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ABSTRACT

Background: Assessing the gap between rich and poor is important to monitor inequalities
in health. Identifying the contribution to that gap can help policymakers to develop inter-
ventions towards decreasing that difference.

Objective: To quantify the wealth inequalities in health preventive measures (bed net use,
vaccination, and contraceptive use) to determine the demographic and socioeconomic con-
tribution factors to that inequality using a decomposition analysis.

Methods: Data from the 2015 Immunisation, Malaria and AIDs Indicators Survey were used.
The total sample included 6946 women aged 15-49 years. Outcomes were use of insecticide-
treated nets (ITN), child vaccination, and modern contraception use. Wealth Index was the
exposure variable and age, marital status, place of residence, region, education, occupation,
and household wealth index were the explanatory variables. Wealth inequalities were
assessed using concentration indexes (Cindex). Wagstaff-decomposition analysis was con-
ducted to assess the determinants of the wealth inequality.

Results: The Cindex was —0.081 for non-ITN, —0.189 for lack of vaccination coverage and
—0.284 for non-contraceptive use, indicating a pro-poor inequality. The results revealed that
88.41% of wealth gap for ITN was explained by socioeconomic factors, with education and
wealth playing the largest roles. Lack of full vaccination, socioeconomic factors made the
largest contribution, through the wealth variable, whereas geographic factors came next.
Finally, the lack of contraceptive use, socioeconomic factors were the main explanatory
factors, but to a lesser degree than the other two outcomes, with wealth and education
contributing most to explaining the gap.

Conclusion: There was a pro-poor inequality in reproductive and child preventive measures
in Mozambique. The greater part of this inequality could be attributed to wealth, education,
and residence in rural areas. Resources should be channeled into poor and non-educated
rural communities to tackle these persistent inequities in preventive care.
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Background

region were the main contributing factors, besides
poverty, to the observed wealth inequality in access
to skilled birth attendance [11].

There is a large amount of literature revealing the
importance of different socioeconomic factors for

child and reproductive health outcomes. In these stu-
dies, wealth appears to be the most frequently named
and relevant determinant for these outcomes [1-5].
Assessing the gap between rich and poor in health is
important to monitor inequalities in population
health. Identifying the demographic and socioeco-
nomic factors that contribute to that gap can addition-
ally help policymakers to develop targeted
interventions towards decreasing that difference.
Nevertheless, studies from sub-Saharan Africa (SSA)
focusing on those factors are still not so common [6-
9]. For instance, an SSA multi-country study about
socioeconomic inequalities in immunisation revealed
a pro-rich inequality, with maternal education being
the largest contributor to the wealth inequality in
under-five mortality [10]. In another study from
Nigeria, being illiterate and living in the Northern

Mozambique has achieved modest progress in repro-
ductive and child health indicators in the last three dec-
ades. For instance, the World Bank latest estimates
indicate that the maternal mortality ratio was 289 per
100,000 live births in 2017 [12] compared to 510 per
100,000 live births in 2013 in SSA [13]. Although contra-
ceptive coverage improved from 11.3 to 25.3% between
2011 and 2015 [14], it is still much lower than in many
other African countries (around 59.3% in 2015) [15].
Furthermore, a recent study reported that the ITN utili-
zation among children under five has increased from 36%
to 73% in 2011 and 2018 respectively. Also, the propor-
tion of children receiving measles and DPT-3 vaccination
increased from 60 to 82% between 1997 and 2015 [16,17].
While some research on socioeconomic risk factors for
reproductive and child health has been conducted in
Mozambique [18-23], to our knowledge, only two
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studies have focused on decomposing the wealth inequal-
ities in health outcomes, both pointed towards an
inequality concentrated among the poor. The first one
revealed that 60% of the wealth inequality in child mal-
nutrition during 1996 to 2011 was explained by insuffi-
cient food consumption and protein intake; the second
one examined wealth inequality in skilled birth atten-
dance in 2017, identifying household poverty, low mater-
nal education and living in a rural area as the main
contributors to the gap [24,25]. Thus, socioeconomic
and geographical factors seem to contribute to wealth
inequalities in maternal and child health in
Mozambique, despite generally free access to most of
these preventive measures [21].

