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Background  
The co-existence of non-communicable diseases (NCDs) and HIV/AIDS is a health 
concern that needs to be promptly addressed in Sub-Saharan Africa. However, with 
limited data, responding to this problem may be difficult. This paper aims to describe the 
burden of NCDs and HIV/AIDS within patients’ socio-demographic and health facility 
characteristics across the cities and districts in Malawi. 

Methods  
We analysed health facility-based data extracted from NCD patient mastercards from 
2019 to 2022 from 70 health facilities in 11 cities and districts in Malawi. Data analysis 
was done in R using mean, proportions, frequency distributions and charts. Hybrid 
k-means clustering was used to determine health facilities with similar cases. 

Results  
A total of 29,196 patients had at least one non-communicable disease, with 7.9% having 
NCDs comorbid with HIV/AIDS. The southern part of Malawi (54.2%), inland locations 
(69.9%) and health centres (55.3%) recorded large numbers of cases in their respective 
categories. The health facilities’ case clustering indicated that Neno and Salima district 
hospitals had similar cases. About 16.1% of the young adults (19 - 39 years) had either a 
non-communicable disease or NCD-HIV/AIDS comorbidity. The most prominent NCD 
was hypertension (63.2%), followed by asthma (9.2%). The most commonly employed 
intervention was medication for NCD (51.6%) and NCD-HIV/AIDS comorbidity (43.4%). 
Only 13% of all the health facilities in the selected cities/districts used NCD mastercards 
from which data for this study was extracted. 

Conclusions  
NCDs and NCD-HIV/AIDS comorbidity among young adults pose a major concern since 
the ailment would lead to days off during the peak of their productivity. The NCD and 
NCD-HIV/AIDS comorbidity is a major public health problem that needs more attention 
than realised since the cases reported in this study could be under-reported. 

The emergence of non-communicable diseases (NCDs) 
in Sub-Saharan Africa (SSA) is relatively a new burden com
pared to the developed world, in the rise of cases globally.1,
2 The rise in NCDs is happening when the Human Immun
odeficiency Virus and Acquired Immunodeficiency Syn
drome (HIV/AIDS) epidemic is a public health concern 
worldwide and the majority of cases emanate from the 
SSA.3‑5 Low- and middle-income countries (LMICs) have 
seen the heaviest burden from these diseases.3,6 NCD cases 
have increased in LMICs, especially in Sub-Saharan Africa, 
where most HIV/AIDS cases are currently reported.3,7‑9 

Therefore, SSA faces the challenge of a double burden of 
NCDs and HIV/AIDS where comorbidity / co-existence of 

non-communicable diseases and Human Immunodefi
ciency Virus and Acquired Immunodeficiency Syndrome 
(NCD-HIV/AIDS) is likely to occur in an individual.10,11 

NCDs and HIV/AIDS as separate diseases are both fatal, 
with high mortality rates.12 As such, the disease severity 
in comorbid cases could be devastating.13 The severity of a 
non-communicable disease can be aggravated if an individ
ual has HIV/AIDS and vice-versa.14,15 Treatment of NCD-
HIV/AIDS comorbid cases may be more challenging due 
to drug interactions, and HIV/AIDS treatment may cause 
NCDs in addition to already existing NCD risk factors.16 

NCDs have taken hold of LMICs due to the advent of 
rapid industrialisation, development and urbanisation that 
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have led to environmental risks such as air pollution and 
modifiable risk factors such as physical inactivity, excessive 
alcohol intake, poor diet and use of tobacco.6,10,17 HIV/
AIDS risk factors also border around industrialisation and 
urbanisation, which encourage individuals to migrate from 
rural to urban areas for better socio-economic status.17,18 

Migration for a better life leads to increased risk factors as
sociated with an increased HIV infection, including poverty, 
unemployment, increased promiscuous behaviours, and 
drug abuse.18‑20 The risk factors for both diseases overlap, 
posing a high risk for NCD-HIV/AIDS comorbidity.17 As 
such, cities and districts in SSA region that are engaged in 
some form of economic activity and development are likely 
to encourage migration from rural to urban, thereby in
creasing the urban poor population. Capital cities, commer
cial cities, lakeshore cities/districts, and border cities/dis
tricts are expected to have large numbers of NCDs, HIV/
AIDS and NCD-HIV/AIDS comorbidity since they possess 
all the risk factors. 
Furthermore, NCDs no longer affect just older adults, 

and since HIV/AIDS is also not age discriminatory, individ
uals are likely to be afflicted with the NCD-HIV/AIDS co
morbidity at any age.5,8,21,22 According to Hopkins and co-
authors, relatively young adults (aged 18 to 34) are being 
diagnosed with NCDs (for instance, 34.6% had high blood 
pressure)2 and have a higher prevalence of HIV/AIDS.5,23 

As a country in the LMIC category and the SSA, Malawi 
has also experienced a fair share of disease challenges. HIV/
AIDS has been a challenge which peaked in the mid-2000s 
and continues to be a challenge to date.24 In recent years, 
we have also seen an increase in NCDs, a public health bur
den in Malawi, where specifically the prevalence rate of hy
pertension increased from 24% to 46% between 2011 and 
2016 respectively.7 These two diseases are highly likely co
morbid in an individual.3 A study by Hing discusses the 
growing burden of NCDs among people living with HIV (PL
HIV) in LMICs and specifically Malawi,7 attesting to the co-
existence of NCD and HIV/AIDS,25 which is increasing26 

and may even be under-diagnosed.1 

An important consideration is that LMICs do not have 
robust, vital registration systems, and data is either not 
collected, properly documented or outright unusable.3,11,26 

