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Summary

We sought to develop and evaluate a health literacy measure in a multi-national study and to examine
demographic characteristics associated with health literacy. Data were obtained from Demographic
Health Surveys conducted between 2006-15 in 14 countries in Sub-Saharan Africa. Surveys were the
same in all countries but translated to local languages as appropriate. We identified eight questions
that corresponded to the National Academy of Medicine (NAM) definition of health literacy. Factor
analysis was used to extract one measure of health literacy. Logistic regression was employed to ex-
amine the relationship between demographic characteristics and health literacy. A total of 224 751
individuals between the ages of 15 and 49 years were included. The derived health literacy measure
demonstrated good internal consistency (Cronbach’s « =0.72) and good content validity. The preva-
lence of high health literacy overall was 35.77%; females 34.08% and males 39.17%; less than or equal
to primary education 8.93%, some secondary education 69.40% and >complete secondary 84.35%.
High health literacy varied across nations, from 8.51% in Niger to 63.89% in Namibia. This is the first
known study to evaluate a measure of health literacy relying on the NAM definition utilizing a large
sample from 14 countries in Sub-Saharan Africa. Our study derived a robust indicator of NAM-
defined health literacy. This indicator could be used to examine determinants and outcomes of health
literacy in additional countries.
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INTRODUCTION Evidence Report on Health Literacy by the Agency for

Healthcare Quality and Research (AHQR) (Berkman
Recent global initiatives to understand and develop et al., 2011), indicate that few low or middle lower-in-
strategies to improve health literacy, namely the come countries have objectively measured health literacy
National Academy of Medicine (NAM) Roundtable on  or its impact of health. The concept of health literacy
Health Literacy (Institute of Medicine, 2017) and the  was introduced as a derivation of literacy in the 1970s
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(Simonds, 1974), with its primary purpose to serve as an
important tool to maximize comprehension during clini-
cal encounters and healthcare settings. In recent years,
the meaning and purpose of health literacy have broad-
ened in scope to incorporate a health promotion per-
spective. This perspective espouses that health literacy is
an essential skill needed to navigate a complicated
health care system as well as contextual factors outside
of the clinical setting (Massey et al., 2012).

The NAM defines health literacy as the degree to
which individuals have the capacity to obtain, interpret
and understand basic health information and services
needed to make appropriate health decisions (Institute
of Medicine Board on Neuroscience and Behavioral
Health and Committee on Health Literacy, 2004).
Health literacy measures one’s ability to understand and
act on health information in an increasingly complex
modern health care system. It encompasses proficiency
in more than just reading ability but also writing, speak-
ing and listening as well as computational abilities (nu-
meracy) (Berkman et al., 2011). Educational attainment
and literacy are among the strongest predictors of health
status (Zimmerman et al., 2015). While education and
literacy are related to health literacy, higher levels of
education and literacy do not guarantee adequate
health literacy to function and interact effectively within
a health system. Given the importance of measuring
health literacy in large populations and the accompany-
ing challenges, the Demographic Health Survey (DHS)
data represent an unprecedented and valuable opportu-
nity to study health literacy on a global scale and to
evaluate how it varies within and across populations as
it relates to health.

While the NAM’s definition of health literacy is rec-
ognized and accepted, a lack of development and evalu-
ation of a valid and reliable measure that is obtainable
using existing data sources in low or middle lower-in-
come countries, has limited its application (Institute of
Medicine, 2017). Approaches that have been employed
involve the usage of proxies (e.g. educational attain-
ment) or sole items, often as a part of other measures
(e.g. school attendance, reading score), to evaluate
health literacy (Berkman et al., 2011). As a result, there
is currently a lack of comparability between estimates of
health
Furthermore, the validity of many measures in relation

literacy within and between countries.
to NAM’s definition of health literacy remains unclear.
A recent study by Schrauben and Wiebe (Schrauben
and Wiebe, 2017) developed a measure of health literacy
using factor analysis methods to derive a single indica-
tor. Its validity was assessed in a large population-based