The objectives of this study were to quantify the
wealth inequalities in reproductive and child health
preventive measures (bed net, vaccination, and con-
traceptive use) in Mozambique and to determine the
contribution of a broad range of demographic and
socioeconomic factors to that inequality using
a decomposition analysis.

Methods
Study setting

Mozambique, located in south-eastern Africa, has an
estimated population of around 29 million inhabi-
tants, the majority living in rural areas [26]. The
proportion of people living under the poverty line
has worsened from 52.8% in 2003 to 60% in 2021,
whereas the unemployment rate for 2020 was 3.4%
[27]. However, nearly 80% of the poor live in areas
distant from basic public services, and the unemploy-
ment rate was 20.7% in 2015 [28,29].

The National Health Service is structured in four
nested levels, from specialised hospitals in the four
main cities to health centres and health posts at the
community level. Health preventive services such as
provision of insecticide-treated bed nets, child vacci-
nations and contraceptives are provided free of
charge at level II (district hospitals) and level
I (health posts and health centres) facilities [30].

Study population and data collection

The AIDS and Malaria Indicators Survey (IMASIDA) is
a countrywide household survey of men and women aged
15-59 years. The Demographic and Health Survey
Program (DHS) conducted this survey in Mozambique
from June to September 2015. A three-stage multistage
cluster sampling design was used to provide representa-
tive national and province-level estimates, with stratifica-
tion for rural and urban areas within provinces [17].
This process resulted in a selection of 7,368 house-
holds, out of which 7,169 participated in the study.
From these households, 6,946 women of reproductive

age (15-49 years) were interviewed (95% response
rate) all of whom were included in the analytical
sample for contraceptive use. In the analyses for two
of three outcomes of our study, namely insecticide-
treated nets and vaccination, the sample size was
reduced to 4,709 and 2,694, respectively, due to the
exclusion criteria implied in the definition of out-
comes described below.

Detailed methodological procedures of the survey
have been previously described. The data are publicly
available and were downloaded with permission from
the Demographic and Health Survey at www.dhspro
gram.com/data/available-datasets.cfm.

Survey instrument

The IMASIDA data were collected during face-to-face
interviews using three questionnaires: the household, the
women’s, and the men’s questionnaire. For the purpose
of this study, only the women’s questionnaire was used.
This questionnaire collected data on age, place of resi-
dence, marriage, occupation, education, wealth, vaccina-
tion of children, family bed net use, antenatal care,
reproductive history, use of contraceptive methods,
recent sexual activity, and fertility preferences.
Portuguese was the language used in the interviews, and
all the survey instruments were pre-tested in urban and
rural areas.

Outcome variables

Three different outcomes were used in this study
capturing the lack of access to preventive health mea-
sures: Use of insecticide treated bed nets (ITN) for
children, full child vaccination, and modern contra-
ceptive use. These specific outcomes were selected
because they are key monitoring indicators of the
sustainable development goal 3 in the country.

Lack of ITN use was categorized as either ‘yes’ if at
least one child under five had not slept under an ITN
the day before the survey, or as ‘no’ if all children had
slept under a bed net. For vaccination, we only included
the youngest child of each woman, aged 12-59 months.
The child was considered fully immunised if it had
received all the recommended doses and vaccines accord-
ing to the national immunisation schedule [16,17]: Bacille
Calmette-Guérin (BCG) (birth dose), three doses of DPT,
three doses of polio vaccine and one dose of measles
vaccine. The child was classified as ‘not fully immunised’
if any of the recommended doses could not be verified by
a card or reported by the mother.

Lack of modern contraceptive use was captured by
asking the respondent if she had used any contra-
ceptive methods at the last intercourse. If the answer
was yes, then the woman was asked which methods
she had used. Lack of modern contraceptive use was
categorized as either ‘yes® if the woman had not used
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a modern contraceptive, or as ‘no’ if she had used
a modern contraceptive, based on the WHO defini-
tion of modern contraceptive methods [31]. Modern
contraceptives included female and male sterilisation,
implants (Norplant), contraceptive pills, injectables
(Depo-Provera), intrauterine contraceptive device
and condoms. We classified as non-modern methods
the following: periodic abstinence (rhythm, calendar
method), withdrawal (coitus interruptus) and folk
methods. If a respondent reported using both
a modern and a non-modern method, this was
counted as modern method use. In this study, mod-
ern contraceptives will be referred to as contracep-
tives here and after.

