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A B S T R A C T   

The primary aim of this study was to determine which health care barriers were most important for people with 
disabilities in Malawi. To accomplish this, we devised a sequential mixed-methods research design that inte-
grated locational survey data and qualitative data from field studies. Our secondary aim was to evaluate this 
research design not only as a design-solution to our particular research objective, but as a tool with more general 
applicability within social sciences. Malawi has one of the most underserved health service populations in the 
world with chronic resource shortages and long travel distances where people with disabilities are at a particular 
disadvantage. Nevertheless, our results show that even in a resource scarce society such as Malawi it is the 
interpersonal relationships between patients and health service providers that has the largest impact on the 
perception of access among patients. Our results also suggest that the sequential mixed-methods design is 
effective in guiding researchers towards models with strong specifications.   

1. Introduction 

The Alma-Ata Declaration of 1978 emphasizes the need for primary 
health care to be introduced in developing countries in order to achieve 
the goal of health for all (Declaration of Alma-Ata, 2017; O The World 
Health Re, 2008). Later, the 2030 Sustainable Development Agenda 
(SDA) set forth universal health coverage and access to quality health 
care for all as one of its main developmental goals, making "leave no one 
behind" its ethos. The right to health and health care for persons with 
disabilities is a key target of the United Nations Convention on the 
Rights of Persons with Disabilities (CRPD) (United Nations, 2006). These 
are formidable challenges, because while the populations of developing 
countries in general have the poorest health and the highest health care 
needs, they also face the greatest barriers to accessing health care 
(World Health Organization, 2018; Peters et al., 2008). This relationship 
is so pervasive and persistent that it has been coined the inverse care law, 
and at a particular disadvantage are people with disabilities in 
low-income countries (Gwatkin et al., 2004), (Badu et al., 2018a), (Badu 

et al., 2018b), (Trani et al., 2011), (Dassah et al., 2018), (Eide et al., 
2015). 

Poverty creates conditions that produce and maintain high rates of 
disability. On the other hand, disability creates poverty (Eide and 
Ingstad, 2011). The World Report on Disability (2011) estimates that 15 
per cent of the world’s population has a disability, and that a dispro-
portionate share of these lives in the global South (O World report on dis, 
2011). A high rate of disability is a poverty trap because disability 
contributes to poverty through lost earnings, un- or under-employment, 
and additional costs of living. Hence, there is a pover-
ty–disability–poverty cycle, which is one of the self-reinforcing mecha-
nisms that maintains poverty, keeping poor countries poor. 
Strengthening access to health care for people with disabilities is one of 
the necessary keys to unlock this unfortunate cycle. 

The definition of access to health care has evolved over time. Early 
contributions frequently conceptualized access as either the supply of 
health services (International Conference, 1978) or the actual use of 
health care services in contrast to the mere presence of health care 
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facilities (Donabedian, 1973). Later definitions broadened the concept 
to account for further dimensions and more explicit recognition of both 
population characteristics and health system characteristics. For 
instance, Penchansky and Thomas (1981) proposed that access to health 
care involves the interactions of the health services and the populations 
along the dimensions of accessibility, availability, affordability, accom-
modation, and acceptability (Penchansky and Thomas, 1981). How well 
the health service characteristics and population characteristics match, 
or in the words of Penchansky & Thomas, the “degree of “fit” between 
the clients and the system”, determines health care access (Penchansky 
and Thomas, 1981). 

Geography, or the spatial distribution of people, services, and natural 
or man-made features of the landscape, influence the degree of “fit” 
between the system and the population. Access to healthcare varies over 
space because neither populations nor health services are uniformly 
distributed. Variations in terrain, road-networks, lakes and waterways 
will likely have an effect as well. Strictly spatial characteristics such as 
distance to services will influence their accessibility, but so too will the 
spatial distribution of health/disease, demographics, socioeconomic 
indicators, languages and cultures. Similarly, the quantity and quality of 
health services may also vary substantially from site to site. 

Malawi has a three-tier health system consisting of primary, sec-
ondary and tertiary services linked together through a referral system. 
There are two main providers of health services in Malawi, The Ministry 
of Health and the private organization Christian Health Association of 
Malawi (CHAM). Together they provide approximately 97% of health 
services in the country, with CHAM accounting for about 29% and 
operating mainly in rural areas (Munthali et al., 2019; Government of 
the Republi, 2017). CHAM is a major partner to the Ministry of Health 
and is responsible for the training of the majority of health care pro-
viders (AboutChristian Hea, 2019). Another side of this partnership is 
that Malawi is divided into non-overlapping catchment areas where the 
provider responsibility in rural catchment areas is mainly CHAM’s, 
while the Ministry of Health covers mainly urban areas (Munthali et al., 
2019). 