This is usually the case with all health data, including data 
on the NCD and NCD-HIV/AIDS comorbidity, as there is ei
ther no or limited information.1,10,13 This provides chal
lenges in determining the extent of the NCDs and NCD-
HIV/AIDS comorbidity, which likely have a high 
magnitude.4,13 Hence, there is a need to describe the bur
den of non-communicable diseases and NCD-HIV/AIDS co
morbidity cases within socio-demographic characteristics 
in Malawi. 
The study aimed to describe the burden of NCD and 

NCD-HIV/AIDS comorbidity cases by socio-demographic 
factors. It further assesses the NCD and NCD-HIV/AIDS co
morbidity health facilities from which the cases emanated. 

METHODS 
STUDY DESIGN 

A retrospective study was conducted on non-communicable 
disease patients whose records were on NCD patient mas
tercards. Data was extracted from the NCD patient mas
tercards from health facilities that were using mastercards 
from 2019 to 2022. 

STUDY POPULATION AND SAMPLE 

All patients, totalling 30,686, whose NCD records were on 
NCD mastercards were included in the study sample. The 
NCD mastercard is a hard copy health card to keep records 
of NCD patients’ diagnoses and treatment at a health fa
cility.27 These patients either had non-communicable dis
ease only or NCD-HIV/AIDS comorbidity. The patients were 
selected from 4 cities (Blantyre, Lilongwe, Mzuzu, Zomba) 
and 7 districts (Karonga, Mangochi, Mchinji, Mwanza, 
Neno, Nkhatabay, Salima) in Malawi. The study sites were 
chosen due to the existence and growth of risk factors of 
having a non-communicable disease and HIV/AIDS due to 
rapid urbanisation, industrialisation and development.6,10,
17 

There were 835 health facilities from the selected cities/
districts at the time of the study. These comprise govern
ment, non-government, Christian Health Association of 
Malawi (CHAM), mission/faith-based (other than CHAM) 
and privately owned facilities.28 The facilities were cate
gorised by type as either central hospital, district hospital, 
hospital, health centre, clinic or dispensary in this descend
ing order according to the magnitude of the facility in the 
Master Health Facility Registry (MHFR).28 Health facilities 
(n = 70) within the cities and districts were included if a fa
cility used patient mastercards on NCDs. Thus, the health 
facilities were purposively sampled. Health facilities (n = 
765) that were supposed to have mastercards in use but 
had not started or stopped using mastercards were excluded 
from the study. 

DATA EXTRACTION 

Data was extracted from the NCD patient mastercards using 
a data extraction tool implemented using KoboToolbox to 
record some pre-selected elements. Android devices were 
used to extract the data using forms downloaded from 
KoboToolBox. Trained fieldworkers extracted the data be
tween September 2022 and February 2023. After the data 
extraction process was completed, a spreadsheet contain
ing the data was generated and downloaded from 
KoboToolbox. Spreadsheet databases on NCDs were also 
obtained from the Neno district and DREAM health facility. 
The databases were combined to create a single database 
after aligning variable columns and ensuring all variable 
values were the same in the individual databases. Addi
tional data on health facilities, including location and type, 
was extracted from the MHFR website. 
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DATA CLEANING 

Data was cleaned using macOS Numbers spreadsheet ver
sion 13 to remove inconsistencies, errors and incomplete 
records from the dataset. This process also enabled easier 
merging of datasets since Neno District and DREAM health 
facility had provided digital data, which also went through 
the cleaning process. After the data cleaning and concate
nation, the final product was an electronic database on 
NCDs and HIV/AIDS with their various attributes compris
ing 29,196 records. Data was transferred to R for analysis. 

OUTCOME VARIABLES 

The data extracted were for the following variables: cate
gorical variables were patients’ gender, place of residence, 
type of NCD, availability of NCD interventions, presence of 
HIV/AIDS, availability of HIV/AIDS intervention, presence 
of comorbidity, availability of NCD and HIV/AIDS comor
bidity intervention. Date variables included: NCD diagnosis 
date, HIV/AIDS diagnosis date, and age was the only con
tinuous variable. Other variables such as age group, region, 
designation, city/district location and health facility type 
were derived from the extracted data. According to the map 
of Malawi, the regions were north, central and south. Des
ignation refers to whether a location is either a city or dis
trict, and city/district location refers to where the city/dis
trict is inland, border or lakeshore area. Since the data was 
extracted from the NCD department at every given health 
facility, a patient had only an NCD or a comorbidity of NCD 
and HIV/AIDS. 