Socioeconomic indicator

The variable used to depict socioeconomic status was
the wealth index, obtained by principal component
analysis. This was calculated based on the following
assets in the participant’s household: television and
car; dwelling characteristics such as flooring material;
type of drinking water source; toilet facilities. The
variable was used as continuous for calculating the
concentration index [32].

Explanatory variables

Three groups of variables were considered: sociode-
mographic (age, marital status), geographic (region
and place of residence) and socioeconomic (educa-
tion, occupation and wealth), based on the availability
of data and their health relevance according to the
literature [33].

Regarding the sociodemographic factors, age of the
mother was categorised in three groups (15-24, 25-
39, 40-49 years old) and marital status was divided
into single/never in union, married (married/living
with partner), and others (widowed, divorced, no
longer living together).

Geographical factors included place of residence
(dichotomised into rural or urban residence), and
the three administrative regions: Northern, Central
and Southern.

Maternal education was classified in three cate-
gories: no education, completed primary school, and
completed secondary school or above. Nine cate-
gories of maternal occupation were captured in the
IMASIDA survey, but due to the low sample size of
some categories, four groups were created: (a) non-
manual (managerial, clerical, sales, and services), (b)
farmers, (c¢) manual (household and domestic, skilled,
and unskilled manual) and (d) not working. The
wealth index was categorised for the decomposition
analysis into quintiles, the richest being the reference
group [34].
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Statistical analysis

Descriptive statistics were calculated for all explana-
tory variables and the three outcomes.

The wealth inequality in the health preventive mea-
sures was quantified by the concentration index
(Cindex), calculated based on the cumulative percentage
of health preventive care and the population ranked from
the poorest to the richest. The Cindex is defined as twice
the area between the concentration curve and the line of
equality (45-degree line) and its value can vary between
—1 to +1. Concentration curves (CC) were created to
illustrate the inequality for each outcome.

The Cindex can be computed as twice the covar-
iance of the health variable and a person’s relative
rank in terms of the socioeconomic status, divided by
the variable mean according to the equation.

Cindex = %cov(Yi, Ri), (1)
where Cindex is concentration index; Yi the health pre-
ventive care utilisation measure; Ri the fractional rank of
individual i in the distribution of wealth positions; {1 is the
mean of the health preventive care variable of the sample
and cov denotes the covariance.

A negative value of the concentration index implies
that a variable (here: the preventive health measure) is
concentrated among the poor (pro-poor inequality),
while the opposite is the case for a positive value (pro-
rich inequality). The value of Cindex measures the sever-
ity of the wealth inequality in the outcome, the larger the
absolute value of Cindex, the greater the inequality.
When there is no inequality, the CI will be zero [35].

The CC plots the cumulative percentage of the
health outcome (y-axis) against the cumulative per-
centage of the population, ranked by the wealth index
(x-axis). If the health outcome takes a higher (lower)
value among poorer people, the concentration curve
will lie above (below) the line of equality.

Decomposition of the concentration index

To determine the contribution of each sociodemo-
graphic, geographic, and socioeconomic determinant to
the observed wealth inequality in each health preventive
measure, a Wagstaff decomposition analysis of the
Cindex was conducted.

The total Cindex can be decomposed into the
contributions of k social determinants, in which
each contribution is obtained by multiplying the sen-
sitivity of the health outcome variable with respect to
the determinant and the degree of wealth-related
inequality in that factor. Equation (2) shows that
the overall wealth inequality in health preventive
measures has two components, a deterministic or
‘explained” component and an ‘unexplained’
component.
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Cindex = Zk <%> Cr + GPCS (2)

In the first component, B is the coefficient from regres-
sing the health outcome on determinant k. When the
coefficients are weighted by the frequency of the deter-
minant using the mean of the determinant k (x) and
the mean of the outcome (u), the elasticity is calculated;
hence, a category that has a high (low) coefficient might
have a relatively low (high) elasticity if the category has
a low (high) frequency. Cy is the concentration index
for each determinant k and interpreted in the same way
as the Cindex of the outcome. The elasticity indicates
how much change in the health dependant variable is
associated with one unit of change in the explanatory
k variable. In the second component, GCe is the gen-
eralised Cindex for the error term, representing the
amount of inequality not explained by the selected
factors.