Malawi’s Health Sector Strategic Plan (2017–2022) summarizes a 
number of the country’s most pressing challenges: severe shortage of 
health care workers with a 45% vacancy rate; regular shortages of 
essential medical products; unsustainable and unpredictable financing 
of services; socioeconomic, gender and geographical inequalities in 
health care access and health outcomes; and weak monitoring, evalua-
tion and governance structures (Government of the Republi, 2017). 
People with disabilities share many of the same barriers as the rest of the 
population, but their disability tends to amplify them both in terms of 
the practical challenges and the stigma/discrimination they are met 
with within the services (Munthali et al., 2019). Studies from four 
sub-Saharan countries, including Malawi, have shown that the proba-
bility of accessing health care is inversely related to level of disability, 
and that persons with disabilities have less access to health care 
compared to those without disabilities, even though persons with dis-
abilities have more health problems and thus are in need of more care 
(Eide et al., 2015). For example, most patients in Malawi will walk to the 
clinic since few own bikes or motorized vehicles, most cannot afford to 
pay for transport, and there is no paramedic response unit system in the 
country (Loeb and Eide, 2004). Depending on the disability, this may 
significantly reduce the accessibility for patients with disabilities 
compared to patients without disability. 

Pointing out obvious characteristics of the health care system that 
impede access in a developing country such as Malawi is not where the 
real challenge lies. The demanding part is determining which barriers 
are most important, or, in other words, identifying the barriers that 
would yield the largest benefits to the most disadvantaged populations if 
they were reduced. In settings characterized by endemic poverty, such 
as Malawi, it is of particular importance to ensure that priority is given 
to those barriers that people with disabilities and other vulnerable 
populations themselves perceive as most important. One of the main 

obstacles in establishing a hierarchy in the relative importance of spatial 
barriers as opposed to other population and system characteristics has 
been the lack of integrative research. Within the limited literature, the 
tendency has been to analyze spatial access, based on measures devel-
oped through the use of geographic information systems (GIS), sepa-
rately from other quantitative and qualitative access determinants (Tang 
et al., 2017). Little is therefore known about the level of agreement 
between these lines of research. Therefore, there is a need for studies 
that combine GIS-based measures of access and measures based on 
peoples own perceptions and experiences in addressing this question. 

The primary aim of this study was to determine which health care 
barriers are most important for people with disabilities in Malawi. To 
achieve this, we devised a sequential research design which combines 
GIS-based measures, survey data, and qualitative field work data. Our 
secondary aim was to evaluate this research design not only as a design- 
solution to our particular research objective, but as a tool with more 
general applicability within social sciences. 

The study is set up to answer three research questions: First, what is 
the level of agreement between patients’ perception of health care ac-
cess and spatial access? Second, what factors can explain observed de-
viances between perceived and spatial access? And third, how much do 
these factors contribute to explaining the variation of perceived access 
relative to a measure of spatial access? In answering these questions, we 
seek to identify the most important barriers to health care access in 
Malawi for people with disabilities. 

2. Research design 

The empirical starting point for our study is an earlier large-scale 
household survey carried out in the 2009–2012 time period within the 
project EquitAble (Enabling universal and equitable access to healthcare 
for vulnerable people in resource poor settings in Africa, funded by EU 
FP7). This project was carried out in four African countries by an in-
ternational research consortium. In two of the countries, Malawi and 
Namibia, the data from each household was supplemented with their 
GPS (Global Positioning System) coordinates. While these locational 
data were not taken advantage of in the EquitAble project, they are 
essential in the research design of the current project, GeoHealthAccess 
(funded by the The Research Council of Norway). 

The central idea of this design is to develop an initial statistical 
model that forms a point of departure for a second stage, where GIS is 
used to focus in on locations where observations deviate substantially 
from the predicted values of our initial model. After having identified 
sites with large deviances, the third stage of the study design consists of 
selecting sites to collect qualitative field data in order to gain insights 
into the causes of the identified deviations. In the fourth and final stage, 
we modify our statistical model based on the findings from the field 
work (see Fig. 1). A new iteration of stages 2–4 could be initiated at this 
point. If so, one could do another residual analysis and select sites that 
deviated from the predictions of the revised model, and so on. These 
iterations could go on until the model can no longer be improved or until 
the relevant data to revise the model is not at hand. In the latter case, one 
can, if resources allow it, do a follow-up of the survey to collect addi-
tional data. 

2.1. Seeking answers in the deviances 

In the first sequence of our design, we formulate a simple linear 
regression model of perceived access as a function of spatial access, self- 
reported functional limitations and their age. The score on functional 
limitations measure the level of disability. Age is added due to its as-
sociation with frailty. We control for these traits because they will likely 
influence people’s perception of access. The model can be formulated as: 
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Perceived accessi = βi1*Spatial access + βi2*Self reported health

+ βi3*Age + ei 

This model will answer our first research question: what is the level 
of agreement between perceived access and spatial access? A high level 
of agreement will result in a strong effect of spatial access (βi1) and a 
model that can explain much of the variation in perceived access (high 
R2). 