sample of residents in Zambia. This was accomplished

by using data from the Demographic Health Surveys
(DHS) program, which administers items on its ques-
tionnaire that correspond to the NAM’s definition of
health literacy. The DHS Program, administered by the
United States Agency for International Development
(USAID), began in 1984 and has conducted surveys in
over 90 countries worldwide. In this study, we seek to
build on this prior work by expanding the application of
this measure from a single country to a multi-national
study in which we assess this derived measure in 14
countries in Sub-Saharan Africa. This will facilitate
within and between country comparisons and the exam-
ination of health literacy as well as associated factors.
The specific role of health literacy as a distinct and sepa-
rate construct has yet to be examined in most low and
middle lower-income countries. We sought to develop
and test the internal consistency and content validity of
a health literacy scale in a multi-national study, and to
examine demographic characteristics associated with
health literacy.

MATERIALS

In this cross-sectional, community-based study we
sought to construct a health literacy measure using DHS
survey data from 14 countries in Sub-Saharan Africa.
The evaluation of data from multiple countries facili-
tates comparisons between countries and has implica-
tions for widespread application. We also sought to
examine respondent characteristics associated with
health literacy.

Study sample

We obtained the most recent (2006-15) DHS data from
the following 14 developing countries in Sub-Saharan
Africa: Cameroon, Democratic Republic of the Congo,
Ethiopia, Ghana, Guinea, Ivory Coast, Lesotho, Rwanda,
Niger, Namibia, Sierra Leone, Swaziland, Togo and
Zambia. Participation by household in the DHS was ran-
domly selected. Surveys were verbally administered in the
language of preference by a gender-matched team mem-
ber. DHS surveys are funded and administered by USAID
and partners. Details of the survey design, protocols,
operations and objectives can be found elsewhere (United
States Agency for International Development, 2006).

Conceptualization and construction of a measure
of health literacy

The definition of health literacy established by NAM
includes the capacity to interpret, obtain, understand
and make appropriate health decisions. We identified
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eight questions within the DHS that corresponded to the
NAM definition. For instance, capacity to interpret was
assessed by questions about whether primary school was
finished and the ability to read a whole or portion of a
sentence in the DHS. Capacity to obtain was assessed by
questions regarding reading a magazine, listening to the
radio or watching television. Capacity to understand was
evaluated using questions about learning family planning
information from a magazine, radio or television in the
last month. Making appropriate health decisions was
assessed by two questions. The first question asked if
participants had knowledge of a place to get an HIV test.
The second question asked if participants had knowledge
of a place to acquire condoms. More information on the
selection of the items can be found in our earlier study
(Schrauben and Wiebe, 2017). The DHS questions uti-
lized can be found in the Supplementary data file.

A single factor was derived from these eight survey
questions using factor analysis. The purpose of factor
analysis is to reduce the information contained in an orig-
inal number of items to a smaller set of new composite
measures (factors) with a minimum loss of information
(Nunnally, 1989). This factor represented health literacy
as defined by NAM. Internal consistency of the eight
items was assessed using Cronbach’s a. To allow for eas-
ier conceptual comparisons between health literacy items
and relevant parameters, the resulting final score was di-
chotomized as high versus low. The eight items were
summed after weighting each item by its factor loading
obtained from a factor analysis using oblique rotation
(Harman, 1976). This approach enabled us to assess how
question responses related to each other and to extract a
single indicator of health literacy which weighted the con-
tribution of each item based on the strength of its loading
on a factor representing health literacy or a construct
within health literacy. The single derived score was a con-
tinuous variable which was standardized with a mean of
0 and standard deviation of 1. Next, tertiles of this score
were created and observations were categorized into two
groups: high health literacy (top tertile) and low health lit-
eracy (bottom two tertiles). Thus, the final health literacy
scale was dichotomous with persons in the highest group
representing high health literacy (top tertile) and others as
not having high health literacy (lower two tertiles) were
labeled as having low health literacy.