Since the reproductive and child health preven-
tive measures in this study were binary, probit
regression models were applied to analyse the effect
of determinants on the probability of the outcomes
[35,36]. In order to adjust our results to the
IMASIDA sampling strategy, weighting procedures
were also applied. All analyses were performed with
Stata version 15.

Ethical clearance

From the DHS website [http://www.measuredhs.com],
IMASIDA data were obtained for this study. These
data are all anonymous and publicly available and no
ethical approval was required.

Results
Characteristics of the study population

The prevalence of the sociodemographic, geographic,
and socioeconomic characteristics by the health preven-
tive measures of the participants is presented in Table 1.

In our sample, 43.2% of women belonged to the 15-
24 years age group, and 74.73% were married. Almost
two thirds of the participants lived in rural areas and were
similarly distributed in the three regions of the country.
One fourth of the women had no formal education, more
than a half had primary education and less than a quarter
had completed secondary school. The proportion of par-
ticipants that reported not working was over half.
Regarding the outcomes, more than half (51.01%) of
women had at least one child under 5 years that did not
sleep under an ITN, 46.25% had children that had not
been fully immunised, and 74.28% of women were not
using a modern contraceptive method.

Table 1. Weighted prevalence of the sociodemographic, geographic and socioeconomic characteristics by health preventive

care (total sample and by lack of use).

ITN use

Full vaccination Contraceptive use

Variables

Total samplen (%) Lack of usen (%)

Total samplen (%)

Lack of usen (%)  Total samplen (%)  Lack of usen (%)

Sociodemographic factors

Age group
15-24 2,053 (43.18) 1,022 (49.77) 1,016 (36.38) 461(45.40) 2,874 (41.57) 2,203 (76.64)
25-39 2,091 (43.98) 1,054 (50.38) 1,454 (52.06) 675 (46.42) 2,838 (41.04) 1,973 (69.54)
40-49 611 (12.84) 349 (57.31) 323 (11.57) 156 (48.16) 1,202 (17.39) 959 (79.79)
Marital Status
Single 687 (14.44) 357 (51.94) 168 (6.03) 75 (44.85) 1,178 (17.04) 854 (72.51)
Married 3,295 (69.30) 1,617 (49.07) 2,106 (75.41) 936 (44.46) 4,565 (66.02) 3,411 (74.73)
Other 773 (16.26) 452 (58.42) 518 (18.56) 279 (53.96) 1,171 (16.94) 869 (74.27)
Geographical factors
Residence
Urban 1,506 (31.66) 653 (43.39) 795 (28.46) 298 (37.49) 2,437 (35.24) 1,607 (65.93)
Rural 3,249 (68.34) 1,772 (54.54) 1,998 (71.54) 993 (49.73) 4,478 (64.76) 3,529 (78.82)
Region
Northern 1,670 (35.13) 734 (43.93) 1,044 (37.39) 501(48.01) 2,442 (35.31) 1,899 (77.82)
Central 1,829 (38.47) 1,016 (55.53) 1,069 (38.31) 569 (53.25) 2,502 (36.18) 2,053 (82.08)
Southern 1,255 (26.40) 676 (53.84) 679 (24.31) 221(32.49) 1,971 (28.51) 1,182 (59.99)
Socioeconomic factors
Education
Secondary 983 (20.68) 406 (41.26) 503 (18.01) 199 (39.48) 1,576 (22.79) 958 (60.78)
Primary 2,523 (53.05) 1,284 (50.91) 1,514 (54.23) 647 (42.70) 3,544 (51.25) 2,693 (75.99)
No education 1,249 (26.27) 735 (58.87) 775 (27.76) 446 (57.57) 1,795 (25.96) 1,485 (82.74)
Occupational class*
Non manual 788 (16.58) 371(47.06) 502 (17.98) 219 (43.64) 1,248 (18.08) 804 (64.37)
Farmers 1,080 (22.74) 610 (56.47) 669 (23.98) 366 (54.81) 1,476 (21.38) 1,177 (79.71)
Manual 269 (5.68) 123 (45.69) 172 (6.18) 78 (45.19) 399 (5.78) 254 (63.62)
Not working 2,612 (55.00) 1320 (50.54) 1,447 (51.87) 627 (43.34) 3,782 (54.77) 2,897 (76.59)
Wealth quintiles
Richest 560 (11.78) 400 (42.17) 259 (9.28) 172 (36.13) 975 (14.09) 934 (58.79)
Richer 672 (14.13) 510 (52.38) 375 (13.44) 189 (34.09) 1,063 (15.38) 984 (69.10)
Middle 896 (18.84) 523 (56.04) 525 (18.81) 251 (44.47) 1,275 (18.44) 1,020 (81.05)
Poorer 1,272 (26.76) 465 (48.57) 758 (27.15) 311 (52.66) 1,696 (24.52) 1,085 (82.98)
Poorest 1,355 (28.49) 527 (56.00) 875 (31.33) 369 (60.71) 1,906 (27.56) 1,112 (83.29)
Total 4,755 2,425 2,792 1,291 6,915 5136

