability of 
antihypertensives is low in PHC facilities, with only 
16% having ‘at least three or more antihypertensive 

classes’ of medication and only 37% having at least 
two, compared with 75% and 88% in STC facilities. 
The functionality of equipment was limited, especially 
in RCHs. For example, functional X-ray machines 
were found in only 29% of the RCHs, and ultrasound 
was functional at 34%.

Additionally, only 46% of RCHs stock insulin for 
managing acute diabetic events. However, RCHs and 
STC facilities had low level of functioning diagnostic tests 
required to manage acute complications of diabetes. Liver 
and kidney function tests were functional in only 17% of 
RCHs and 31% of STC facilities. We presented service 
readiness and item (equipment and medicines) function-
ality by facility level and by condition in Appendix Figure 
1.

Permanently unavailable items
As shown in figure  5, beclomethasone was a ‘bottle-
neck item’ for chronic asthma service readiness at all 
levels since it was never available at 74% of PHC and 
29% of STC facilities. Three or more antihyperten-
sives were permanently unavailable in 64% of PHC 
facilities. Basic medicines for managing types 1 and 
2 diabetes and acute complications of diabetes were 
bottleneck items for diabetes care readiness at PHC 
facilities. For chronic RHD management, 44% of RCH 
did not have benzathine penicillin. However, figure 5 
also shows that there were items consistently in 
stock. These include oral pain medicines, salbutamol 
inhalers and diazepam injections, among others.

DISCUSSION
Our analysis reveals significant gaps and disparities 
in the readiness of health facilities to respond to the 
growing burden of NCDs in Malawi. Fewer than 40% 

Figure 2  Required items and service readiness relation. The figure presents the relationship between service readiness (water 
level) and complementary items (bars). Med. = Medicines; Equ. = Equipment.
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of PHCs are ready to diagnose and manage each of the 
14 NCD services included in the analysis. Although 
STC facilities had higher readiness scores, 50% or 
fewer were not ready to diagnose and treat conditions 
like acute diabetes events, asthma, injuries/minor 
surgeries, chronic heart failure and, chronic RHD. 
PHCs were least ready with basic equipment and medi-
cines to manage type 1 diabetes and chronic asthma 
(less than 10%) and RCHs were most ready to treat 
acute epilepsy (36%). PHCs had higher readiness to 

manage stages 1 and 2 hypertension (34%) but were 
less ready to treat complicated hypertension requiring 
three or more antihypertensive classes (15%).

Our findings are consistent with prior studies that 
illustrate an urgent need to invest more in health 
systems across Sub-Saharan Africa, including Malawi, 
to respond to NCDs.3 9 10 In line with previous anal-
yses, we found notable gaps and limited readiness 
to manage NCDs, particularly in PHC facilities.3 10 22 
Analysis of 2013–2015 SPA data for primary, secondary 

Figure 3  NCD service readiness of the Malawi health system by level. The figure presents the service readiness of chronic and 
acute NCD conditions, comparing the PHC level to the STC level. NCD, non-communicable disease; PHC, primary healthcare; 
STC, secondary and tertiary care. HTN, Hypertension; RHD, Rheumatic heart disease. *We only included rural/community 
hospital (RCH) data in analysis because these services were not expected to be offered at health centres.
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and tertiary level facilities in Malawi showed that only 
37.7% of PHC facilities were ready to provide services 
for diabetes, chronic respiratory disease and CVD 
compared with 96% of STC facilities.3 Compared 
with the 2013–2015 SPA analysis of 43 first-referral 
level facilities, chronic asthma service readiness had 
increased to 40% in STC facilities compared with 5% 
in 2015.9 STC facility readiness to manage types 1 and 
2 diabetes increased from around 40% to 88% for 
type 1 diabetes and 94% for type 2 diabetes. Readiness 
for managing hypertension stages 1 and 2 increased 

from 44% to 88%, while services for hypertension 
requiring three or more antihypertensive classes 
increased from 26% to 75%. Readiness of STC facil-
ities increased from 12% to 38% for chronic heart 
failure and from 9% to 44% for chronic RHD, but 
there was no increase in readiness for managing acute 
complications of diabetes. Service readiness for acute 
epilepsy decreased from 95% to 85%.

These deficiencies in NCD services are not unique 
to Malawi. Studies analysing SPA data revealed low 
readiness of NCD services in countries like Tanzania, 

Figure 4  Equipment functionality and medicines stock. PHC, primary healthcare; HC, health centre; RCH, rural and community 
hospital; STC, secondary and tertiary care. CCB: Calcium channel blockers, ACEI: Angiotensin-converting enzyme inhibitors. 
*We only included rural/community hospital (RCH) data in analysis because these services were not expected to be offered at 
health centres.
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Singal and Ethiopia.3 9 Additional cross-sectional 
surveys to assess NCD services readiness revealed a 
similar pattern in Zambia but slightly higher readiness 
scores in Kenya, but the difference might stem from 
the dissimilarity in the service readiness calculation 
method.22 23 Also, a systematic analysis of survey data 
focused on diabetes in Sub-Saharan Africa reported 
low diagnostic capacity and supply of diabetes medi-
cines in 14 African countries.24

Our analysis revealed a number of bottleneck items for 
NCD care in Malawi, including beclomethasone inhalers. 
Asthma management is not part of the NCD interven-
tion package included in the essential health package 
of Malawi, and the Standard Treatment Guidelines for 
Malawi state that beclomethasone is only expected to 

be provided at the tertiary level.25 26 However, the WHO 
considers beclomethasone as an essential and cost-
effective intervention for chronic asthma care that can be 
provided at PHC facilities.27 28 Our study suggests that the 
2015 Standard Treatment Guidelines for Malawi could be 
revised to align with WHO recommendations, ensuring 
better access to asthma care in the community.