Validity

In order to examine the validity of our derived measure
of health literacy we examined it in relation to a variable
indicating whether or not an individual had comprehen-
sive knowledge of HIV/AIDS, assessed by a binary

variable. This approach has been previously employed
in the DHS, Millennium Development Goals and
Sustainable Development Goals (United States Agency for
International Development, 2006; United Nations, 2015).

Statistical analysis

Demographic characteristics and health literacy items
were summarized using weighted data. Then the chi-
squared test and logistic regression were employed to ex-
amine the association between health literacy and re-
spondent characteristics. In the logistic regression
models initially, crude associations were assessed by
running unadjusted models for each demographic vari-
able and health literacy. After this, the model was run to
simultaneously adjust for all covariates in the model.
Conventional procedures were employed to examine
diagnostics such as outliers, indices of model fit and
multi-collinearity (Hosmer et al., 1991; Archer and
Lemeshow, 2006). Listwise deletion was employed to
address missing data and not more than 8% of the cases
were excluded in this analysis. Statistical outliers were
not detected and sampling weights were employed in the
analysis.

Sensitivity analysis

A lack of an existing standardized measure of health lit-
eracy led us to use three approaches to examine the sen-
sitivity of our derived dichotomous measure. The first
approach involved evaluating the relationship of our
original continuous standardized variable obtained from
our factor analysis with respondent characteristics in
both unadjusted and adjusted ordinary least squares
(OLS) regression. In our second strategy, we created a
composite score in which each of the eight survey items
were scored as one point if an affirmative response was
given. This continuous variable was then assessed in re-
lation to our independent variables (respondent charac-
teristics) using OLS. In our third approach, another
composite scores was created in which media items were
given a value of half a point, instead of one point. This
was done because three items were included representing
media exposure and we sought to downgrade its role on
our examination. This variable was also assessed contin-
uously in relation to our independent variables using
OLS. Lastly, we dichotomized these continuous varia-
bles previously described (in our second and third
approaches) by their median. These new variables were
modeled in logistic regression analysis with our indepen-
dent variables. We also then created tertiles from these
variables and then subsequently dichotomized them
based on the lower tertile (versus top two tertiles) or top
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tertile (versus lower two tertiles). All analysis were con-
ducted using Stata 14 (College Station, TX, USA).

RESULTS

Study sample

This analysis included 224 751 individuals aged of 15 and
49 years old. In all, 150 358 (66.88%) of the respondents
were women. Approximately half (49.89%) of respond-
ents were married and over a third (39.90%) lived in an
urban setting. Over two-thirds of respondents (68.34%)
had comprehensive knowledge of HIV/AIDS. The sample
was comprised of residents in 14 African countries
with the highest proportion of participants residing in
Zambia (13.63%) and the least in Cameroon (3.11%).
Approximately a quarter of the sample (26.89%) had
no education, one-fifth of the sample (22.84%) had in-
complete primary school and over a half (50.27%) had
primary school or greater education. Respondent charac-
teristics and survey items from which the measures of
health literacy were derived are reported in Table 1.

Deriving a measure of health literacy (factor
analysis)

The internal consistency of the eight survey questions se-
lected to represent health literacy as defined by the
NAM was good (Cronbach’s & =0.72). The measure of
health literacy was comprised of three factors (eigenval-
ues were >1 for 3 factors) which accounted for 61.20%
of the variance (13.29, 34.16, and 14.44%, respec-
tively). The first factor contained primary school educa-
tion (loading =0.89), reading a whole sentence or part
(loading=0.87) and reading a magazine (loading=
0.49). The second factor consisted of listening to the radio
(loading=0.76), watching television (loading=0.51)
and learning family planning information from the
media (loading=0.79). The third factor consisted of
knowing a place to get condoms (loading =0.67) and an
HIV test (loading=10.85). Subsequent to deriving one
factor and dichotomizing it to be employed as our pri-
mary measure of health literacy, we evaluated this vari-
able in relation to the survey questions from which it
was obtained. Participants categorized as having high
health literacy responded affirmatively to an average of
5.63 of the 8 survey questions, while participants cate-
gorized as having low health literacy responded affirma-
tively to an average of 2.69 of the 8 survey questions.
Overall, 35.77% of respondents had high health literacy
and 64.23% had low health literacy. Over a third
(39.17%) of women had high health literacy and
34.08% of males had high health literacy.