*QOccupational numbers: frequencies do not add up to the total sum due to missing values.
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Figure 1. Concentration curves of the wealth inequality in lack of (a) ITN use; (b) vaccination coverage and, (c) modern

contraceptive use.

he Cindex was -0.081 (95% CI: -0.11, —-0.04;
p-value: <0.01) for non-ITN use, —0.189 (95% CI:
-0.23, —0.14; p-value: <0.01) for lack of full vaccina-
tion coverage and -0.284 (95% CI. —0.31, —0.24;
p-value: <0.01) for non-contraceptive use, all indicat-
ing a pro-poor inequality illustrated by concentration
curves above the line of equality (see Figure 1).

Table 2. Results of the decomposition of the concentration
contraceptive use.

The summary results of the decomposition analy-
sis, including the concentration indices, the coefti-
cient estimates, elasticity, and their absolute and
relative contributions to the total Cindex are pre-
sented in Table 2.
The decomposition of the Cindex indicated that
99.03% of the wealth inequality in ITN use, 61.28% in

index(Cindex) of lack of ITN, vaccination coverage and modern

Non ITN Use

No Full Vaccination

No Contraceptive Use

Contribution

Contribution

Contribution

Coef  Elast Cindex Abs Rel Coef  Elast Cindex Abs Rel Coef  Elast Cindex Abs Rel

Age group (Ref

15-24)
25-39 —-0.009 -0.008 -0.072 0.001 -0.71 -0.045 -0.034 -0.019 0.001 -0.34 -0.079 -0.046 —-0.053 0.002 -0.93
40-49 0.049 0.017 -0.012 0.000 0.24 -0.078 -0.025 -0.066 0.002 -0.88 0.017 0.004 -0.032 0.000 0.05
Marital Status

(Ref Single)
Married —-0.074 -0.097 -0.106 0.010 —12.64 —0.081 —0.098 0.003 0.000 0.17 -0.047 -0.044 -0.166 0.007 -2.74
Others 0.029 0.009 -0.144 -0.001 1.70 -0.072 -0.022 -0.157 0.003 -1.87 -0.034 -0.009 -0.123 0.001 -0.40
Subtotal 0.010 -11.41 0.006 -2.92 0.010 -4.02

demographic

Residence (Ref

Urban)

Rural 0.058 0.074 -0.736 —0.055 67.45 —0.002 -0.003 -0.690 0.002 -1.09 -0.011 -0.009 -0.790 0.008 -2.91
Regions (Ref

North)
Centre 0.116 0.083 —-0.239 -0.019 24.27 0.038 0.025 -0.225 -0.006 3.08 0.061 0.031 -0.226 -0.007 2.66
South 0.156 0.088 0.645 0.057 —-69.69 —0.084 —0.044 0.610 —0.027 1447 -0.077 -0.031 0.681 —0.021 8.01
Subtotal —0.330 -0.017 22.03 -0.031 16.46 —0.020 7.76

geographical

Education (Ref

Secondary)
Primary 0.077 0.078 —-0.142 -0.011 13.67 —-0.043 -0.040 -0.097 0.004 -2.09 0.089 0.065 -0.162 —-0.010 3.96
No education 0.149 0.076 —-0.402 -0.031 37.85 0.044 0.021 -0.402 -0.008 455 0.126 0.046 —-0.438 -0.020  7.65
Occupational

class (Ref Non

manual)
Farmers 0.042 0.018 -0.371 -0.007 8.00 0061 0.024 -0353 -0.008 449 0.031 0.009 -0.372 -0.004 133
Manual —-0.037 —0.004 0.176 -0.001 090 -0.003 0.000 0.190 0.000 0.03 -0.023 -0.002 0.197 0.000 0.14
Not working 0.035 0.038 0.069 0.003 -329 0.005 0.005 0.044 0.000 -0.11 0.064 0.049 0.039 0.002 -0.73
Wealth Quintile