Addressing NCDs is a critical component of the health-
related SDGs.19 The essential health package developed 
by the Ministry of Health specified that management 
of diabetes, hypertension and injuries be provided at 
primary and secondary facilities.26 Unfortunately, our 
study shows that most PHC facilities had low service 
readiness for these services and others. The Ministry of 
Health has acknowledged concerns about the suboptimal 

Equipment & 
Medicines PHC STC 

Beclomethasone 
inhaler 74% 29%

Salbutamol inhaler 8% 0%
HTN (Stage 
1 or 2)

>=2 of: CCB, ACEI, 
thiazide, atenolol   14% 0%

HTN (Stage 
3)

>=3 of: CCB, ACEI, 
thiazide, atenolol   64% 4%

Type 1 
diabetes Insulin 81% 2%

Type 2 
diabetes

Metformin/ 
glibenclamide   48% 0%

Oral pain 
care Oral pain medication 0% 0%

Injectable 
pain care *

Injectable 
morphine/pethidine 7% 19%

Atenolol or other beta-
blocker 24% 6%

Captopril, enalapril or 
other ACEI 20% 6%

Furosemide   12% 2%
Benzathine 
penicillin  44% 8%

Injectable 
epinephrine 5% 10%

Prednisolone 10% 0%

Salbutamol inhaler 0% 0%

Prednisolone 10% 0%
Salbutamol inhaler 0% 0%
Hydrocortisone 
injection 32% 8%

Injectable glucose 0% 2%

Insulin 49% 2%

Acute 
epilepsy*  Diazepam injection 0% 0%

Lidocaine   2% 0%
Skin disinfectant   5% 2%

Sutures   5% 0%

Acute 
Conditions

Mild/ 
moderate 
acute 
asthma* 

Moderate/ 
severe acute 
asthma*

Acute 
diabetic 
events*  

Injuries/ 
acute minor 
surgical 
conditions* 

Condition

Chronic 
Asthma 

Chronic 
heart failure* 

Chronic 
RHD* 

Chronic 
Conditions

Figure 5  Permanent unavailability by facility level. The figure presents the items that were never available, comparing the 
PHC and STC levels. PHC, primary healthcare; STC, secondary and tertiary care. CCB: Calcium channel blockers, ACEI: 
Angiotensin-converting enzyme inhibitors, HTN: Hypertension, RHD: Rheumatic heart disease. *We only included rural/
community hospital (RCH) data in analysis because these services were not expected to be offered at health centres.
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implementation of the essential health package due to 
inadequate resources, low awareness among stakeholders 
and the lack of clear financial mechanisms to ensure the 
provision of free-of-charge services at the point of care. 
To make progress on NCD management, the ministry 
will need to explore options for increasing healthcare 
financing in a manner that will benefit the entire range 
of healthcare needs, including NCDs.

This study has several limitations. Notably, our defi-
nition of service readiness is constrained by the meth-
odology used in the HHFA survey, which focuses on 
a specific subset of equipment and medicines. This 
can introduce bias depending on the criteria and 
items used to define service readiness. For example, 
as the HHFA survey does not assess the availability 
of the nebulisers and peak flow metre in the outpa-
tient departments, we did not include them as part of 
the essential equipment required for treating acute 
asthma. To address this, we analysed 2013–2015 SPA 
data to understand potential bias in our estimates. 
Data from the 2013–2015 SPA survey about the peak 
flow metre suggest that we may have overestimated 
the service readiness for acute asthma (online supple-
mental appendix table 5). While availability may have 
grown since 2015, if availability remains unchanged, 
it may be an alarming limiting factor for the overall 
readiness for acute asthma care. Second, the HHFA 
covers a limited range of health conditions and 
potential services for NCDs. The HFFA survey can be 
refined to enhance the scope and precision of indica-
tors for a broader set of essential health services.

Additionally, the scope of our analysis is limited to 
service-specific readiness for a few NCDs and does not 
assess broader dimensions of health facility readiness, 
such as human resources and basic infrastructure. A study 
by Banda et al10 of a smaller number of health facilities 
assessed other dimensions not included in the HHFA 
survey, such as whether facilities kept reliable records for 
patients with NCD, supplemented with qualitative inter-
views to characterise the constraints.

CONCLUSION
Our analysis reveals that, despite progress since 2015, 
health facilities in Malawi have a long way to go to 
ensure universal access to NCD services. Despite 
being the first point of care and the ideal platform for 
early detection and long-term management of most 
NCDs, PHC facilities in Malawi have low NCD service 
readiness. While health centres and rural/community 
hospitals may not be expected to perform complete 
diagnostics or treatment for complicated condi-
tions, primary care facilities are well positioned to 
provide basic services for common NCDs. PHC facil-
ities urgently need additional investment to improve 
NCD service readiness. For other NCDs, a progressive 
approach to decentralising NCD care would start by 

building the capacity of RCH that, over time, could 
allow for extending a broader range of services to 
PHC facilities. Our list of permanently unavailable 
items provides a starting point to enhance the supply 
chain of medicines and equipment. The list can also 
inform the updating of guidelines to achieve better 
service readiness for particular conditions sensitive to 
these identified bottlenecks.
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