STATISTICAL ANALYSIS 

Data analysis was conducted in R version 4.2.3 and RStudio 
version 2023.03.1+446. 
Data on cases by gender, age group, city/district, region, 

designation, city/district location, health facility, specific 
NCDs, top five NCDs, interventions for non-communicable 
diseases, HIV/AIDS and the comorbidity were summarised 
using frequencies and percentage frequencies for the re
spective categories. Descriptive statistics of mean and stan
dard deviation were used to summarise the age of the pa
tients. 
The cases were summarised by categories, NCD only and 

NCD-HIV/AIDS comorbidity, at a particular level, from na
tional, cascading down to regional and city/district loca
tions using frequencies and percentages. An unsupervised 
machine learning, a hybrid hierarchical k-means clustering, 
was conducted in R and RStudio using the factoextra, clus
ter, dendextend, ggdendro and circlize packages to group 
into clusters, health facilities which had similar number of 
cases for both non-communicable diseases and NCD-HIV/
AIDS comorbidity. 
Further aggregation of the cases was by gender and age 

group of the patients for whether the patient had an NCD 
only or comorbidity of NCD and HIV/AIDS and subset by re
gion and city/district location. Cross-tabulation of gender 
and age groups was conducted within regions and city/dis
trict locations. Component bar charts were employed to 

summarise proportions of cases subset by region, city/dis
trict location and specific NCDs comorbid with HIV/AIDS 
within gender and age group of the patients. A Chi-Square 
test was also carried out to assess whether a significant as
sociation exists between a specific NCD and the presence of 
HIV/AIDS. 
The distribution of health facilities that were using mas

tercards, was summarised by region, designation and geo
graphical location. A comparative analysis to evaluate the 
number of health facilities using NCD mastercards per dis
trict against those without mastercards was conducted us
ing data from the MHFR in Malawi. The purpose was to 
ascertain the proportion of health facilitates that were pro
viding data using NCD mastercards, which helped deter
mine the extent of NCDs and NCD-HIV/AIDS comorbidity. 

RESULTS 

The study extracted data from a total of 29,196 patients 
from 70 health facilities in 11 cities and districts in Malawi. 
All 29,196 patients had at least one non-communicable dis
ease, and of these patients, 2,295 (7.9%) also had HIV/AIDS, 
which were comorbidity cases. 

DEMOGRAPHICS SUMMARY OF THE PATIENTS 

Table 1 presents results describing the socio-demographic 
characteristics of the patients with either NCD only or 
NCD-HIV/AIDS comorbidity. Sixty-seven percent (19,660/
29,196) of the patients were females. Further statistics for 
age indicated that the majority (78%) of the patients were 
40 years and above. Neno was the district with the highest 
number of cases (31%), seconded by Blantyre City (15%) 
(Table 1). The mean age for the patients was 53 years (SD = 
19.4). 
The southern part of Malawi recorded 54.2% of the non-

communicable diseases and NCD-HIV/AIDS comorbidity 
cases, and in terms of cases by cities or districts, the dis
tricts recorded about 60.9% of the non-communicable dis
eases and NCD-HIV/AIDS comorbidity cases. Furthermore, 
the majority (69.9%) were inland city/district cases, with 
the least (12.8%) recorded in border districts. Health cen
tres recorded more NCD and HIV/AIDS cases (55.3%) than 
other health facility types (Table 1). 
Table 2 shows the distribution of the top five non-com

municable diseases that afflicted the patients in this study. 
There were 50 specific NCDs which had been observed 

among the patients. These included patients with one NCD, 
two NCDs and other patients with three NCDs. Hyperten
sion emerged as the majority (63%) among the cases, with 
the remaining cases ranging from 9.2% to 6.3% and cor
responding confidence intervals. The top five NCDs were 
summarised in Table 2, and the full list of non-communica
ble diseases is in Table S1 in the online supplementary doc
ument. 
Table 3 shows the NCD and NCD-HIV/AIDS comorbidity 

cases were categorised by national level through region and 
city/district location to show the distribution of cases in or
der to determine the most affected areas. 
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Table 1. Demographics characteristics of the patients      

Variable Category 
Number of 

Cases 
Percent Variable Category 

Number of 
Cases 

Percent 

Gender Female 19660 67 
Age 
group 

0 - 18 1819 6 

Male 9536 33 19 - 39 4690 16 

Region Northern 4,955 17.0 
40 or 
more 

22687 78 

Central 8,417 28.8 
City/
District 

Neno 8985 31 

South 15,824 54.2 Blantyre 4523 15 

Designation City 11,416 39.1 Lilongwe 4009 14 

District 17,780 60.9 Salima 3134 11 

City/District 
Location 

Border 3,743 12.8 Mzuzu 2269 8 

Inland 20,401 69.9 Karonga 1672 6 

Lakeshore 5,052 17.3 Mchinji 1274 4 

Health Facility 
Type 

Central 
Hospitals 

1855 6.4 Nkhatabay 1014 3 

District 
Hospitals 

8684 29.7 Mangochi 904 3 

Health 
Centres 

16143 55.3 Mwanza 797 3 

Hospitals 2514 8.6 Zomba 615 2 

Table 2. Distribution of specific NCD cases      

Variable Category Number of Cases Percent CI** 

Specific NCD* Hypertension 18442 63.2 [62.6, 63.7] 

Asthma 2692 9.2 [8.9, 9.6] 

Diabetes 2176 7.5 [7.2, 7.8] 

Hypertension Diabetes 2079 7.1 [6.8, 7.4] 

Epilepsy 1843 6.3 [6.0, 6.6] 

Other NCD† 1964 6.7 [6.4, 7.0] 

*NCD – non-communicable disease 
**CI – confidence interval 
†Other NCD – See full table of NCDs in Table S1 online supplementary material 

The detailed breakdown of NCD only and comorbidity 
cases from the national level through the regions to the lo
cation of the city/district indicated that 8% were comorbid
ity cases at the national level, of all cases recorded in the 
southern part of Malawi, 13% were also comorbidity cases, 
and 14% of all recorded inland cases were comorbidity cases 
(Table 3). 