(Ref Richest)
Richer 0.004 0.001 0.677 0.001 -1.04 -0.027 -0.008 0.701 -0.005 291 -0.004 -0.001 0.667 -—0.001 0.24
Middle 0.063 0.023 0367 0.008 -10.37 —0.006 —0.002 0.463 -0.001 0.54 0.047 0.012 0277 0.003 -1.29
Poorer 0.047 0.023 —-0.235 -0.005 6.57 0.049 0.022 -0.136 —0.003 163 0.099 0.035 -0.269 -0.009 3.54
Poorest 0.053 0.029 -1.020 -0.029 36.12 0.122 0.062 -1.083 —-0.067 3579 0.105 0.041 -1.000 -0.041 15.55
Subtotal socio -0.072 8841 —0.088 47.74 -0.080 30.39

economic
Inequality Total —0.08 100.0 —0.185 100.0 —0.263 100.0
Residual -0.001 0.97 -0.072 38.72 -0.173  65.87
Inequality —0.079  99.03 -0.113  61.28 -0.090 34.13

Explained

Coeff: coefficient; Elast: elasticity; Cindex: concentration index; abs: absolute contribution, relative contribution.
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Figure 2. Contributions of demographic, geographical and socioeconomic factors to the wealth inequalities in the three

reproductive and child health preventive measures.

vaccination and 34.13% in contraceptive use were
explained by the sociodemographic, geographical,
and socioeconomic variables included in the analysis
(see Table 2 and Figure 2).

The analyses showed that 88.41% of the wealth gap
in lack of ITN use were explained by socioeconomic
factors, with education (37.85%) and wealth (36.12%)
playing the largest role. Geographical factors came
next in importance, explaining 22.03% of the inequal-
ity, while the sociodemographic factors (age and mar-
ital status) counteracted the effect of inequality
(—11.41%).

Similarly, socioeconomic factors made most of the
contribution in the case of lack of full vaccination
(47.74%), mainly through the wealth variable itself
(35.79%). Geographical factors played for this out-
come a lesser role (16.46%), and the demographic
variables had a small counteracting effect (-2.92%).

Finally, for the lack of contraceptive use, socio-
economic factors continued to be the main explana-
tory factors of the inequality (30.39%), but to a lesser
degree than for the other two outcomes, with wealth
(15.55%) and education (7.65%) contributing most to
explaining the gap. Both geographical factors
explained 8% of the gap, while the sociodemographic
factors (age and marital status) slightly counteracted
the effect of inequality (—4.5%).

Discussion

To our knowledge, this is the first study decomposing
wealth-related inequalities in health preventive care
(ITN, vaccination, contraceptive methods) in
Mozambique. Our study revealed a pro-poor inequal-
ity, implying that women from poor households were
disadvantaged in the use of these three services com-
pared to their richer counterparts. The inequality in

the three health preventive care outcomes was, to
different degrees, explained by the socioeconomic
(wealth index, occupation, and education) and geo-
graphical (region and place of residence)
determinants.

These results are in line with a broad literature
from SSA, showing a higher risk among poor people
of not using health care services, such as a lack of
ITN, vaccinations and contraceptives in Mozambique
[21], contraceptive use in Nigeria and Ghana [8], TB
and HIV in South Africa [37], and antenatal care in
Ethiopia [38], pointing out the existence of health
inequalities disfavouring the less affluent population.

