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Abstract

In Sub-Saharan Africa (SSA) the disease burden of chronic non-communicable diseases
(CNCDs) is rising considerably. Given weaknesses in existing financial arrangements
across SSA, expenditure on CNCDs is often borne directly by patients through out-of-pock-
et (OOP) payments. This study explored patterns and determinants of OOP expenditure on
CNCDs in Malawi. We used data from the first round of a longitudinal household health sur-
vey conducted in 2012 on a sample of 1199 households in three rural districts in Malawi.
We used a two-part model to analyze determinants of OOP expenditure on CNCDs. 475 re-
spondents reported at least one CNCD. More than 60% of the 298 individuals who reported
seeking care incurred OOP expenditure. The amount of OOP expenditure on CNCDs com-
prised 22% of their monthly per capita household expenditure. The poorer the household,
the higher proportion of their monthly per capita household expenditure was spent on
CNCDs. Higher severity of disease was significantly associated with an increased likelihood
of incurring OOP expenditure. Use of formal care was negatively associated with the possi-
bility of incurring OOP expenditure. The following factors were positively associated with
the amount of OOP expenditure: being female, Alomwe and household head, longer dura-
tion of disease, CNCDs targeted through active screening programs, higher socio-econom-
ic status, household head being literate, using formal care, and fewer household members
living with a CNCD within a household. Our study showed that, in spite of a context where
care for CNCDs should in principle be available free of charge at point of use, OOP pay-
ments impose a considerable financial burden on rural households, especially among the
poorest. This suggests the existence of important gaps in financial protection in the current
coverage policy.

PLOS ONE | DOI:10.1371/journal.pone.0116897 January 13,2015

1/15


http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0116897&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.11588/data/10029
http://dx.doi.org/10.11588/data/10029
http://www.dfg.de/en/

@‘PLOS | ONE

Out-of-Pocket Spending on Chronic Non-Communicable Diseases in Malawi

Competing Interests: The authors have declared
that no competing interests exist.

Introduction

The World Health Organization (WHO) describes burden of disease into three groups: com-
municable and maternal and perinatal diseases; non-communicable diseases; and injuries [1].
In this study we focused on non-communicable diseases that affect people for a prolonged time
and used the terminology of chronic non-communicable diseases (CNCDs) to represent these
conditions [2]. Globally, CNCDs account for the greatest share of premature deaths and dis-
abilities [3,4]. Beyond the disease burden, CNCDs also pose a substantial financial burden [4].
The treatment of clinically manifested CNCDs is assumed to be less cost-effective than early
modification and prevention of CNCD risk factors [5]. In low- and middle-income countries
(LMICs) where at least 80% of all worldwide deaths related to CNCDs occur [3,4], the econom-
ic burden of CNCDs is especially high [4-6].

In Sub-Saharan Africa (SSA), the disease burden of CNCDs is rising considerably, with the
continent being predicted to witness the greatest worldwide increase of deaths attributable to
CNCDs [7]. This rapid increase of CNCDs in SSA represents an important burden to national
health care systems as they are already strained in their capacity to provide full coverage of
quality maternal and communicable disease services and to ensure adequate financial protec-
tion for their populations [8,9]. In spite of already living at the margin of poverty, the addition-
al financial burden of CNCD healthcare costs is further shifted to local populations, who are
expected to contribute through direct out-of-pocket (OOP) spending [10,11].

Given this increasing disease burden, both understanding the patterns of OOP spending as
well as identifying sub-groups at specific risk of incurring high OOP spending for CNCDs rep-
resent essential steps towards the development of adequate policies that protect those most at
risk from facing impoverishment due to chronic illness. However, very few pertinent studies
have been conducted from an economic viewpoint, with most of them primarily aimed at only
estimating the overall financial burden imposed by CNCDs to local populations [11-18]. To
our knowledge, no study has been conducted so far to specifically identify those factors associ-
ated with OOP expenditure on CNCDs in SSA. While some studies on expenditure analysis in
SSA have included CNCDs as an explanatory variable influencing the level of OOP expenditure
on healthcare, they failed to either specifically describe the patterns and determinants of OOP
spending on CNCDs [19,20], or to clearly differentiate acute from chronic conditions [15,21].
Our population-based study therefore aimed at filling this knowledge gap by describing pat-
terns of household OOP spending on CNCDs and exploring their determinants in the context
of rural Malawi. The objective in this study is to identify which factors place people at risk of
incurring OOP expenditure and specifically higher OOP expenditure on CNCDs.

Methods
Study setting

Malawi is a low-income country in SSA. CNCDs increasingly contribute to the disease burden
to be shouldered by Malawians [22]. In 2008, CNCDs were estimated to account for 28% of all
deaths in Malawi, with cardiovascular diseases, cancers, chronic respiratory diseases, and dia-
betes being the leading causes of mortality [23].

The country’s health financing structure relies on general tax revenue and external donor
funds. Officially, all health services provided through the formal public sector are supposed to
be free of charge. To further guide national policy makers and international development agen-
cies, the Ministry of Health (MoH) in 2004 defined a specific Essential Health Package (EHP)
outlining a minimum package of cost-effective health interventions. The EHP is provided free
of charge at all public health facilities and at selected non-profit private facilities contracted by
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the MoH through service level agreements. Initially, the EHP covered only the costs related to
prevention and treatment of communicable, maternal, perinatal, and nutritional conditions. In
2010, the EHP was expanded to include coverage for common CNCDs, such as the screening,
prevention, and treatment of cardiovascular, diabetic, and certain cancerous diseases (breast
cancer, cervical cancer), therapeutic approaches targeting forms of chronic mental illness, and
the general promotion of healthy life-styles in relation to CNCDs [24,25]. Prior work by the au-
thors indicated that a substantial portion of people suffering from CNCDs do not seek any care
even for chronic conditions which are, in principle, covered by the EHP [26].

Our study was conducted in Thyolo, Chiradzulu, and Mulanje, three rural districts in South-
ern Malawi. Approximately 1.4 million people live in these three districts, equivalent to 11% of
the country population [27]. At the time of the study, these three districts counted a total of
60 public health facilities, 16 private non-profit health facilities operated by the Christian
Health Association of Malawi, and 6 private for-profit health facilities.

Data and data collection

We obtained ethical approval from Ethikkommission der Medizinischen Fakultit Heidelberg
(the ethical committee of the faculty of Medicine, Heidelberg University, Germany) and the
National Health Sciences Research Committee, Ministry of Health, Malawi. Written consent
was obtained from each respondent in their primary language. We used data from the first
wave of a longitudinal household health survey conducted in these three districts from August
to October 2012 on a representative sample of 1199 households spread across 77 villages using
a two-stage sampling procedure. Sampling strategies, informed by the long-term wish to evalu-
ate the impact of an upcoming micro-health insurance scheme planned for implementation in
the region, are described in detail elsewhere [26]. Data was collected using a fully digitalized
system by means of tablet computers and direct data transfer over mobile phone networks. The
questionnaire was administered face to face to each member of a household and gathered infor-
mation on a household’s socio-demographic and economic profile as well as household mem-
bers’ individual illness profiles on both acute and chronic conditions.