CASE CLUSTERING BY HEALTH FACILITY 

Health facilities with the same magnitude are supposed to 
have a similar number of non-communicable diseases and 
NCD-HIV/AIDS comorbidity cases combined and, therefore, 
classified in the same group. Figure 1 shows the classifica
tion of the facilities into classes with a similar number of 
cases. 
The hierarchical clustering of cases of NCD and HIV/

AIDS within the health facilities showed that there were 

similarities in the number of cases for Nsambe health cen
tre, Bangwe health centre and Kamuzu Central Hospital 
with an average of 537.7 cases since these facilities were 
grouped in the same cluster (Figure 1). 
The information on health facility clustering in Figure 1 

is complemented by Table 4, which details the number of 
clusters, the number of health facilities in the cluster and 
the average number of cases for the given cluster. 
The highest average of 2293.5 cases was in the tenth 

cluster, comprised of Neno and Salima District Hospital. 
The lowest average of 58.1 cases was observed in the fifth 
cluster, comprised of Golden Outreach Clinic and 15 other 
health facilities (Table 4). 

CASES BY GENDER AND AGE FROM REGIONS 

The cases of NCD and NCD-HIV/AIDS comorbidity were 
grouped by gender and age groups in order to determine the 
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Table 3. NCD and Comorbidity cases by region and city/district location          

Population Region City/District Location Category Frequency Percent 

National NCD Only* 26,901 92 

(N = 29,196) Comorbidity** 2,295 8 

Northern Region NCD Only 4,876 98 

(n = 4,955) Comorbidity 79 2 

Border NCD Only 1,637 98 

Comorbidity 35 2 

Inland NCD Only 2,236 99 

Comorbidity 33 1 

Lakeshore NCD Only 1,003 99 

Comorbidity 11 1 

Central Region NCD Only 8,417 98 

(n = 8,417) Comorbidity 200 2 

Border NCD Only 1,250 98 

Comorbidity 24 2 

Inland NCD Only 3,883 97 

Comorbidity 126 3 

Lakeshore NCD Only 3,084 98 

Comorbidity 50 2 

Southern Region NCD Only 13,808 87 

(n = 15,824) Comorbidity 2,016 13 

Border NCD Only 788 99 

Comorbidity 9 1 

Inland NCD Only 12,159 86 

Comorbidity 1,964 14 

Lakeshore NCD Only 861 95 

Comorbidity 43 5 

*NCD Only represents number of cases with one or more non-communicable diseases. 
**Comorbidity represents the number cases with one or more NCDs coexisting with HIV/AIDS 

proportion of cases from each region with respect to these 
demographic characteristics (Figure 2). 
The NCD and comorbidity cases summarised by region 

with respect to gender and age groups of the patients indi
cate that cases were higher within the age group 40 years 
and above. Female patients made up a large number of 
cases in the 40 years and above in all the regions for both 
NCD and comorbidity cases. About 16.1% of the young 
adults (19 - 39 years) had either a non-communicable dis
ease or NCD-HIV/AIDS comorbidity. Specifically, 14.8% had 
a non-communicable disease only, while 1.3% had a NCD-
HIV/AIDS comorbidity. In the young adult age group, the 
southern part of Malawi had 14.29% and 3.03% comorbidity 
cases in females and males. Generally, the cases of NCD 
only and the NCD-HIV/AIDS comorbidity were especially 
higher among women in all regions (Figure 2). 

CASES BY GENDER AND AGE FROM CITY/DISTRICT 
LOCATION 

The proportions of NCD and NCD-HIV/AIDS cases consid
ering the city/district locations were also grouped using the 
demographic characteristics, gender and age groups to as

certain the locations with the proportion of cases (Figure 
3). 
Classifying cases from a particular city/district designa

tion (border, inland and lakeshore) by gender and age also 
showed that the age group, 40 years and above, had large 
numbers for NCD only and comorbidity cases in all designa
tions. The cases were lower among males for the two upper 
age groups compared to the lower age group, 0 to 18 years 
old, in city/district locations (Figure 3). 

SPECIFIC NCDS AND HIV/AIDS COMORBIDITY 

The top five NCDs are shown in Table 2. The specific NCDs 
occurrence comorbid with HIV/AIDS was particularly im
portant in showing the proportion of comorbid cases (Table 
5). 
The non-communicable diseases have been shown to 

occur with HIV/AIDS, which was referred to as a general 
term comorbidity. However, given the top five NCDs, spe
cific comorbidity between a particular NCD and HIV/AIDS 
indicated the majority being the comorbidity of hyperten
sion and HIV/AIDS (4.76%). The comorbidity of diabetes 
and HIV/AIDS was 0.54% of the cases (Table 5). The Chi-
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Figure 1. Dendrogram of the distribution of similar cases.        