The model estimation also serves another purpose. We estimate each 
respondent’s deviation from the linear estimate (the error, ei, for each 
individual), the essential point being that all variation in perceived ac-
cess not explained by the independent variables in the model is picked 
up by the error term (the difference between the observed and predicted 
value). An important principle of regression models is to reduce the 
amount of residual variation to a minimum through model specification 
(without overfitting). Following a hypothetic-deductive logic, model 
specification is generally done by including variables that are found to 
be theoretically relevant. This is, in general, a sound approach, but in 
situations where a multitude of theoretical expectations can be deduced, 
or in other situations with weak theoretical guidance, the hypothetic- 
deductive logic has its limits. In the case of Malawi, there are so many 
readily identifiable shortcomings in the health sector that it becomes 
difficult to theoretically single out the most relevant hypothetical re-
lationships. Hence, we need a procedure that can aid in limiting the 
scope of model specification other than testing a multitude of theoreti-
cally derived variables or outright data mining. While such approaches 
are feasible, they go against the principle of parsimony (i.e. Occam’s 
razor) and will typically introduce confounding and other data dredging 
issues (Smith and Ebrahim, 2002). 

An alternative procedure to such approaches is what our research 
design offers. We have so far specified a very basic model of perceived 
access as the function of spatial access, controlling for respondents’ 
functional limitations and age. The residuals from this model reflect the 
level of agreement between the estimate and each respondent’s 
observed score on perceived access. Deviances are normally viewed as 
nuisances to be minimized by including theoretically relevant pre-
dictors, but in contrast to relying heavily on existing literature and 
theoretical reasoning, we propose an alternative approach where re-
siduals are given explicit attention in an analysis of their spatial distri-
bution. If the spatial distribution of residuals is not characterized by 
randomness, but instead display spatial clustering of either positive or 
negative residuals, it implies that there are underlying non-random 
factors creating these patterns. Especially interesting are clusters of re-
siduals with high absolute values because it is those observations that 
have the lowest level of agreement with our initial model, and therefore 
do most harm to the model’s explanatory power. So, stage two of our 
research design involves identifying clusters with either negative or 
positive residuals using GIS and selecting sites for field work based on 
this analysis. Stage three involves carrying out the fieldwork in order to 

provide insights into the underlying clustering factors. If the fieldwork 
directs our attention towards factors where relevant quantitative data 
are available, we then revise our model specification accordingly in 
stage four. Although we stop after one iteration of this inductive- 
deductive loop, it could, as previously mentioned, be repeated a num-
ber of times to identify the second most important set of determinants, 
the third most important set, and so on. 

If this sequential research design works according to our assump-
tions, it will (1) identify the most important barriers for perceived health 
care access for people with disabilities in Malawi, and (2) yield a model 
with significantly more explanatory power than the initial model 
specification. 

2.2. The survey and perceived access 

The EquitAble household survey was aimed at including populations 
with different characteristics in order to highlight particular contextual 
mechanisms for accessing health care. In Malawi, it aimed at capturing a 
sample characterized by chronic poverty and high illness burden. The 
study areas in Malawi were selected by the University of Malawi. Within 
each area, a total screening of households was carried out using the 
Washington Group’s six screening questions to identify households with 
and without members with disabilities (United Nations, 2020). A 
random sampling was subsequently carried out, ensuring representation 
of both household types. Data collection was carried out between 
November 2011 and February 2012. In the follow-up project, Geo-
HealthAccess, additional GPS coordinates were collected for health fa-
cilities in the study area. 

Our measure of access to health care is based on a broad definition. 
The study combines survey-items from a number of dimensions. Table 1 
lists all the survey items that were combined into our dependent vari-
able, perceived access. All items were scored similarly following a scale 
from 1 – no problem to 5 – insurmountable problem (see Table 1). By 
simply adding the item-scores together for each individual we gave all 
items equal weight in the composite measure. 

Our second composite measure constructed from the survey is 
functional limitations. Table 2 lists the survey items that were combined 
into this measure. This is the Washington Group six questions with the 
addition of one item on mental limitations (7) and one item on limita-
tions beyond age expectancies (8). The items are scored on a scale from 1 
(no problem) to 4 (unable) on questions about the difficulties in doing 
certain activities because of a health problem or impairment. The 
different items were again combined into one measure by adding the 
item-scores together. 

2.3. Calculation of spatial access 

Both the survey respondents’ households and the health care facil-
ities they use were geocoded. This enabled us to use a geographic 

Fig. 1. Sequential design.  
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information system (GIS) to measure the time needed to walk from each 
household to the health facility and back. We used a raster-based 
approach to model both horizontal and vertical impedance. For hori-
zontal impedance, we integrated streets from OpenStreetMap with the 
global land cover dataset for 2010 at 30 m resolution (Globeland30) 
produced by the National Geomatics Center of China (Chen et al., 2015; 
Geofabrik Download Server, 2020). Similar to Rogers et al. (2015), we 
reclassified the land cover classes to cost values in order to take into 
account that movement is easier (and thus faster) along paths and roads, 
than along other land use categories (Rogers et al., 2015). 