To ensure completeness of self-reported information on CNCDs, we collected illness infor-
mation on both medical terminology (e.g. chronic disorders based on clinical diagnoses or clin-
ical symptoms provided to individuals) and lay person phrasing (commonly used descriptions
of chronic impairment or disabilities) derived from the WHO’s International Classification
[28]. In consonance with previous studies, we defined chronic diseases as any illness or com-
plaint that lasted longer than three months or any illness or complaint that occurred earlier in
a respondent’s life and continued to affect the individual’s health status at the time of the inter-
view [12]. In cases with multiple reported illnesses or complaints, interviewers were instructed
to code them as primary and secondary diagnoses or symptoms based on respondents’ descrip-
tions. The obtained information on chronic diagnoses and symptoms was further categorized
into one of ten non-communicable illness categories based on the WHO categories used for re-
porting the global disease burden of non-communicable diseases [1].

Once respondents reported one or more chronic illnesses or complaints, the reviewers contin-
ued to ask a series of additional questions on utilization of health care services and OOP expendi-
ture related to these chronic conditions. In line with prior research [15,19,21,29,30], information
on health service utilization and expenditure was limited to a four-week recall period.

Variables and their measurement

Table 1 presents all variables included in this study and their measurement. We defined the pri-
mary outcome as an individual’s four-week OOP expenditure on CNCDs, including
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expenditure on medical care and related transport. OOP medical expenditure included consul-
tation fees, and costs for laboratory tests, drugs, medical aids and disposables. Transport expen-
diture included only direct spending on transportation, but excluded the opportunity cost
related to seeking care. The outcome variable was defined at the individual level. To counter
the effect of extreme cases of expenditure data, the descriptive analysis of OOP expenditure re-
lied on trimmed means. By excluding the smallest 5% and largest 5% of all cases in a sample,
this approach allows for a better measurement of central tendency [31].

We included individual, household, and health system characteristics as explanatory vari-
ables. Individual level characteristics included: age, sex, ethnicity, being household head or not,
illness duration, perceived illness severity, and the class of reported CNCD in relation to
whether a specific risk factor screening program is offered by EHP or not. Ethnicity was de-
fined as a dichotomous variable based on the major ethnic group (Alomwe) in the study area.
Perceived severity was also defined as a dichotomous variable based on whether respondents
perceived CNCDs to hinder themselves from conducting daily activities or keeping up desired
life-styles. We further classified the ten WHO categories on CNCDs into two groups based on
the specificities of the Malawian health system context: CNCD categories targeted by a risk fac-
tor screening program currently offered through the EHP; and CNCD categories not targeted
by any EHP screening program, as described in detail in prior work [26] with the exception
that individuals reporting chronic complaints related to cancerous diseases were further differ-
entiated: Respondents reporting diagnoses or symptoms related to gynecological malignancies
were included into the EHP-targeted CNCD group, all other respondents reporting cancers
were included in the other group. The EPH-targeted CNCD group included cardiovascular dis-
eases, diabetes mellitus, and gynecological malignancies (i.e. breast and cervical cancer), since
these conditions are actively targeted by the EHP through early detection of hypertension, hy-
perglycemia, and precancerous/early stage tissue alterations. The group of non-EPH-targeted
CNCDs included chronic pain syndromes, chronic respiratory syndromes, chronic problems
with ears, nose, throat, or eyes, chronic mental health problems, chronic gastrointestinal

Table 1. Variables and measurements.

Variable Measurement

Individual four-week OOP expenditure on CNCDs,  Continuous variable
including medical and transport spending (MWK)

Age (years) Continuous variable

Female 0=No; 1=Yes

Alomwe 0 = Other; 1 = Alomwe

Being household head 0=No; 1=Yes

Duration of CNCDs (years) Continuous variable

Perceiving CNCD as serious 0=No; 1=Yes

CNCDs targeted by screening program 0=No; 1=Yes

Four-week per capita household expenditure (in Used as continuous variable in two part model;

1000 MWK) Categorized into quartiles (1 = lowest SES; 4 =
highest SES) for descriptive analysis

Household head being literate 0=No; 1=Yes

Proportion of people with CNCDs within the Continuous variable

household

Use of formal care 0=No; 1=Yes

Distance to nearest health facility (km) Continuous variable

CNCD = chronic non-communicable diseases; OOP = out-of-pocket; MWK = Malawian Kwacha.

doi:10.1371/journal.pone.0116897.t001
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syndromes, chronic skin problems, chronic genitourinary syndromes, other chronic problems,
and non-gynecological cancers. The rationale for this division rested on the hypothesis that ex-
penditure incurred may differ across the two condition groups, given that the former CNCD
group can be targeted prior to the development of symptomatic manifestations while the

latter cannot.

Household level factors included socio-economic status (SES), literacy of the household head,
and the proportion of people with CNCDs living in a household. In line with prior studies
[12,15,30,32], the four-week per capita household expenditure was used as a proxy for SES. This
measurement included household expenditure on various items (e.g. food, alcohol, clothing,
housing, transportation, communication, entertainment, education, personal care, insurance,
transfers and remittances) over a four-week recall period. To ensure independence from the out-
come variable, we excluded health expenditure from this computation. To adjust for differences
across households of different sizes, we computed per capita household expenditure by dividing
aggregated household expenditure by the number of people living within a household.

All expenditure information, whether related to the outcome or to the explanatory variables,
is expressed in the local currency, the Malawian Kwacha (MWK), with the measurement unit
set at 1 MWK. At the time of data collection, 1 US dollar was equivalent to 280 MWK. To facil-
itate data analysis, in the empirical model, we divided the four-week per capita household ex-
penditure by 1,000 using ‘1,000 MWK’ as an adjusted unit [33].

Health system characteristics included respondents’ use of formal care and households’ dis-
tance to the nearest health facility. Use of formal care was defined as having sought care at a
public facility, at a non-profit private facility, or at a private for-profit facility. Use of informal
care was defined as having sought any form of traditional treatment or home treatment with-
out consulting any formal care provider. Distance was computed using the GPS coordinates of
the household and of the closest official referral healthcare facility.

Analytical frameworks to model healthcare expenditure

Two different approaches are commonly used to model determinants of healthcare expendi-
ture: single-equation modeling and multi-part modeling (including two-part models). Ordi-
nary least square and Box-cox transformation both present a series of limitation in dealing
with right-skewed distributions and a mass of observations at zero values, two intrinsic features
of expenditure data [34-36], while generalized linear models (GLM) can effectively accommo-
dates skewness and heteroscedasticity through variance-weighting [37]. Still, all these models
are single-equation models and thus, they assume a single relationship between expenditure
and explanatory variables [34]. Two-part models allow that different parts of the expenditure
data to have various responses to explanatory variables. They model separately the possibility
of incurring any expenditure from the magnitude of the expenditure in cases when at least
some expenditure is incurred. This approach fits well the distribution of healthcare expenditure
data with massive amounts of zero values [38].