Table 4. Average number of cases per cluster       

Cluster No. Health Facility§ No. of health facilities‡ Average No. of Cases 

1 ZA-Central 14 135.9 

2 Nsambe HC 3 537.7 

3 Mapale 6 1015.0 

4 Matandani Rural Health Centre 12 385.4 

5 St Vincent 16 58.1 

6 Mpemba 9 243.3 

7 Dream 4 874.6 

8 KA-DH (Karonga Distr. Hosp.) 2 1180 

9 Khombeza 2 700 

10 Neno District Hospital 2 2293.5 

§ lead health facility in a given cluster in the dendrogram 
‡ number of health facilities in a given cluster 

Square test of association indicated that there was a signif
icant association between the specific non-communicable 
disease and HIV/AIDS (χ2=812.62, P<0.0001). The Cramer’s 
V statistics of 1.67 at 5 degrees of freedom express a mod
erate association between the specific non-communicable 
disease and HIV/AIDS. 
The NCD-HIV/AIDS comorbidity cases were divided into 

specific NCD and HIV/AIDS comorbidity cases categorised 

by gender (Figure 4) and also categorised by age group (Fig
ure 5) of the patients. 
Hypertension comorbid with HIV/AIDS was high for both 

gender but specifically higher among women (38.8%) com
pared to men (21.8%). The comorbidity of diabetes and 
HIV/AIDS followed with 3.8% and 3.1% among women and 
men respectively. This trend of higher proportions among 
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Figure 2. Panel A.   Northern region cases of NCD Only by age group and gender.            Panel B.   Northern region   
comorbidity cases by age group and gender.        

Figure 2. Panel C.   Central region cases of NCD Only by age group and gender.            Panel D.   Central region   
comorbidity cases by age group and gender.        

women is observed in all the specific NCDs being comorbid 
with HIV/AIDS (Figure 4). 
The comorbidity of a specific NCD and HIV/AIDS among 

the different age groups are given in Figure 5. The age 
group 40 years or more had a large number of cases with 
most cases being the comorbidity of hypertension and HIV/
AIDS (56.3%). There were many (7.9%) of various NCDs co

morbid with HIV/AIDS among the young adult (19 - 39) age 
group which implied that hypertension and HIV/AIDS co
morbidity was also prominent (4.3%) compared to the other 
NCDs among young adults. 
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Figure 2. Panel E.   Southern region cases of NCD Only by age group and gender.            Panel F.   Southern region   
comorbidity cases by age group and gender.        

Figure 3. Panel A.   Border location cases of NCD Only by age group and gender.            Panel B.   Border location   
comorbidity cases by age group and gender.        

INTERVENTIONS 

The study further sought to describe the proportion of the 
study patients who were on intervention for either NCD or 
NCD-HIV/AIDS comorbidity to assess the coverage extent 
of the interventions (Table 6). 

All 29,196 patients had at least a non-communicable dis
ease; of these, about 80% had access to some form of inter
vention. There were 2,295 (7.9%) patients with HIV/AIDS, 
and 90% of those with HIV/AIDS had access to interven
tions. Among the 2,295 patients who had a comorbidity of 
NCD and HIV/AIDS, 64% had interventions for both ail
ments. 
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Figure 3. Panel C.   Inland location cases of NCD Only by age group and gender.            Panel D.   Inland location   
comorbidity cases by age group and gender.        

Figure 3. Panel E.   Lakeshore location cases of NCD Only by age group and gender.            Panel F.   Lakeshore location   
comorbidity cases by age group and gender.        

Specifically, the majority (51.6%) of the NCD patients 
were on medication, while some had some combinations of 
interventions, such as outreach/sensitisation on risk factors 
and physical fitness (14.0%). Antiretroviral therapy (ART) 
(89.8%) was the main intervention for HIV/AIDS, while 
9.1% had no intervention. Comorbidity intervention had 
43.4% of the patients on medication intervention for NCD 

and HIV/AIDS. There were also 35.8% of the patients who 
had no interventions for the comorbidity (Table 6). 
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Table 5. Specific NCD and HIV/AIDS comorbidity      

Specific NCD 
HIV/AIDS Present 

Totals 
No Yes 

Asthma No. of Cases 2587 105 2692 

Percent (%) 8.86 0.36 9.22 

Diabetes No. of Cases 2018 158 2176 

Percent (%) 6.91 0.54 7.45 

Epilepsy No. of Cases 1758 85 1843 

Percent (%) 6.02 0.29 6.31 

Hypertension No. of Cases 17051 1391 18442 

Percent (%) 58.40 4.76 63.17 

Hypertension Diabetes No. of Cases 1990 89 2079 

Percent (%) 6.82 0.30 7.12 

Other NCD No. of Cases 1497 467 1964 

Percent (%) 5.13 1.60 6.73 

Totals 
No. of Cases 26901 2295 29196 

Percent (%) 92.14 7.86 100.00 

*NCD – non-communicable disease 

Figure 4. Specific NCD and HIV/AIDS comorbidity categorised by gender.         