We also needed to take into account the vertical impedance due to 
the fact that movements downhill is easier than uphill. As input repre-
senting the vertical impedance, we used a digital elevation model (DEM) 
with 30 m by 30 m resolution from ALOS World 3D – 30m (AW3D30) 
made available by the Japan Aerospace Exploration Agency in 2015 
(Tadono et al., 2014; Global Digital Surfa, 2020). The elevation raster 
holds the z-values (vertical) for each cell location and are used to 
calculate slope values for each cell. These slope values are used to 
calculate vertical impedance incurred when moving from one cell to 
another. In order to simulate walking cost, we multiplied the slope 
values with a factor to make the representations of movements uphill, 
downhill and on flat surface more realistic. We used Tobler’s hiking 
function (1993) that predicts human walking speed based on slope 
(Tobler and Tobler, 1993). 

The horizontal and vertical impedance are entered into the standard 
path distance function of our GIS package (Path Distance (Spatial An, 
2020). We performed the path analysis twice: one to model travel time 
from the household locations to the health facilities, and one that models 
the travel time back. The results are two raster layers. We extracted cell 
values from these two raster layers at the point locations for the 

households and recorded the values in two fields in the attribute table 
for the point features representing households. Using these two fields, 
we calculated the sum and stored it in a new variable called Walking 
time. 

3. Results 

3.1. Stage 1 – initial model 

The results from the initial model show that there is a significant, but 
weak association between measured distance/walking time and 
perceived access (see Table 4 model (1)). After controlling for age and 
functional limitations (which behave as expected), an increase of 1 h of 
walking time increases the perceived access score with only 0.057 points 
on the scale (min. score 18, max. score 73). 

The explained variance (R
2) of the model is another indication of the 

low level of agreement between spatial access (Walking time) and peo-
ples’ perception of access. The current model explains only 3.7 percent 
of the variation in perceived access, so one can assume that important 
determinants of perceived access are so far unaccounted for. Although a 
model with a higher level of explained variance is always preferable, it is 
not critical at this stage because this is the starting point from which the 
next stages in the design should guide us towards a model with a 
stronger specification (see Fig. 1). 

3.2. Stage 2 – mapping residuals for field site selection 

As each household in the survey is geocoded, we can map the spatial 
distribution of model residuals. As an example, Fig. 2 shows a map over 
Chimembe Health Center and nearby survey locations. Several of the 
households near to the Chimembe Health Center form two significant 
hot spots. The high positive residuals of these households imply that 
they are more dissatisfied with the health accessibility than the model 
predicts (relatively near to the health center). Several other households 
in the upper right corner of the map form a significant cold spot. These 
are households with large negative residuals, implying more satisfaction 
with accessibility than predicted (despite a location relatively far 
removed from the health center). Mapping residuals across the surveyed 
areas, we were able to identify several candidates for the ensuing field 
work. 

3.3. Stage 3 – fieldwork and qualitative assessment 

Two fieldwork sites were identified as particularly promising due to 
patterns of clustering of either negative or positive residuals. These sites 
were located within:  

1. Blantyre District (negative clustering)  
2. Phalombe District (positive clustering) 

The fieldwork at these sites were undertaken in October and 
November 2017. We utilized qualitative explorative research methods 
to uncover the underlying causes of why these sites contained clusters of 
high or low residuals. In each of the two study sites, key informant in-
terviews (KII), focus group discussions (FGD) and individual in-depth in-
terviews (IDI) were conducted (see Table 3 for an overview of the 
interviewed groups): 

Using elements of participatory GIS, existing maps and the creation 
of new maps were used as a starting point for the focus group discussions 
on access to health care with health service users and providers (See Eide 
et al. (2018) for further details on the methodological approach (Eide 
et al., 2018)). 

Overall, the results from the field studies showed that in Blantyre the 
clustering of negative residuals (perceived access were good despite 
being far from the health facility) could be explained by three primary 
causes. Foremost, patients preferred to go to this clinic because the staff 

Table 1 
Items in composite measure of perceived access.  

Considering your own experience, tell me whether the following make it difficult for 
you to get health care: Scores: 1 - no problem, 2 - small problem, 3 - moderate problem, 
4 - serious problem, 5 - insurmountable problem 

1 Lack of transport from home to health facility 
2 No services available 
3 Physical access to health facility 
4 Because of faith/belief 
5 Negative attitudes among health workers 
6 There is no accommodation at the health facility 
7 Communication with health workers 
8 Standard of the health facility 
9 The journey to the health facility is dangerous 
10 You did not know where to go 
11 Could not afford the cost of the visit 
12 Don’t have the necessary document (health card/passport) 
13 You thought you were not sick enough 
14 You tried but were denied health care 
15 The health care provider’s drugs or equipment were inadequate 
16 Could not take time off work or had other commitments 
17 You were previously badly treated 
18 Could not afford the cost of transport  

Table 2 
Items in composite measure of functional limitations.  