The OOP expenditure data used in our study contained a massive amount of zero expendi-
ture observations. Thus, we chose the two-part model to analyze our data. In addition, our pos-
itive OOP expenditure data were right-skewed and heteroscedastic. To counter these effect, we
gave priority to the GLM for the second-part (expenditure level) of our two-part model, which
has already been used in the literature in different contexts [39,40].

Statistical analysis

We used descriptive statistics (mean and standard deviation) to outline the characteristics of
the individuals in our sample who reported at least one CNCD and to compare respondents
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who incurred OOP expenditure to respondents who did not. We used the Spearman rank cor-
relation test to explore the bivariate relationship between positive OOP expenditure and con-
tinuous explanatory variables (e.g. age, disease duration) and the Wilcoxon rank-sum test to
explore differences in positive OOP expenditure in subgroups defined by categorical variables
(e.g. sex, ethnicity, etc.).

To construct our two-part model, we used data from all those who sought health care (i.e.
excluding those who did not seek care) without relying on trimmed data as we did for the de-
scriptive analysis since GLM allows for skewness and heterogenerity. The first part, which relies
on logistic regression to estimate the probability of incurred positive OOP expenditure among
all users of health care, can be expressed as:

Prob(y > 0lx) |
In 1 — Prob(y > 0|x)} T Zﬁixi

where y represents the outcome variable OOP expenditure on CNCDs, x; represents a set of
explanatory variables, B; denotes coefficients of the corresponding estimates, o. is the constant
term.

For the second part of the model, the key to using GLM is whether researchers can identify
an appropriate link (the transformation of expectation of the outcome variable) and family (a
distribution that reflects the mean-variance relationship) functions [41]. We used Box-Cox test
to specify link function [42] and the modified Park test to family function [43,44]. Through
these tests, we found that our data showed a log transformation and an inverse Gaussian distri-
bution. So it is appropriate to use GLM as the second-part of the model, which estimates the
determinants of the amount of OOP expenditure, can be expressed as:

In(E(y|x)) = o+ Z Bix;

where E(y) represents the expected value of the outcome variable OOP expenditure. Other var-
iables share similar notations with the first-part model.

We computed the model using the newly developed Stata command of tpm [45]. Consistent
with a prior study [46], we also estimated income elasticity of healthcare expenditure, defined
as the percentage change in healthcare expenditure relative to the percentage change in income
[47,48], from the second part (expenditure level) model using the Stata command of margins.

In line with prior studies [30,49], we calculated the OOP expenditure intensity ratio by di-
viding the individual four-week OOP expenditure on CNCDs by the four-week per capita
household expenditure. Due to the skewness of this ratio, we used trimmed means to measure
its central tendency and the Kruskal-Wallis test to analyze its distribution across SES quartiles.

Results

475 (8.4%) individuals out of a total sample of 5643 reported at least one CNCD. 298 (62.7%)
of them sought some form of care, either formal or informal. 182 out of 202 (90.1%) of those
seeking formal care chose public facilities. 196 out of 298 (65.8%) of those seeking care incurred
some level of CNCD-related OOP expenditure in the four weeks prior to the survey date, while
102 (34.2%) did not. Among 196 of those incurring OOP expenditure on CNCDs, mean OOP
expenditure was 981.13 MWK and 578.16 MWK for those using formal care and informal care
respectively (Table 2). Out of the 196 individuals who incurred OOP expenditure, 123 (62.8%)
only incurred spending on medical care, not on transport.

Table 2 presents the characteristics of the CNCDs sample as well as the two subgroups of
health care users based on whether they incurred OOP expenditure or not. Compared to those
who did not incur any OOP expenditure, individuals who incurred OOP expenditure were less
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Table 2. Study samples and their characteristics.

CNCDs Non-users?® Users not Users incurring  Spearman p-
sample®(N= (n=177) incurring ooP R value®
475) ooP expenditure

expenditure (N = 196)

(N =102)

Mean SD Mean SD Mean SD Mean SD

Individual OOP expenditure (MWK)® - - - - - - 755.76  1000.12 - -

Age (years) 33.24 2345 30.64 2251 34.06 2287 35.15 2446 0.0945 0.1877

Duration of diseases (years) 870 998 942 1020 725 809 8.81 10.61 0.0868 0.2266

Four-week per capita household expenditure (in 1000 799 2322 619 884 864 2833 927 28.63 0.2359 0.0009

MWK)

Proportion of people with CNCDs within the household 038 023 039 023 035 019 0.39 0.25 —-0.0492 0.4939

Distance to nearest health facility (km) 226 131 226 128 232 123 222 1.38 —-0.0233 0.7462
N % N % N % N % Mean p-value®

(MWK)®

Female

Yes 269 56.6 107 60.5 62 60.8 100 51.0 671.61

No 206 434 70 39.5 40 39.2 96 49.0 875.91 0.8106

Ethnicity

Alomwe 295 62.1 107 60.5 67 65.7 121 61.7 933.62

Other 180 379 70 395 35 343 75 38.3 524.06 0.2017

Being household head

Yes 147 31.0 39 220 35 343 73 37.2 788.66

No 328 69.0 138 78.0 67 65.7 123 62.8 735.81 0.1247

Perceiving a CNCD as serious

Yes 281 59.2 73 412 69 67.7 139 70.9 900.83

No 194 40.8 104 58.8 33 324 57 29.1 587.92 0.1662

CNCDs targeted by EPH screening program

Yes 80 16.8 29 16.4 22 216 29 14.8 2379.26

No 395 832 148 83.6 80 784 167 85.2 697.25 0.2498

Household head literacy

Yes 381 80.2 142 80.2 84 82.4 155 79.1 826.49

No 94 198 35 198 18 17.7 41 20.9 566.49 0.5341

Use of formal care

Yes - - - - 90 882 112 571 981.13

No - - - - 12 11.8 84 42.9 578.16 0.0861

SD = standard deviation.

& The characteristics of those reporting CNCDs and non-users are also presented by our previous paper [25].

® Spearman rank correlation was used to explore the relationship between positive OOP expenditure and explanatory variables.

¢ Trimmed mean was used to depict OOP expenditure for those incurring OOP expenditure and different subgroups out of those incurring OOP
expenditure. The use of timmed mean implied losing 18 out of 196 observations for both those incurring OOP expenditure and subgroups out of those
incurring OOP expenditure.

4 P-value is for Spearman rank correlation.

¢ P-value is for Wilcoxon rank-sum test, which was used to initially test the difference of positive OOP expenditure in subgroups defined by categorical
variables (sex, ethnicity, etc.) based on 196 observations of those incurring OOP expenditure.

doi:10.1371/journal.pone.0116897.t002
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Table 3. Two part model for determinants of OOP expenditure on CNCDs (first part: logit model, second part: generalized linear model with log

link and inverse Gaussian distribution).