HEALTH FACILITIES USING NCD MASTERCARDS 

The health facilities were detailed within the region, desig
nation and geographical location to determine the distrib
ution of the facilities using NCD mastercards. 
The southern part of Malawi had the largest number 

of facilities (71.4%). Cities had a slightly larger number of 
facilities (54.3%) compared to the districts. Furthermore, 
12.9% of health facilities were in the lakeshore districts 
(Table 7). 

Table 8 presents the total number of facilities in a par
ticular city/district and determines the proportion of facil
ities that were using NCD mastercards at the time of this 
study (excluding private facilities which did not use NCD 
mastercards) to indicate the extent of information available 
for this study with respect to health facilities. 
The total number of health facilities per city or district 

and the percentage of facilities using NCD mastercards per 
district reflected the utilisation of mastercards. This ratio 
consists of all facilities, excluding private ones, since they 
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Figure 5. Specific NCD and HIV/AIDS comorbidity categorised by age group.          

Table 6. Types of intervention for NCD, HIV/AIDS and the comorbidity          

Disease Type of Intervention No. of Cases Percent 

NCD Medication 15,059 51.58 

Medication, Outreach/Sensitisation on risk factors 3,022 10.35 

Medication, Outreach/Sensitisation on risk factors, Physical fitness 854 2.93 

Medication, Physical fitness 66 0.23 

None 5,824 19.95 

Outreach/sensitisation on risk factors 250 0.86 

Outreach/sensitisation on risk factors, Physical fitness 4,083 13.98 

Physical fitness 38 0.13 

HIV/AIDS ART* 2,061 89.80 

ART, Outreach/Sensitisation on risk factors 24 1.05 

None 209 9.11 

Outreach/ sensitisation on risk factors 1 0.04 

Comorbidity† Medication 995 43.36 

Medication, Outreach/ Sensitisation on risk factors 58 2.53 

Medication, Outreach/ Sensitisation on risk factors, Physical fitness 409 17.82 

Medication, Physical fitness 11 0.48 

None 822 35.82 

*ART – Antiretroviral therapy 
†Comorbidity intervention referred to a patient having interventions for both NCD and HIV/AIDS 

did not use NCD mastercards. Neno district had all health 
facilities using mastercard, with the lowest ratio being from 
Mangochi (3.4%). The rest of the cities and districts also 
had low mastercard utilisation ratios (Table 8). 

DISCUSSION 

The study’s main purpose was to describe NCD and NCD-
HIV/AIDS comorbidity using the socio-demographic fac
tors. Additionally, health facilities which handled and pro
vided data on the cases were assessed considering the total 
number of health facilities in the sampled areas. 
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Table 7. Health facilities by region, designation, and city/district location         

Variable Category No. Of Health facilities Percentage 

Region Northern 6 8.6 

Central 14 20.0 

South 50 71.4 

Designation City 38 54.3 

District 32 45.7 

City/District Location Border 11 15.7 

Inland 50 71.4 

Lakeshore 9 12.9 

Note: Karonga is both a border and lakeshore district 

Table 8. Health facilities in Malawi vs facilities using NCD mastercards          

City/
District 

Total number 
of facilities 

Private 
facilities 

Non-private 
facilities‡ 

Facilities using 
NCD Mastercards 

Percentage of non-private 
facilities using mastercards§ 

Karonga 43 11 32 3 9.4 

Mzuzu 111 29 82 2 2.4 

Nkhatabay 37 10 27 1 3.7 

Lilongwe 197 92 105 7 6.7 

Mchinji 39 9 30 4 13.3 

Salima 33 12 21 3 14.3 

Blantyre 195 111 84 22 26.2 

Mangochi 82 23 59 2 3.4 

Mwanza 8 1 7 4 57.1 

Neno 19 4 15 15 100.0 

Zomba 71 17 54 7 13.0 

Total 835 319 516 70 13.6 

‡Non-private facilities = Total number of facilities less Private facilities 
§Percentage of non-private facilities using mastercards = (Facilities using NCD Mastercards/Non-private facilities) * 100 

DEMOGRAPHICS SUMMARY 

Women had the highest number of cases of NCD and/or 
HIV/AIDS. This concurs with the NCD Alliance and The 
George Institute for Global Health report that discusses the 
heavy burden of NCD falling on women.29 Thus, women are 
most affected by NCDs and the NCD-HIV/AIDS comorbidity 
compared to men and children.22 

Although individuals aged 40 years or older had the 
highest number of cases, NCDs and HIV/AIDS affect all 
age groups,5,8 with higher prevalence among those aged 70 
years and above.22 Thus, the younger age groups are also 
affected by NCDs and HIV/AIDS.8,23 

Cities in the southern part of Malawi had larger cases 
as expected since cities are where rapid urbanisation and 
industrialisation were at their peak.10 This implies a high 
prevalence of risk factors for both NCDs and HIV/AIDS.6 

Among the districts included in the study, Neno district had 
large cases due to an advanced/robust data collection sys
tem implemented in all health facilities using NCD master
cards. The other districts did not have robust data collec
tion systems, which led to a few health facilities collecting 
data using NCD mastercards; hence, data that could have 

been used in decision-making and implementation of the 
intervention was unavailable.3,11,26 