The next questions ask about difficulties you may have doing certain activities because 
of a health problem or impairment: scores: 1 - no, 2 - some, 3 - a lot, 4 - unable 

1 Do you have difficulty seeing, even if wearing glasses? 
2 Do you have difficulty hearing, even if fusing a hearing aid? 
3 Do you have difficulty walking or climbing steps? 
4 Do you have difficulty remembering or concentrating? 
5 Do you have difficulty with self-care such as washing all over or dressing? 
6 Using your usual (customary) language, do you have difficulty communicating 

for example understanding or being understood? 
7 Do you have a problem with nervousness, sadness or depression? 
8 Do you have a problem performing tasks that are expected of people of your age?  
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were seen as friendly and welcoming. Second, patients at this health 
facility experienced that they were given medication and treatment that 
were appropriate and effective. Third, many found that they were turned 
away from other facilities closer to their community if they happened to 
live within a different catchment area. 

At the other field site, in Phalombe, were there was a cluster of 
positive residuals (perceived access was bad despite being located close 
to the clinic), this seemed to be mainly related to negative experiences of 
care at the facility. In particular the attitudes and conduct of the health 
workers, as illustrated by the following statement: 

“Our facility [is] [name of health facility in Phalombe]. We fought so 
hard to get it, the problem is the workers are people who have different 
personalities and most of them are not goodhearted. They are more short- 
tempered, angry and full of insults." 

Elderly man 

Some also related their negative experiences to inappropriate and 
lacking health care. For example, there were many who thought that 
they got wrong medication and often not enough to recover properly. 
There was frequently a lack of medication at the clinic, and a widespread 
belief was that this was caused by medications being sold on the black 
market by nurses from the health facility. Moreover, some informants 
suspected that registers of patients and medications were manipulated in 
order to enable the illegal trade of these goods. Finally, some patients 
experienced that the health facility’s staff would not attend to patients 
who got acutely sick late in the day. 

In summary, distance and geographical measures of access seemed 
less relevant compared to both positive and negative experiences 

patients have at the health facilities. Locally based and geographically 
accessible health services are viewed as less important, while quality of 
care explanations such as patient-provider relations and the attitudes 
and conduct of the service providers seem to outweigh spatial access in 
patients’ assessment. 

3.4. Stage 4 – model revision 

At this stage of the research design, we seek to revise our statistical 
model based on the findings from the field work. The previous stage of 
the research design highlighted qualitative features of the health ser-
vices as important determinants of access, especially the professional 
conduct and attitudes of the health service providers. Hence, the patient- 
provider relationship seemed to be important. Two items in our com-
posite dependent variable contain relevant information, namely item 5 
“Negative attitudes among health workers” and item 17 “You were 
previously badly treated” (ref. Table 1). 

If we were to include these items as independent variables and keep 
our dependent variable unaltered it would introduce a level of endo-
geneity into our model. On the other hand, if we draw these items out of 
the dependent variable, we are left with a composite measure that do not 
reflect these dimensions directly, and by construction have a weaker 
association to these determinants. Nonetheless, erring on the side of 
caution we go for the latter option and create a new dependent variable 
that is constructed in a similar fashion as the original, but without items 
5 and 17. 

Table 4 display the results from the initial regression model esti-
mation (1) together with the revised regression models (2 & 3) where we 
have drawn items 5 and 17 out of our dependent variable and now 

Fig. 2. Chimembe catchment area, heatmap of residual clustering.  
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include them as explanatory variables. 
What we can see from our revised model (2) is that both the newly 

added variables have a significant and positive effect on perceived ac-
cess. In other words, they both increase the composite score in perceived 
access, where increasing scores are associated with relatively large in-
creases in access barriers. For example, moving up one category in the 
Badly treated variable, from say, (1) “no problem” to (2) “small prob-
lem”, will increase the estimate of perceived access with nearly four 
(3.816). More importantly, we can now observe that the explained 
variance (R

2) has jumped up from 3.8 percent to 47.5 percent. Hence, the 
revised model is nearly 13 times better at explaining the perception of 
access than our initial model. 

Another thing to note when comparing model 1 and 2 is that the 
residual standard error has been reduced from 9.2 to 5.8. This reduction 
is illustrated in Fig. 3. A sizable reduction in residual standard error is 
expected given the large increase in explained variance, but it is, 
nonetheless, another indication of the success of the sequential design in 
steering us towards a model with a superior specification. 

In the third model specification (3) we expand our model further, 
although we now revert back to the traditional hypothetical-deductive 
logic, adding four variables based on assumptions of relevance derived 
from previous research. Being married, having a low education and 
being female are socio-economic predictors previously shown to be of 
relevance to health care access in many contexts (Peters et al., 2008; 
Trani et al., 2011; Eide et al., 2015; Dixon-Woods et al., 2006). Since 
traditional medicine still has a large following in Malawi (Simwaka 

et al., 2007), we also add the variable Traditional healer to account for 
respondent’s predilection towards alternative health services. Re-
spondents are asked to evaluate the following statement: “The tradi-
tional healers have appropriate competence to help with your health 
problems”. The scores range from 1 “Strongly disagree” to 4 “Strongly 
agree”. None of the newly added variables except for Traditional healer in 
model three (3) have a significant contribution. Moreover, there is only 
a slight increase in explained variance (R2) from model two (2). There is, 
in other words, little explanatory power gained by expanding the model 
further through a hypothetical-deductive logic. 