First part: probability of positive OOP Second part: determinants of the amount

expenditure of OOP expenditure

OR 95% CI p-value Coeff 95% ClI p-value
Age 1.003 0.988, 1.018 0.673 0.004 -0.015, 0.023 0.682
Female 0.625 0.331, 1.181 0.148 1.362%** 0.589, 2.135 0.001
Alomwe 0.864 0.495, 1.507 0.607 0.966** 0.310, 1.623 0.004
Being household head 0.869 0.412, 1.832 0.712 1.706** 0.589, 2.822 0.003
Duration of CNCDs 1.010 0.980, 1.042 0.513 0.028* 0.006, 0.049 0.013
Perceiving CNCD as serious 1.936* 1.039, 3.608 0.038 0.773 —-0.150, 1.696 0.101
CNCDs targeted by EHP screening program 0.877 0.428, 1.800 0.721 0.952* 0.153, 1.751 0.019
Four-week per capita household expenditure 1.000 0.989, 1.010 0.928 0.004* 0.0001, 0.008 0.043
Household head being literate 0.813 0.411,1.610 0.553 0.895* 0.062, 1.728 0.035
Proportion of people with CNCDs within the household 2.326 0.669, 8.094 0.184 -3.183** -5.105, —-1.261 0.001
Use of formal care 0.154*** 0.077, 0.305 <0.001 1.031%** 0.429, 1.634 0.001
Distance to nearest health facility 0.925 0.756, 1.130 0.444 -0.067 -0.391, 0.257 0.686

OR = odds ratio; Cl = confidence interval.
* p< 0.05

** p<0.01

*** p<0.001.

doi:10.1371/journal.pone.0116897.t003

likely to use formal care and suffer from CNCDs targeted by the EHP and more likely to be
male. Four-week per capita household expenditure was positively correlated with OOP expen-
diture on CNCDs (p<0.05). Use of formal care was positively associated with positive OOP ex-
penditure on CNCDs (p<0.1).

Table 3 shows the results of the two-part model. In the first-part logistic regression model,
higher perceived disease severity was significantly associated with an increased likelihood of in-
curring OOP expenditure. Use of formal care was found to be negatively associated with the pos-
sibility of incurring OOP expenditure. In the second-part GLM with log link, we found that being
female, Alomwe, household head, having a longer duration of disease, suffering from a CNCD
targeted by EHP screening, higher SES, household head literacy, and use of formal care were all
positively associated with the amount of OOP expenditure. The proportion of people with
CNCDs living in a household was negatively associated with the amount of OOP expenditure.

Income elasticity, estimated from the second-part GLM, at the mean and median of four-
week per capita household expenditure was calculated as 0.0494 and 0.0233 respectively. Aver-
age income elasticity for the 196 observations of those incurring OOP expenditure on CNCDs
was 0.0475.

Table 4 shows the distribution of the OOP expenditure intensity ratio across SES quartiles.
Those who incurred OOP expenditure spent, on average, the equivalent of 22.0% of their
monthly per capita household expenditure on care related to CNCDs. This proportion differed
significantly across SES quartiles, with the poorest households spending the highest proportion
on care for CNCDs.

Discussion

To our knowledge, this study is one of the first studies exploring determinants of OOP expen-
diture on CNCDs in SSA. In line with prior studies [50,51], our findings confirm that a
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Table 4. The OOP expenditure intensity ratio (ratio between OOP expenditure on CNCDs and four-
week per capita household expenditure).

Mean (SD) Median N
1! Quartile (lowest SES) 0.542% (0.750) 0.303 42
2" Quartile 0.300? (0.488) 0.186 21
3 Quartile 0.201% (0.272) 0.092 58
4™ Quartile (highest SES) 0.1132 (0.139) 0.052 75
Total 0.220° (0.309) 0.098 196
Kruskal-Wallis X2 = 11.999 p = 0.007

@ The use of trimmed means implied losing 4 out of 42, 2 out of 21, 4 out of 58, 6 out of 75 and 18 out of
196 individuals for households in 15!, 2" 3™ 4" quartile and all those who incurred expenditure
respectively.

doi:10.1371/journal.pone.0116897.t004

considerable portion of people suffering from a CNCD face relatively high OOP expenditure,
in spite of a system which, in principle, should offer essential care free of charge at point of use.
The OOP expenditure intensity ratio identified in this study is consistent with previous studies
on financial burden imposed by CNCDs in other settings in SSA [11-16]. More importantly,
our two-part model allowed us to identify various factors that shape an individual’s risk of in-
curring higher OOP expenditure when chronically ill. Those determinants show similarities as
well as differences with the determinants found to drive OOP expenditure on non-chronic con-
ditions [19,21,30,32,46,52]. Because studies on determinants of OOP expenditure, whether for
chronic or for acute conditions, are very limited in SSA, we have enlarged the scope of our dis-
cussion from SSA to LMICs.

This study used a two-part model to explore determinants of OOP expenditure on CNCDs.
As explained in the methods, we limited the analysis to those who used health care and exclude
a priori the ones who did not use any care. Findings indicating what socio-demographic and
economic characteristics differentiate users versus non-users among individuals reporting
CNCDs are reported in previously published work [26]. We included users of health services
without any OOP expenditure in the zero OOP expenditure group. This is based on the context
of our study setting and our study perspective with a clear focus on individual OOP expendi-
ture on CNCDs instead of the societal expenditure related to CNCDs. It is worth mentioning
that individuals who used health care services related to CNCDs without incurring OOP ex-
penditures are assumed to have consumed state-funded resources.

In line with prior studies [19,32,52,53], our findings revealed that the wealthier the house-
hold, the higher the absolute OOP expenditure on CNCDs. In our study, however, the role
played by SES in shaping absolute OOP expenditure was less prominent than usually found in
the literature [19,32,52,53]. Similarly, as shown previously, the role of SES in this Malawian set-
ting was also less prominent in influencing health seeking behavior for CNCDs [26], which
might indicate that SES in this context might be less important in explaining the differences in
absolute OOP expenditure. In a system which, at least in principle provides care free of charge
at point of use, absolute differences in OOP expenditure across SES quartiles are likely to be
lower than in systems that structurally rely on user fee charges. Meanwhile, also in line with
prior empirical analyses on household health expenditure [46,47], our income elasticity, esti-
mated based on the SES coefficient in the two-part model, was inelastic or near to zero. This
implies that a 1% rise in income will lead to far less than a 1% increase in absolute OOP expen-
diture, also indicating the less prominent role of SES in directly shaping absolute OOP expendi-
ture on CNCDs in Malawi. Still, the poorer quartile spent a considerably higher proportion of
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their monthly per capita household expenditure on healthcare needs related to CNCDs than
wealthier quartiles. This finding is consistent with prior studies in Malawi [50] and in other
LMICs [6,19,30], indicating that OOP expenditure on healthcare is generally regressive. This
finding is particularly worrisome since the negative effect of regressive payments for health has
been widely documented in the literature [10].