CASES BY REGION, DESIGNATION, CITY/DISTRICT 
LOCATION AND TYPE OF HEALTH FACILITY 

Southern region had many cases compared to the other re
gion, which would be attributed to more health facilities in 
the region and two cities. Cities have a higher risk of both 
NCD and HIV/AIDS due to industrialisation, globalisation 
and urbanisation, hence contributing to the higher number 
of cases in the region.5,8,10 

The number of cases by cities or districts revealed more 
cases in districts. The study comprised 7 districts, implying 
that more districts than cities contributed to the larger 
number of cases. As a larger percentage of cases were com
ing from Neno district, this higher number of cases could 
be due to the robust data collection.11,26 Considering the 
number of cases recorded in Neno, an inland district, we 
may speculate that the other cities and districts may have 
underreported or under-diagnosed NCD and/or HIV/AIDS 
cases.1,3 Border areas had the least number of cases of NCD 
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and/or HIV/AIDS, and this may be attributed to lower pop
ulations in the areas. 
Similarly, central hospitals, also known as referral hospi

tals, do not provide basic help to patients; hence, low cases 
are registered. The lower number of cases may not be a 
true reflection of the cases, with Neno district as our case 
in point.1 The number of comorbidity cases was relatively 
smaller compared to NCD cases. The probability of the co
morbidity indicated that the likelihood of having the co
morbidity was higher in the southern region. Inland areas 
in the southern region accounted for a higher probability of 
comorbidity, which can be attributed to more comorbidity 
risk factors for both NCD and HIV/AIDS. These probabilities 
could increase as many patients with NCD are potentially at 
risk of comorbidity.7 

CASE CLUSTERING BY HEALTH FACILITY 

According to the number of cases, health facility clusters 
indicated that different health facilities were grouped. The 
expectation was that health facilities of the same calibre 
would be clustered together. This implies that the average 
number of cases was also supposed to be similar in the type 
of similar health facilities. However, this was contrary to 
expectation since health centres, hospitals, district hospi
tals, and central hospitals were in the same clusters, which 
is not supposed to be the case due to the calibre of the 
health facilities according to the MHFR.28 Despite the 
unanticipated similarities, the clustering will help plan in
tervention activities, such as integrated care, by prioritising 
health facilities with many cases clustered together.3 

CASES BY GENDER AND AGE FROM REGIONS, CITY/
DISTRICT LOCATION 

NCDs only, as well as the comorbidity, were dominant in in
dividuals aged 19 years and above, regardless of the region. 
Despite the northern region having a few cases, the relative 
number of NCD cases was higher for those aged 40 or more 
than the other regions. According to World Health Organ
isation (WHO), both NCDs and HIV/AIDS are not discrimi
natory in affecting particular age groups or regions.5,8 This 
may indicate that in some clusters, the low number of cases 
might be due to under-diagnosed or under-reported cases.1,
3 

Considering the gender of the patients, females reported 
higher numbers in both NCD only and the comorbidity from 
all regions. This could be attributed to the study’s higher 
number of female patients. Compared to males, the rela
tive number of NCD only and comorbidity cases were also 
higher for females aged 19 and above in all city/district lo
cations. As reported by the NCD Alliance, NCDs in women 
may be under-reported in other areas, but this does not 
seem to be the case in Malawi.29 

Comorbidities were higher among men aged 40 or more 
from all regions than other age groups. These cases were 
lower for those aged 19 to 39 in all regions and city/district 
designations. Although fewer cases were recorded in this 
age group, this was still a concern because these individuals 
are at the peak of their productivity, and these chronic ail

ments may lead to productivity loss.30 The age group 18 
and below had very small numbers of either NCD only or 
comorbidity cases from the regions and city/district des
ignations since NCDs and/or HIV/AIDS cases are usually 
fewer among young people. Although these diseases affect 
all age groups, older groups are at higher risk, hence more 
cases.8 

SPECIFIC NON-COMMUNICABLE DISEASES 

The top five non-communicable diseases observed from 
this study were asthma, diabetes, epilepsy, hypertension 
and hypertension-diabetes comorbidity. Hypertension was 
the prominent NCD, followed by asthma. According to 
WHO, cardiovascular diseases, which include hypertension 
and are also considered risk factors for other cardiovascular 
diseases, are the leading cause of mortality, followed by 
respiratory diseases (including asthma).8 These NCDs were 
also prominent in terms of comorbidity with HIV/AIDS. Hy
pertension specifically has been comorbid with HIV in most 
studies, including those on PLHIV and non-communicable 
diseases.2‑4,13 The prominent NCDs included a multi-mor
bid case of hypertension and diabetes and HIV/AIDS, as di
abetes usually occurs in those taking hypertension medica
tion and vice-versa.31,32 Other multi-morbidity cases were 
reported in small numbers and were categorised under 
other NCD. The comorbidity cases were higher among 
women in the top five NCDs identified in this study with 
majority having the hypertension and HIV/AIDS comorbid
ity.2 This iterates the high prevalence of hypertension as 
mentioned by WHO and others.2,8 However, the majority 
of cases being women differed from the NCD Alliance re
port of unreported cases among women hence low preva
lence among women.29 The comorbidities among the age 
groups showed the older age group (40 and above), con
sistent with WHO non-communicable diseases report,8 had 
the largest number of cases with hypertension and HIV/
AIDS comorbidity accounting for majority of cases.2,7 Ac
cording to WHO, NCDs and HIV/AIDS are not age discrimi
natory, hence it is important to note that the young adults 
age group (19 – 39 years) also had the NCD-HIV/AIDS co
morbidity, although NCDs are considered diseases for older 
people. Hypertension comorbid with HIV/AIDS was also the 
prominent comorbidity among the young adult age group.5,
8 