An alternative approach at this point, with the potential of yielding 
stronger improvements according to our rationale, would be to initiate 
another iteration of our inductive-deductive loop; mapping the residuals 
of model two (2) and identifying new sites for a new round of field work 
that would eventually guide another round of model revision. We are, 
however, satisfied with the current progress in explanatory power of our 
model and therefore decide against doing another loop. 

4. Discussion 

Reflecting the general level of societal development, the health care 
system in Malawi has a number of fundamental challenges. There are 
severe shortages of personnel and medication. Paramedic response ser-
vices or other public patient transport services are non-existent, so most 
patients walk to clinics because they lack or cannot afford alternative 
modes of transport. In considering impoverished societies such as 
Malawi, one could be misled to believe that quantitative and spatial 
barriers such as these must be the most critical, especially for people 
with disabilities that may have additional mobility restrictions. Never-
theless, results from this study do not support such conclusions. This 
study demonstrates a weak relationship between spatial access to health 
services and patients’ perception of access. Other quantitative limita-
tions seem to be of secondary importance too. Instead, our results 

Table 3 
Interviews made during field study.  

Interview 
type 

Blantyre District Phalombe District 

Total 
informants 

Male Female Total 
informants 

Male Female 

KII village 
headman 

1 1     

KII traditional 
healer and 
spiritual 
healer 

2 1 1    

KII medical 
assistant at 
health 
center 

2 2  1 1  

KII nurse at 
health 
center    

1 1  

KII midwife at 
health 
center 

2  2 1  1 

IDI female 
headed 
household 

1  1 1  1 

FGD female 
headed 
household 

6  6 6  6 

FGD male 
elderly 
(65+ years) 

9 9  7 7  

FGD female 
elderly 
(65+ years) 

5  5 6  6 

FGD people 
with 
disabilities 

6 3 3 6 1 5 

FGD health 
surveillance 
assistants at 
health 
center 

6 6  7 5 2 

Total 40 22 18 36 15 21 

Abbreviations: KII – key informant interviews, IDI - individual in-depth inter-
view, FGD – focus group discussions. 

Table 4 
Initial (1) and revised models (2, 3) of perceived access.   

Dependent variable: 

Perceived access 

(1) (2a) (3a) 

Age 0.038*** 
(0.009) 

0.024*** 
(0.005) 

0.020*** 
(0.007) 

Functional 
limitations 

0.785*** 
(0.119) 

0.478*** 
(0.076) 

0.521*** 
(0.080) 

Walking time 0.057*** 
(0.007) 

0.035*** 
(0.005) 

0.037*** 
(0.005) 

Negative 
attitudes  

2.163*** 
(0.089) 

2.123*** 
(0.092) 

Badly treated  3.816*** 
(0.112) 

3.873*** 
(0.115) 

Married   0.256 
(0.245) 

Low education   − 0.086 
(0.243) 

Female   0.060 
(0.207) 

Traditional 
healer   

− 0.122*** 
(0.032) 

Constant 20.663*** 
(0.847) 

10.653*** 
(0.556) 

11.234*** 
(0.686) 

Observations 3379 3379 3214 
R2 0.038 0.475 0.480 
Adjusted R2 0.037 0.474 0.479 
Residual Std. 

Error 
9.172 (df = 3375) 5.825 (df = 3373) 5.845 (df = 3204) 

F Statistic 44.525*** (df =
3; 3375) 

610.062*** (df =
5; 3373) 

328.824*** (df =
9; 3204) 

Notes: Ordinary least squares regression (OLS), a = revised dependent variables 
without items 5 (Negative attitudes among health workers) & 17 (You were 
previously badly treated), *p < 0.1; **p < 0.05; ***p < 0.01. 
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suggest that qualitative features of the health services are more impor-
tant determinants of the perception of access. 

Following a sequential mixed-methods design that utilizes locational 
data and GIS to identify sites with clusters of non-conforming observa-
tions, followed by fieldwork at a selection of those sites, we were able to 
identify critical health care access barriers for people with disabilities in 
Malawi. The most decisive factors were the attitudes and conduct of 
health care workers towards their patients. 

4.1. Perception of access 

This study has chosen to explain the perception of access rather than 
accounting directly for the material, spatial or qualitative dimensions of 
access. A possible critique of this choice could be that it obfuscates and 
under-communicates the reality of the situation for people with dis-
abilities in Malawi, which is that they are one of the most underserved 
health care populations in the world. So why focus on the perception of 
access? Why does it matter? The perception of access is important not 
only because public health care institutions depend on it to retain 
legitimacy, but more importantly it has been found that the perception of 
access is important in converting potential access into realized access, 
and that it affects where, when and even whether people seek or receive 
health care at all (Fone et al., 2006). For instance, studies from other 
developing countries have documented that patients’ perceptions of 
quality can be more important in determining the utilization of health 
services than costs or other dimensions of access (Duong et al., 2004; 
Fotso and Mukiira, 2012; Peters et al., 2008; Rao et al., 2006; Baltussen 
et al., 2002; Andaleeb, 2001). 