In our analysis, use of formal care was negatively associated with the probability of incur-
ring, but positively associated with the magnitude of the incurred OOP expenditure. Given that
the vast majority of those using formal services actually use public facilities (more than 90% in
our sample), this finding can most likely be explained by the fact that public facilities are ex-
pected to provide care free of charge at point of use. Still, previous studies have repeatedly indi-
cated that public facilities fall short of providing all the services formally included in the EHP.
Thus, it is plausible to assume that if in need of special care (including specific diagnostics and
drugs), people would have incurred higher expenditure due to the need to purchase privately
services not always available at the public facilities [24,25,54-56]. The plausibility of this find-
ing is well aligned with the evidence emerging from a parallel qualitative study which indicates
important gaps in service coverage and financial protection, inducing rural Malawians to seek
care privately to compensate for weaknesses in the public system [55]. In principle, those who
choose to use public facilities should be able to access essential care, including laboratory tests
and drugs, free of charge and should be left to pay only for transportation costs. The fact that
more than 60% of those who incurred OOP expenditure did not spend anything on transporta-
tion suggests that higher OOP expenditure among users of formal care is driven by direct med-
ical expenditure. In turn, this suggests that tests and drugs are not always available free of
charge, probably due to underfunding at the system level [25]. Further qualitative investigation
is necessary to understand if higher OOP spending is incurred because patients are charged in-
formal fees or because they are sent to private structures to purchase material which is missing
at public facilities. In either case, the expectation of ultimately facing higher costs if seeking for-
mal rather than informal care may very well act as a deterrent when making decisions on how
to treat CNCDs [6], potentially leading to improper disease management and worse long-term
health outcomes [4].

Our prior work already indicated that health seeking behavior differed substantially between
individuals suffering from CNCDs covered by the EHP and those suffering from CNCDs not
covered by such program [26]. Our current analysis on expenditure confirmed that suffering
from CNCDs targeted by EHP screening programs was positively associated with a higher
magnitude of OOP expenditure. This finding appeared surprising, since we expected to observe
alower OOP expenditure on CNCDs targeted by the EHP, due to the fact that an explicit aim
of the EHP is to serve as a financial protection mechanism against illness-induced costs. Our
opposite findings suggest that, in its current design, the EHP as currently implemented has not
achieved the goal of removing the financial burden induced by selected CNCDs. A possible ex-
planation for this surprising finding may be found by looking at the literature, which has
amply documented a general inability of the system to provide services in the quantity and
quality stipulated by the EHP [24,56].

The positive association detected between being a household head and the amount of OOP
spending on CNCDs aligns with the vast body of evidence indicating that the intra-household
allocation of resources for health in SSA prioritizes productive household members [57] and
particularly the family head [19,21]. Given that we controlled for age, it is unlikely that the ef-
fect detected reflects individual CNCD risk profiles, but more likely that it reflects actual pref-
erences on intra-household resource allocation. Similarly, consistent both with theoretical
models of demand for health care [58] and with prior empirical studies from LMICs
[19,30,32,46,52], we found that OOP expenditure was higher among individuals whose
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household head was literate. Literate household heads have better access to health information.
This is likely to result in better health knowledge and, in turn, in different decisions regarding
investments in health. Living in a household with a higher proportion of individuals suffering
from a chronic illness was negatively associated with the magnitude of individual OOP expen-
diture on CNCDs. This indicates that intra-household resource allocation is more problematic
in households where multiple family members suffer from one or more CNCDs [26], given
that in a context of generalized poverty, limited resources have to be shared between

many individuals.

Contradicting prior evidence on acute conditions [19,59], we found perceived disease sever-
ity to be positively associated with the probability of incurring OOP expenditure, but not with
the magnitude of the expenditure. In line with prior studies [60-62], illness duration was in-
stead found to be positively associated with the magnitude of OOP expenditure. These findings
indicate that perceived illness severity, although relevant for an individual’s perceived quality
of life, is less suitable for representing actual severity of disease than illness duration for the
purpose of analyzing OOP expenditure on CNCDs. The fact that illness duration is an impor-
tant predictor of OOP expenditure on CNCDs is not surprising, since CNCDs normally aggra-
vate with time and thus require more intense medical care [4]. From the standpoint of
financial protection, this obviously calls into question the capacity of the Malawian healthcare
system to cater for individuals who need relatively expensive lifelong care, while still struggling
to curb mortality due to infectious diseases and lack of qualified maternal care [63].

A few methodological limitations of this study need to be acknowledged. First, since our
study is based on self-reported data, OOP expenditure on CNCDs might be underestimated
due to recall bias [64,65]. Second, categorizing reported information on chronic illnesses and
complaints does not allow for an assessment of the actual clinical correctness of underlying di-
agnoses or symptoms. In line with what is frequently done for studies relying on self-reported
morbidity [66-68], we used an approach that allows us to transform, as accurately as possible,
the information on chronic ailments perceived and reported by lay people into a commonly
used CNCD categorization framework based on WHO criteria [1]. It has to be recognized that
this approach does not necessarily reflect the epidemiological burden of CNCDs among the
study sample, as no clinical assessments were conducted to verify the reported illness informa-
tion. Details on the approach used here are presented in our previous publication on CNCD-
related health seeking behavior [26]. Third, being one of the first exploratory studies on deter-
minants of OOP expenditure on CNCDs in SSA, this study is based on a cross-sectional design.
Longitudinal study designs will be more suitable for future research on the causality between
the explanatory variables identified here and OOP expenditure on CNCDs. As an explorative
study on health seeking behavior and OOP expenditure on CNCDs in SSA, it makes sense that
we use proximal similarity model, which refers to generalizing the findings beyond the source
population whose setting is more or less similar to that of the source population [69,70], to dis-
cuss generalizability. By detailed introducing our study area, other researchers can fully under-
stand similarities and differences between our study setting and the specific context that they
concern and make decisions on whether our findings can be generalized to their context. In ad-
dition, our findings are related to OOP expenditure on CNCDs. One needs to be cautious
when he/she generalizes our findings to OOP expenditure for the general condition.

Conclusions

Our study showed that even in a context where essential care for CNCDs is supposedly free of
charge at point of use, OOP expenditure imposes a considerable financial burden on rural
households, especially among the very poor. This indicates the existence of important gaps in
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service coverage and financial protection in the current government’s universal health coverage
policy. Existing policy needs to translate into direct action plans to ensure that in a context of
generalized poverty, households facing multiple health burdens (from acute, chronic, and ma-

ternal conditions) benefit from proper access to the services and adequate financial protection.
This study describes patterns of and factors associated with OOP expenditure on CNCDs in
Malawi, which provides useful information to develop action plans aimed at reducing the fi-
nancial burden due to CNCDs in the setting.

Acknowledgments

The authors thank Associate Professor Aleksandra Torbica, Julia Lohmann, Gerald Leppert,
and the staff and field workers from Reach Trust Malawi, especially Kassim Kwalamasa, for
their support with this study.

Author Contributions

Conceived and designed the experiments: QW SB OK HTB MDA. Performed the experiments:
OK SB HTB. Analyzed the data: QW AZF MDA SB OK. Wrote the paper: QW SB AZF OK
HTB MDA.

References

1.

10.

11.

12

13.

14.

World Health Organization (2008) The Global Burden of Disease: 2004 Update. Geneva: World Health
Organization.