This study was able to explain 99.03% of the
inequality in ITN, 61.28% in vaccination and only
34.13% in contraceptive use. Among all the variables,
wealth and education were the predominant determi-
nants of the overall wealth inequality in our three
health preventive measures. Wealth has been
reported to be the major contributor of the socio-
economic inequality in different maternal and child
health outcomes in several countries of SSA such as
in Nigeria [39], Malawi [40], Ghana [41] and
Ethiopia [42]. Another study conducted in 32 SSA
countries highlighted maternal educational level and
household wealth as the main contributors to the
wealth inequality in the mortality of children under
five [6].

These results evidence that poor and low educated
women have less access to these three free preventive
measures. A combination of factors such as male-
centric household decision-making, long distances to
the nearest health facility, transportation costs and
weak health service delivery have been discussed in
the literature nationally [43,44]. In addition, the lim-
ited availability of maternal health services, qualified
health professionals and medicines in many African



countries is significantly undermining the health-care
delivery to the most disadvantaged subgroups.

While a series of health reforms implemented over
the last decades, such as increased investment in health
infrastructure and workforce expansion and retention,
might have improved access to health-care services,
the contributors to the wealth gap found in this study
call for efforts to be concentrated on increasing access
to education and to income-generating programs, par-
ticularly among disadvantaged women.

Living in rural areas, and in the northern and
central regions were also factors contributing to the
wealth inequality. A possible explanation for the role
of rurality could be that poor women living in rural
areas often have to walk several kilometres to access
health services and might not be able to afford trans-
port costs; harvesting activities might also restrict
their mobility in certain seasons [44]. Our findings
are in line with a study from Ghana, where living in
a rural area significantly contributed positively to the
observed inequality in skilled birth attendants
between 1998 and 2014 [45].

Previous studies in Mozambique have also
reported geographic inequalities in resource alloca-
tions, with the privileged Southern region obtaining
significantly more economic investment, including
better social services such as health care and schools
[46,47]. A better social and economic re-distribution
of these resources within the country could contri-
bute to reducing the observed wealth gap in health
measures.

Finally, our study also revealed that sociodemo-
graphic factors (age and marital status) slightly coun-
teracted the inequality in the outcomes, which can be
explained by the more frequent use of the three pre-
ventive measures among married and middle-aged
women in our sample.

Methodological considerations

One of the strengths of the study was the use of the
standardized IMASIDA questionnaire applied to
a nationally representative sample. This approach
makes our findings generalizable nationwide and
comparable to studies from other countries using
a similar survey instrument. In Africa, land posses-
sion is an important asset that should be taken into
consideration when analysing wealth. However, vari-
ables used for the wealth index did not include land,
which underestimates its role and importance for
understanding African household wealth dynamics.

A negative value of the concentration index
implies that a variable (here: the preventive health
measure) is concentrated among the poor (pro-poor
inequality), while the opposite is the case for
a positive value (pro-rich inequality).
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Since the independent and outcome variables were
self-reported, recall bias could be operating. However,
it was not possible to determine the extent of the bias.
In addition, the question regarding modern contra-
ceptive use at last intercourse did not capture
a voluntary election for not using them.

Although our model explained most of wealth
inequalities for ITN, the unexplained components
for contraceptive use (65.87%) and for vaccination
(38.72%) point to the need for further studies speci-
fically designed to capture the contributory factors to
the inequality in these outcomes. For instance, rele-
vant variables such as community culture and
women’s status, and the male dominant role in
household decision-making might explain the wealth-
health inequalities but were not included in the avail-
able dataset.

Conclusion

This study provides evidence of considerable wealth-
related inequalities in reproductive and child health
in Mozambique, disfavouring less affluent popula-
tions. Findings suggest that the greater part of this
inequality can be attributed to wealth itself, but also
to education and residence in rural areas. We recom-
mend that investment should be channeled into poor
and non-educated rural communities to tackle these
persistent inequities in health care use. Access to
needed services is an essential step towards reducing
wealth disparities in health and well-being between
population sub-groups in the country.
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Paper context

Socioeconomic factors, particularly poverty, are associated
with the use of health care services in Mozambique. Less is
known about the determinants explaining socioeconomic
differences. This paper presents wealth inequalities in
insecticide treated bed-nets, child vaccination and modern
contraceptive use disfavouring the poor, and reveals
wealth, education, and rurality as key determinants of
those inequalities. Results suggest the need to channel
resources to the non-educated, poor rural communities to
reduce wealth inequalities in preventive health care
measures.
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