Returning to Penchansky and Thomas’ (1981) definition of health 
care access, one of its central dimensions is acceptability (Penchansky 
and Thomas, 1981). Acceptability in their definition refers to the per-
sonal opinions and feelings of both patients and providers towards each 
other: 

Acceptability, the relationship of clients’ attitudes about personal and 
practice characteristics of providers to the actual characteristics of 
existing providers, as well as to provider attitudes about acceptable per-
sonal characteristics of clients. 

Penchansky and Thomas, 1981, p. 129 

Our findings show that patients’ perception of access clearly depend 
on how they experience the attitudes of health workers towards them. 
Moreover, the results show that negative consultation or treatment ex-
periences in the past also strongly influence their perception of access. 
The importance of the patient-provider relationship has been confirmed 
across many studies in different settings. Most of the research has 
focused on patient satisfaction. In a systematic review of 109 different 
studies, Batbaatar et al. (2017) found that the strongest determinant of 
patient satisfaction was the interpersonal skills of the health pro-
fessionals (Batbaatar et al., 2017). Another strand of this literature has 
established an association between patient-provider communication 
and health outcomes (Griffin et al., 2004). What is less understood are 
the pathways through which this association is established (Street et al., 
2009). Our results shed some light on one of the causal pathways in this 
relationship. It goes through the perception of access, and although we do 
not directly measure communication, this would be the primary way 
through which a patient-provider relationship is established. In our 
study, the patient-provider relationship was clearly the strongest 
determinant of how accessible health care was viewed, and by impli-
cation it plays an important part in determining where, when or whether 
individuals with disabilities in Malawi seek or receive needed health 
care. 

A number of earlier studies describe communication and attitude 
problems in the Malawi health sector (Munthali et al., 2019; Crabb et al., 
2012; Fay et al., 2011). Two policy implications should be mentioned in 
relation to this finding. First, it is the educational system that should 
ensure that students reach the desired level of professionalism, including 
how they engage with their patients. However, most studies and policy 
documents relating to the educational system in Malawi focus on the 

Fig. 3. Density plot of residuals in initial (1) and revised model (2).  
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difficult resource situation (Anders, Chirwa), (Udedi, 2016), (Mandeville 
et al., 2017). In resource scarce environments it is especially important 
that available resources are used efficiently. Findings from this study 
suggest that available health sector resources will be more effectively 
utilized if effective patient communication and patient relations are 
developed through the training curriculum of health service workers. 
Second, unprofessional attitudes and conduct by public servants are also 
a governance problem. Development agencies such as the IMF and the 
World bank have, since the pro-market emphasis of the 1980s, 
increasingly viewed governance as a key to development (Lateef, 2016). 
While efficient governance can be difficult to implement even in 
high-income countries, this is at least a challenge that is largely recog-
nized in Malawi’s strategic plan for the health sector (Government of the 
Republi, 2017). 

Another governance related issue that came up during the field work, 
but that we were unable to control for in our statistical model due to 
lacking data, was the misappropriation of health facilities’ medical 
supplies. This is not the first time this problem has been identified in 
Malawi (Muula and Maseko, 2006; Chaulagai et al., 2005). Corruption 
not only lowers public trust in government officials, it also erodes the 
legitimacy of the institution as a whole (Neshkova and Kalesnikaite, 
2019). While most of this research has been conducted on the level of 
national democratic institutions, less is known about its effect on the 
public’s trust in lower levels of government or at the level of public 
service production (Neshkova and Kalesnikaite, 2019). What is known, 
however, is that the health sector is especially vulnerable to corruption 
because it involves a high degree of imbalance of information, high 
levels of individual discretion, and insulation from competition and 
external accountability due to the decentralized and individualized 
character of the service provision (Vian, 2008). 

Our results indicate that perceived access to health services is lower 
if patients have a favorable perception of traditional medicine. A feature 
of health services in high-income countries is the relatively inelastic 
demand for services (Vian, 2008). In many African societies, however, 
traditional medicine will be seen and used as a substitute for modern 
biomedical medicine and remains a large source of healthcare for the 
populations (World Health Organization, 2013). Traditional medicine 
has deep historical roots in Malawi, and still has a strong position today 
(Lampiao et al., 2019). Hence, it is likely that there is a more elastic 
demand for modern health services in Malawi and that there will be 
large substitution effects between traditional healers and modern ser-
vices. For instance, it has been found that many patients will prefer to 
consult traditional practitioners even in severe cases because they pro-
vide client-centered and personalized healthcare with a perspective that 
is sensitive to the cultural and spiritual needs and expectations of the 
patients (Simwaka et al., 2007; King and Homsy, 1997). Another 
consideration patients make in the choice between a traditional service 
and the health clinic is the travel distance. As traditional healers are 
widespread throughout the country, they will be more accessible. This is 
especially relevant for patients with mobility restrictions, since tradi-
tional medicine will be on offer in many local communities, while health 
facilities, especially in rural districts, often involve substantial travel 
distances. 