Daar AS, Singer PA, Persad DL, Pramming SK, Matthews DR, et al. (2007) Grand challenges in chron-
ic non-communicable diseases. Nature 450: 494-496. PMID: 18033288

World Health Organization (2011) Global Status Report on Noncommunicable Diseases 2010. Gene-
va: World Health Organization.

World Health Organization (2005) Preventing Chronic Diseases: A Vital Investment. Geneva: World
Health Organization.

Suhrcke M, Nugent RA, Stuckler D, Rocco L (2006) Chronic Disease: An Economic Perspective. Lon-
don: The Oxford Health Alliance. Available: http://archive.oxha.org/initiatives/economics/chronic-
disease-an-economic-perspective. Accessed 2013 Oct 4.

Kankeu HT, Saksena P, Xu K, Evans DB (2013) The financial burden from non-communicable dis-
eases in low—and middle-income countries: a literature review. Health Res Policy Syst 11: 1-12.
PMID: 23947294

World Health Organization (2008) 2008—-2013 Action plan for the global strategy for the prevention and
control of noncommunicable diseases. Geneva: World Health Organization.

Maher D, Smeeth L, Sekajugo J (2010) Health transition in Africa: practical policy proposals for primary
care. Bull World Health Organ 88: 943-948. doi: 10.2471/BLT.10.077891 PMID: 21124720

World Health Organization Regional Office for Africa (2011) Uniting against NCDs, the Time to Actis
Now The Brazzaville Declaration on Noncommunicable Diseases Prevention and Control in the WHO
African Region. Brazzaville: World Health Organization regional office for Africa.

Gottret PE, Schieber G (2006) Health financing revisited: a practitioner’s guide. Washington, D.C.:
World Bank Publications. 310 p.

Huffman MD, Rao KD, Pichon-Riviere A, Zhao D, Harikrishnan S, et al. (2011) A Cross-Sectional Study
of the Microeconomic Impact of Cardiovascular Disease Hospitalization in Four Low—and Middle-In-
come Countries. PLoS ONE 6: €20821. doi: 10.1371/journal.pone.0020821 PMID: 21695127

Chuma J, Gilson L, Molyneux C (2007) Treatment-Seeking Behaviour, Cost Burdens and Coping Strat-
egies Among Rural and Urban Households in Coastal Kenya: an Equity Analysis. Trop Med Int Health
12: 673-686. PMID: 17445135

Elrayah H, Eltom M, Bedri A, Belal A, Rosling H, et al. (2005) Economic burden on families of childhood
type 1 diabetes in urban Sudan. Diabetes Res Clin Pract 70: 159—-165. PMID: 15919129

Elrayah-Eliadarous H, Yassin K, Eltom M, Abdelrahman S, Wahlstrém R, et al. (2010) Direct costs for
care and glycaemic control in patients with type 2 diabetes in Sudan. Exp Clin Endocrinol Diabetes
118: 220-225. doi: 10.1055/5-0029-1246216 PMID: 20140852

PLOS ONE | DOI:10.1371/journal.pone.0116897 January 13,2015 12/15


http://www.ncbi.nlm.nih.gov/pubmed/18033288
http://archive.oxha.org/initiatives/economics/chronic-disease-an-economic-perspective
http://archive.oxha.org/initiatives/economics/chronic-disease-an-economic-perspective
http://www.ncbi.nlm.nih.gov/pubmed/23947294
http://dx.doi.org/10.2471/BLT.10.077891
http://www.ncbi.nlm.nih.gov/pubmed/21124720
http://dx.doi.org/10.1371/journal.pone.0020821
http://www.ncbi.nlm.nih.gov/pubmed/21695127
http://www.ncbi.nlm.nih.gov/pubmed/17445135
http://www.ncbi.nlm.nih.gov/pubmed/15919129
http://dx.doi.org/10.1055/s-0029-1246216
http://www.ncbi.nlm.nih.gov/pubmed/20140852

@‘PLOS | ONE

Out-of-Pocket Spending on Chronic Non-Communicable Diseases in Malawi

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Goudge J, Gilson L, Russell S, Gumede T, Mills A (2009) The household costs of health care in rural
South Africa with free public primary care and hospital exemptions for the poor. Trop Med Int Health
14: 458-467. doi: 10.1111/j.1365-3156.2009.02256.x PMID: 19254274

Obi SN, Ozumba BC (2008) Cervical cancer: Socioeconomic implications of management in a develop-
ing nation. J Obstet Gynaecol 28: 526-528. doi: 10.1080/01443610802273507 PMID: 18850430

Tagoe HA (2013) Household burden of chronic diseases in Ghana. Ghana Med J 46: 54-58. PMID:
23661818

Kirigia JM, Sambo HB, Sambo LG, Barry SP (2009) Economic burden of diabetes mellitus in the WHO
African region. BMC Int Health Hum Rights 9: 6. PMID: 19335903

Su TT, Pokhrel S, Gbangou A, Flessa S (2006) Determinants of household health expenditure on west-
ern institutional health care. Eur J Health Econ 7: 199-207. PMID: 16673075

Xu K, James C, Carrin G, Muchiri S (2006) An empirical model of access to health care, health care ex-
penditure and impoverishment in Kenya: learning from past reforms and lessons for the future. Gene-
va: World Health Organization. Available: http://www.who.int/health_financing/documents/cov-dp_06_
3_access_kenya/en/. Accessed 2014 Feb 16.

Onwujekwe OE, Uzochukwu BS, Obikeze EN, Okoronkwo I, Ochonma OG, et al. (2010) Investigating
determinants of out-of-pocket spending and strategies for coping with payments for healthcare in south-
east Nigeria. BMC Health Serv Res 10: 67. doi: 10.1186/1472-6963-10-67 PMID: 20233454

Msyamboza KP, Ngwira B, Dzowela T, Mvula C, Kathyola D, et al. (2011) The burden of selected
chronic non-communicable diseases and their risk factors in Malawi: nationwide STEPS survey. PloS
One 6:e20316. doi: 10.1371/journal.pone.0020316 PMID: 21629735

World Health Organization (2011) Noncommunicable Diseases Country Profiles 2011. Geneva: World
Health Organization.

Bowie C, Mwase T (2011) Assessing the use of an essential health package in a sector wide approach
in Malawi. Health Res Policy Syst 9: 1-10. doi: 10.1186/1478-4505-9-4 PMID: 21241477

Ministry of Health (Malawi) (2011) Malawi Health Sector Strategic Plan 2011-2016 - Moving towards
equity and quality. Lilongwe: Ministry of Health (Malawi).

Wang Q, Brenner S, Leppert G, Banda HT, Kalmus O, et al. (2014) Health Seeking Behavior and the
Related Household Out-of-Pocket Expenditure for Chronic Non-communicable Diseases in Rural Ma-
lawi. Health Policy Plan. doi: 10.1093/heapol/czu004.

National Statistical Office (Malawi) (2008) 2008 Population and Housing Census: Preliminary Report.
Zomba: National Statistical Office (Malawi).

World Health Organization (1980) International Classification of Impairments, Disabilities and Handi-
caps. A manual of Classification Relating to the Consequences of Diseases. Geneva: World Health
Organization.