INTERVENTIONS 

A study by Akseer showed that data on effective interven
tions for non-communicable diseases was limited.33 This 
study found that medication was the main intervention 
prescribed for NCD and the NCD-HIV/AIDS comorbidity, 
given that most were already afflicted with either a partic
ular NCD or NCD-HIV/AIDS comorbidity. Outreach/sensiti
sation on risk factors and physical fitness were also among 
the intervention strategies for the cases observed. Further
more, outreach/sensitisation on risk factors and physical 
fitness are important in managing NCD and HIV/AIDS risk 
factors and are more beneficial preventive measures. How
ever, those afflicted can avoid exposure to more risk factors 
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and exercise to improve overall health.34 It was instead an 
odd outcome that a few individuals were not on any inter
vention considering the severity of NCDs or HIV/AIDS or 
NCD-HIV/AIDS comorbidity. 

HEALTH FACILITIES USING NCD MASTERCARDS 

Health facilities using mastercards were very few compared 
to the total number of health facilities available. The south
ern region comprised most of the facilities included in this 
study but represented about 13% of all facilities in the cities 
and districts.28 The same trend was observed in the other 
regions, city/district designation and location and within 
cities/districts except for Neno. Therefore, cases of NCDs 
and HIV/AIDS from health facilities not using NCD mas
tercards were/are not accounted for. This points to the fact 
that NCDs and NCD-HIV/AIDS comorbidity may be a bigger 
problem than anticipated.3 

STRENGTHS AND LIMITATIONS 

This study has several limitations. The number of health fa
cilities using mastercards were few compared to the total 
number of facilities within the different locations. A few fa
cilities using mastercards imply that there could be under
reporting of cases. However, only these facilities using NCD 
mastercards could provide the data required for this study. 
Although the information on mastercards mostly aligns 
with health facility-based data, it is important to consider 
the demographic characteristics of patients with both NCDs 
and HIV before extrapolating findings from this study to 
the Malawi population. Also, although the recorders of 
NCD patient’s mastercards were well trained, and there 
is no reason to believe they would withhold/make up any 
symptom/ medical condition, it is always possible that such 
paper-based recorded reports lack accuracy. 
The k-means clustering is sensitive to outliers that are 

unusual or data points that are extreme. Furthermore, k-
means clustering is sensitive to the initial random selection 
of cluster centres. The limitations of the k-means clustering 
were mitigated by the combining the hierarchical clustering 
and k-means method. Thus, although the study had some 
extreme values from Salima and Neno districts, these val
ues did not affect that analysis since the algorithm was able 
to cluster them properly. 

IMPLICATION FOR POLICY AND FUTURE RESEARCH 

The study provides evidence of a growing number of non-
communicable diseases and NCD-HIV/AIDS cases, espe
cially in the southern region of Malawi, a LMIC in Sub-
Saharan Africa. The data providing this evidence was 
extracted from only 13% of health facilities in the study 
cities and districts, which may be an indication of cases 
being underreported; therefore, NCDs and NCD-HIV/AIDS 
should be considered a major concern requiring interven
tions in Malawi. LMICs with similar settings as Malawi 
could also be guided in planning interventions. Research 
is needed on a prospective study on individuals’ lifestyles 
until they have a non-communicable disease or the NCD-

HIV/AIDS comorbidity to provide insight on best interven
tion practices. Furthermore, we highlight the lack of robust 
data collection, which affects data quality, thereby causing 
health managers to have difficulties in decision-making on 
non-communicable diseases and NCD-HIV/AIDS comorbid
ity. 

CONCLUSIONS 

This study on NCD and NCD-HIV/AIDS comorbidity cases 
indicated that inland locations and the southern region in 
Malawi comprised the highest number of cases. Further de
tailed information on cases per health facility provides in
sight into heavily affected areas such that they are priori
tised for intervention strategies. The results indicate that 
the young adult age group, 19 to 39 years, are also affected 
by NCDs and NCD-HIV/AIDS comorbidity, considering that 
NCDs mainly used to affect older age groups. The young 
adult age group are at the peak of their productivity, and 
being afflicted with these diseases would imply a loss in 
productivity. The study provides evidence of the cases 
recorded through the NCD mastercards and with respect to 
the number of facilities using the NCD mastercards only. 
Therefore, the NCD and NCD-HIV/AIDS comorbidity is a 
huge health concern which requires attention. 
The study therefore recommends outreach and sensiti

sation about NCDs and NCD-HIV/AIDS and their risk fac
tors especially in areas with high number of cases as well as 
among the young adults. Another important recommenda
tion to improve monitoring and follow-up of patients, and 
at national level, progress on NCDs and HIV/AIDS indica
tors, is to have electronic patient records instead of paper-
based records that are prone to many disadvantages. 
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