Although walking time to health facilities is significant in our sta-
tistical models, it did not by itself explain much of the variation in 
perceived access. The straightforward interpretation of this is that 
spatial access is of less importance than other considerations in the 
assessment of access. Akin and Hutchinson (1999) used the term 
bypassing to describe the behavior of patients who choose to travel past 
local clinics in favor of more distant and often more expensive service 
locations (Akin and Hutchinson, 1999). This is a widespread phenom-
enon throughout the developing world and usually indicates significant 
problems with the quality of care at the bypassed clinic or a considerably 
better service quality at the alternative facility (Akin and Hutchinson, 
1999). This behavior creates some ground for discussion on how to best 
operationalize distance to account for bypassing. Our measurements of 

distance measure the distance to the clinic patients state that they use 
and not the distance to their designated “home” clinic. Information from 
the interviews indicate that bypassing is in fact happening to a large 
extent, but we were unable to account for this in our analysis. In any 
case, when patients opt to seek out more distant service locations it lends 
support to our finding that distance is secondary to qualitative consid-
erations in the perception of access. 

4.2. The spatial mixed-methods sequence design 

Our study supports the general notion that mixed-methods research 
designs can provide mutual validation of data and findings and produce 
more coherent and complete pictures of the investigated topics than 
monomethod designs (Kelle, 2006). Moreover, our spatial sequence 
design introduces some novelties to the field of social science method-
ology. First, it introduces a screening procedure to help pick the most 
promising locations for social science field work. While this type of 
screening procedure is uncommon in most social sciences, it is not 
within archeology, where two types of site screening procedures can be 
identified. Sampling is used when an area is too large to be investigated 
in its entirety and prospecting is used to identify particular sites of in-
terest. Sampling is comparable with social science sampling procedures 
where a pre-determined rule-based sampling procedure is employed to 
pick units of observation. Prospecting, on the other hand, involves the use 
of predictive statistical models and GIS to identify interesting sites based 
on comparison of previous differences between areas with and without 
archeological value (Espa et al., 2006). Similarly, our GIS-based map-
ping of residuals from the initial statistical model is a systematic com-
parison of differences in observations across our area of study based on 
the premise that field work locations with clusters of high-value re-
siduals in absolute terms have the largest potential in providing insights 
that could steer researchers towards stronger model specifications. 

The second novelty of our research design is that it introduces a 
strong empirical and analytical integration between the quantitative 
data and the qualitative data. Our design is an explorative-confirmatory 
design. The screening procedure is used to locate high-potential field- 
sites for the qualitative data collection, and the findings from the 
qualitative part of the study are then fed back into the quantitative 
model in its revision in the final stage. The improvement in the statistical 
model in this final stage gives the researcher feedback on how successful 
the previous stages in the design have been in identifying the most 
relevant determinants. Moreover, this sets the stage for another loop of 
screening and qualitative data collection if there is a need to further 
refine the model specification. If resources allow it, the loop could even 
be extended to a new round of quantitative data collection (see Fig. 1). 

There are some limitations to this design that deserve mentioning. 
This type of screening is most effective with geocoded data that provide 
precise locations for the observations. Most surveys or registry-based 
data, especially containing medical information, will be anonymized. 
While they may not provide precise locations of observations, they will 
often contain information about the administrative unit to which they 
belong (e.g. counties, municipalities, districts, catchment areas, etc.). 
The screening could then be applied to pick out the administrative units 
with residual distributions that deviate from the rest, and one could then 
perform field-studies in those areas. Another limitation is that this 
design is best suited to explorative data analysis, where there is an open- 
ended question as to what the relevant determinants might be, and 
where the aim is to arrive at the strongest possible model specification. It 
is in such cases that the R-squared or other goodness-of-fit measures are 
most useful (Hagquist and Stenbeck, 1998). Researchers whose main 
objective is to evaluate one or a limited set of hypotheses/relationships 
will be less concerned about the ‘other’ determinants and about the 
model’s overall goodness of fit and would therefore probably choose 
another research design. 
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5. Conclusion 

The contribution of this study is twofold. First, the study contributes 
to the theoretical discussion on what determines health care access by 
showing how important the interpersonal relationship between health 
care providers and patients is relative to other determinants such as 
travel distances and material and economic resources. It is a tendency to 
equate ‘better’ care with ‘more’ care, especially in countries with 
chronic resource shortages, but while ‘more’ would surely help, this 
study points to a strong interconnection between the qualitative ele-
ments of patient care and the effective utilization of available resources. 
To achieve better use of available resources priority should therefore be 
given to policies that seek to strengthen patient relations in the training 
curriculum and the governance of the health sector in Malawi. 

A secondary goal of this study has been to evaluate the research 
design we have employed. The design is an addition to the growing 
range of mixed-methods designs. Using locational quantitative data in a 
stage design that screens for promising field-study locations has been 
very effective at guiding us toward better model specifications and 
hence to a better understanding of what the most influential de-
terminants are and how they exert their influence. Future studies 
employing such designs should be carried out to further determine the 
design’s general applicability and usefulness. 
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