Abegunde DO, Stanciole AE (2008) The Economic Impact of Chronic Diseases. How do Households
Respond to Shocks? Evidence From Russia. Soc Sci Med 66: 2296—2307. doi: 10.1016/j.socscimed.
2008.01.041 PMID: 18329147

Rahman MM, Gilmour S, Saito E, Sultana P, Shibuya K (2013) Health-Related Financial Catastrophe,
Inequality and Chronic lliness in Bangladesh. PLoS ONE 8: €56873. doi: 10.1371/journal.pone.
0056873 PMID: 23451102

Osborn CE (2000) Statistical Applications for Health Information Management. Burlington, MA:
Jones & Bartlett Learning. 352 p.

Yardim MS, Cilingiroglu N, Yardim N (2014) Financial protection in health in Turkey: the effects of the
Health Transformation Programme. Health Policy Plan 29: 177-192. doi: 10.1093/heapol/czt002
PMID: 23411120

Acock AC (2008) Multiple regression. A Gentle Introduction to Stata, third edition. College Station,
Texas: Stata Press. pp. 243-288.

Basu A, Manning WG (2009) Issues for the next generation of health care cost analyses. Med Care 47:
S109-S114. doi: 10.1097/MLR.0b013e31819c94a1 PMID: 19536022

Fu AZ, Chen L, Sullivan SD, Christiansen NP (2011) Absenteeism and short-term disability associated
with breast cancer. Breast Cancer Res Treat 130: 235-242. doi: 10.1007/s10549-011-1541-z PMID:
21567238

Manning WG (1998) The logged dependent variable, heteroscedasticity, and the retransformation
problem. J Health Econ 17:283-295. PMID: 10180919

Wedderburn RWM (1974) Quasi-likelihood functions, generalized linear models, and the Gauss—New-
ton method. Biometrika 61: 439-447.

PLOS ONE | DOI:10.1371/journal.pone.0116897 January 13,2015 13/15


http://dx.doi.org/10.1111/j.1365-3156.2009.02256.x
http://www.ncbi.nlm.nih.gov/pubmed/19254274
http://dx.doi.org/10.1080/01443610802273507
http://www.ncbi.nlm.nih.gov/pubmed/18850430
http://www.ncbi.nlm.nih.gov/pubmed/23661818
http://www.ncbi.nlm.nih.gov/pubmed/19335903
http://www.ncbi.nlm.nih.gov/pubmed/16673075
http://www.who.int/health_financing/documents/cov-dp_06_3_access_kenya/en/
http://www.who.int/health_financing/documents/cov-dp_06_3_access_kenya/en/
http://dx.doi.org/10.1186/1472-6963-10-67
http://www.ncbi.nlm.nih.gov/pubmed/20233454
http://dx.doi.org/10.1371/journal.pone.0020316
http://www.ncbi.nlm.nih.gov/pubmed/21629735
http://dx.doi.org/10.1186/1478-4505-9-4
http://www.ncbi.nlm.nih.gov/pubmed/21241477
http://dx.doi.org/10.1093/heapol/czu004
http://dx.doi.org/10.1016/j.socscimed.2008.01.041
http://dx.doi.org/10.1016/j.socscimed.2008.01.041
http://www.ncbi.nlm.nih.gov/pubmed/18329147
http://dx.doi.org/10.1371/journal.pone.0056873
http://dx.doi.org/10.1371/journal.pone.0056873
http://www.ncbi.nlm.nih.gov/pubmed/23451102
http://dx.doi.org/10.1093/heapol/czt002
http://www.ncbi.nlm.nih.gov/pubmed/23411120
http://dx.doi.org/10.1097/MLR.0b013e31819c94a1
http://www.ncbi.nlm.nih.gov/pubmed/19536022
http://dx.doi.org/10.1007/s10549-011-1541-z
http://www.ncbi.nlm.nih.gov/pubmed/21567238
http://www.ncbi.nlm.nih.gov/pubmed/10180919

@‘PLOS | ONE

Out-of-Pocket Spending on Chronic Non-Communicable Diseases in Malawi

38.

39.

40.

41.

42.
43.

44.
45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Deb P, Munkin MK, Trivedi PK (2006) Bayesian Analysis of the Two-Part Model with Endogeneity. Ap-
plication to Health Care Expenditure. J Appl Econom 21: 1081-1099.

Matsaganis M, Mitrakos T, Tsakloglou P (2009) Modelling health expenditure at the household level in
Greece. Eur J Health Econ 10: 329-336. doi: 10.1007/s10198-008-0137-y PMID: 19037671

Schwarzkopf L, Menn P, Leidl R, Wunder S, Mehlig H, et al. (2012) Excess costs of dementia disorders
and the role of age and gender—an analysis of German health and long-term care insurance claims
data. BMC Health Serv Res 12: 165. doi: 10.1186/1472-6963-12-165 PMID: 22713212

Basu A, Arondekar BV, Rathouz PJ (2006) Scale of interest versus scale of estimation: comparing al-
ternative estimators for the incremental costs of a comorbidity. Health Econ 15: 1091-1107. doi: 10.
1002/hec.1099 PMID: 16518793

Box GEP, Cox DR (1964) An Analysis of Transformations. J R Stat Soc Ser B Methodol 26: 211-252.

Hardin JW, Hilbe J (2007) Generalized Linear Models and Extensions,. Second. College Station,
Texas: Stata Press. 413 p.

Park RE (1966) Estimation with Heteroscedastic Error Terms. Econometrica 34: 888.
Belotti F, Deb P, Manning WG, Norton EC (2012) tpm: Estimating Two-part Models. Stata J vv: 1-13.

Okunade AA, Suraratdecha C, Benson DA (2010) Determinants of Thailand household healthcare ex-
penditure: the relevance of permanent resources and other correlates. Health Econ 19: 365-376. doi:
10.1002/hec.1471 PMID: 19405046

Getzen TE (2000) Health care is an individual necessity and a national luxury: applying multilevel deci-
sion models to the analysis of health care expenditures. J Health Econ 19: 259-270. PMID: 10947579

Costa-i-Font J, Gemmill M, Rubert G (2008) Re-visiting the Health Care Luxury Good Hypothesis: Ag-
gregation, Precision and Publication Biases? Barcelona: Facultat de Ciéncies Economiques i Empre-
sarials, Universitat de Barcelona. 29 p.

Dror DM, van Putten-Rademaker O, Koren R (2008) Cost of iliness: evidence from a study in five re-
source-poor locations in India. Indian J Med Res 127:347-361. PMID: 18577789

Mwandira R (2011) Examining equity in out-of-pocket expenditures and utilization of healthcare ser-
vices in Malawi Corvallis, Oregon: Oregon State University. Available: http://ir.library.oregonstate.edu/
xmlui/handle/1957/21885. Accessed 12 November 2013.

Zere E, Walker O, Kirigia J, Zawaira F, Magombo F, et al. (2010) Health financing in Malawi: Evidence
from National Health Accounts. BMC Int Health Hum Rights 10: 27. doi: 10.1186/1472-698X-10-27
PMID: 21062503

Malik AM, Syed SIA (2012) Socio-economic determinants of household out-of-pocket payments on
healthcare in Pakistan. Int J Equity Health 11: 1-7. doi: 10.1186/1475-9276-11-51 PMID: 22947067

Schwarz J, Wyss K, Gulyamova ZM, Sharipov S (2013) Out-of-pocket expenditures for primary health
care in Tajikistan: a time-trend analysis. BMC Health Serv Res 13: 103. doi: 10.1186/1472-6963-13-
103 PMID: 23505990

Chadza E (2012) Factors that contribute to delay in seeking cervical cancer diagnosis and treatment
among women in Malawi. Health (N Y) 4: 1015-1022.

Abiiro GA, Mbera GB, Allegri MD (2014) Gaps in universal health coverage in Malawi: A qualitative
study in rural communities. BMC Health Serv Res 14:234. PMID: 24884788

Mueller DH, Lungu D, Acharya A, Palmer N (2011) Constraints to implementing the Essential Health
Package in Malawi. PLoS ONE 6: e20741. doi: 10.1371/journal.pone.0020741 PMID: 21695115

Sauerborn R, Berman P, Nougtara A (1996) Age bias, but no gender bias, in the intra-household re-
source allocation for health care in rural Burkina Faso. Health Transit Rev 6: 131-145. PMID:
10163961

Grossman M (1972) On the Concept of Health Capital and the Demand for Health. J Polit Econ 80:
233-255.

Orem JN, Mugisha F, Okui AP, Musango L, Kirigia JM (2013) Health care seeking patterns and determi-
nants of out-of-pocket expenditure for Malaria for the children under-five in Uganda. MalarJ 12: 1-11.
doi: 10.1186/1475-2875-12-175 PMID: 23721217

Ramachandran A, Ramachandran S, Snehalatha C, Augustine C, Murugesan N, et al. (2007) Increas-
ing Expenditure on Health Care Incurred by Diabetic Subjects in a Developing Country: A study from
India. Diabetes Care 30: 252-256. PMID: 17259490

Shobhana R, Rama Rao P, Lavanya A, Williams R, Vijay V, et al. (2000) Expenditure on health care in-
curred by diabetic subjects in a developing country—a study from southern India. Diabetes Res Clin
Pract 48: 37-42. PMID: 10704698

Trogdon JG, Hylands T (2008) Nationally Representative Medical Costs of Diabetes by Time Since Di-
agnosis. Diabetes Care 31:2307-2311. PMID: 19033416

PLOS ONE | DOI:10.1371/journal.pone.0116897 January 13,2015 14/15


http://dx.doi.org/10.1007/s10198-008-0137-y
http://www.ncbi.nlm.nih.gov/pubmed/19037671
http://dx.doi.org/10.1186/1472-6963-12-165
http://www.ncbi.nlm.nih.gov/pubmed/22713212
http://dx.doi.org/10.1002/hec.1099
http://dx.doi.org/10.1002/hec.1099
http://www.ncbi.nlm.nih.gov/pubmed/16518793
http://dx.doi.org/10.1002/hec.1471
http://www.ncbi.nlm.nih.gov/pubmed/19405046
http://www.ncbi.nlm.nih.gov/pubmed/10947579
http://www.ncbi.nlm.nih.gov/pubmed/18577789
http://ir.library.oregonstate.edu/xmlui/handle/1957/21885
http://ir.library.oregonstate.edu/xmlui/handle/1957/21885
http://dx.doi.org/10.1186/1472-698X-10-27
http://www.ncbi.nlm.nih.gov/pubmed/21062503
http://dx.doi.org/10.1186/1475-9276-11-51
http://www.ncbi.nlm.nih.gov/pubmed/22947067
http://dx.doi.org/10.1186/1472-6963-13-103
http://dx.doi.org/10.1186/1472-6963-13-103
http://www.ncbi.nlm.nih.gov/pubmed/23505990
http://www.ncbi.nlm.nih.gov/pubmed/24884788
http://dx.doi.org/10.1371/journal.pone.0020741
http://www.ncbi.nlm.nih.gov/pubmed/21695115
http://www.ncbi.nlm.nih.gov/pubmed/10163961
http://dx.doi.org/10.1186/1475-2875-12-175
http://www.ncbi.nlm.nih.gov/pubmed/23721217
http://www.ncbi.nlm.nih.gov/pubmed/17259490
http://www.ncbi.nlm.nih.gov/pubmed/10704698
http://www.ncbi.nlm.nih.gov/pubmed/19033416

@‘PLOS | ONE

Out-of-Pocket Spending on Chronic Non-Communicable Diseases in Malawi

63.

64.

65.

66.

67.

68.

69.

70.

National Statistical Office (Malawi) (2011) Malawi Demographic and Health Survey 2010. Zomba: Na-
tional Statistical Office (Malawi).

Cohen S, Carlson B (1994) A Comparison of Household and Medical Provider Reported Expenditures
in the 1987 NMES. J Off Stat 10: 3—-29.

Yaffe R, Shapiro S, Fuchseberg RR, Rohde CA, Corpeno HC (1978) Medical economics survey-meth-
ods study: cost-effectiveness of alternative survey strategies. Med Care 16: 641-659. PMID: 97474

Miszkurka M, Haddad S, Langlois E, Freeman E, Kouanda S, et al. (2012) Heavy burden of non-com-
municable diseases at early age and gender disparities in an adult population of Burkina Faso: world
health survey. BMC Public Health 12: 24. doi: 10.1186/1471-2458-12-24 PMID: 22233590

Lopes Ibanez-Gonzalez D, Norris SA (2013) Chronic Non-Communicable Disease and Healthcare Ac-
cess in Middle-Aged and Older Women Living in Soweto, South Africa. PLoS ONE 8: e78800. doi: 10.
1371/journal.pone.0078800 PMID: 24205316

Finkelstein EA, Chay J, Bajpai S (2014) The Economic Burden of Self-Reported and Undiagnosed Car-
diovascular Diseases and Diabetes on Indonesian Households. PLoS ONE 9: €99572. doi: 10.1371/
journal.pone.0099572 PMID: 24915510

Campbell DT (1986) Relabeling internal and external validity for applied social scientists. New Dir Pro-
gram Eval 1986: 67-77.

Phillips PP, Phillips J, Aaron B (2013) Survey Basics: A Guide to Developing Surveys and Question-
naires. U.S.: American Society for Training and Development. 289 p.

PLOS ONE | DOI:10.1371/journal.pone.0116897 January 13,2015 15/15


http://www.ncbi.nlm.nih.gov/pubmed/97474
http://dx.doi.org/10.1186/1471-2458-12-24
http://www.ncbi.nlm.nih.gov/pubmed/22233590
http://dx.doi.org/10.1371/journal.pone.0078800
http://dx.doi.org/10.1371/journal.pone.0078800
http://www.ncbi.nlm.nih.gov/pubmed/24205316
http://dx.doi.org/10.1371/journal.pone.0099572
http://dx.doi.org/10.1371/journal.pone.0099572
http://www.ncbi.nlm.nih.gov/pubmed/24915510


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