Determinants of health literacy

Respondents categorized as aged 20-24 years of age had
the highest proportions of persons with high health liter-
acy (43.95%) while respondents categorized as 45-49
had the lowest proportion of persons who had high
health literacy (25.52%). Statistically significant differ-
ences were found for all relationships between dichoto-
mized health literacy (high versus low) and respondent
characteristics. Figure 1 shows health literacy by respon-
dent characteristics.

Logistic regression models, both crude and adjusted,
that examined demographic characteristics associated
with health literacy are shown in Table 2. Respondents
who were female, within older age groups, completed
secondary or greater education, completed partial sec-
ondary education, lived in an urban setting, or were in a
higher category of wealth were more likely to have high
health literacy in models adjusted for potentially influen-
tial covariates. Those who were currently married were
less likely to have high health literacy in adjusted models
than those who were not currently married.

Sensitivity analysis

Our alternative scoring of health literacy (continuously
and with different categorizations) showed a similar re-
lationship to respondent characteristics as our binary
measure of health literacy (high versus low) when evalu-
ated in regression models. The significance of these rela-
tionships was the same as determined with our binary
measure.

DISCUSSION

Given a movement towards worldwide collaboration for
the assessment of health determinants and outcomes,
constructing a robust measure to feasibly examine
health literacy in developing countries is essential for the
advancement of global health. Recent global initiatives
conducted by the NAM and AHQR (Berkman et al.,
2011; Institute of Medicine, 2017) highlight a critical
need to develop a psychometrically sound measure
which may be employed in low and middle lower-
income countries. We derived a measure of health liter-
acy using an easily accessible, large, international data
source for 14 countries in Sub-Saharan Africa. The mea-
sure has acceptable internal consistency and good con-
tent validity as it was comprised of the elements defined
by the NAM. The construction of this measure will al-
low for the comparison and assessment of health literacy
providing the foundation for interventions to under-
stand and improve health literacy. To the best of our
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Table 1: Characteristics of adult DHS respondents between
2006 and 2015 in 14 Sub-Saharan African countries
(n=224751)

Demographics %
Female 66.88
Age groups
15-19 21.92
20-24 18.35
25-29 17.04
30-34 13.81
35-39 12.12
40-44 9.20
45-49 7.57
Marital status
Not married 50.11
Married 49.89
Urban/rural
Urban 39.90
Rural 60.10
Country
Cameroon 3.11
Congo DR 11.24
Ethiopia 12.80
Ghana 5.96
Guinea 3.82
Ivory Coast 6.35
Lesotho 4.18
Namibia 5.67
Niger 5.93
Rwanda 7.35
Sierra Leone 9.96
Swaziland 3.99
Togo 6.00
Zambia 13.63
Educational attainment
No education 26.89
Incomplete primary 22.84
Complete primary 9.28
Incomplete secondary 28.67
Complete secondary 6.85
Higher 5.47
Wealth index
Poorest 18.31
Poorer 17.53
Middle 18.72
Richer 20.37
Richest 25.07
Health literacy
Primary school education 50.50
Able to read whole sentence or part 62.29
Read magazine at least once per week 14.16
Listen to radio at least once per week 46.73
Watch TV at least once per week 31.96

(continued)

Table 1: (Continued)

Demographics %
Heard family planning information from 44.38
magazine, radio, or TV in the last few
months
Knows place to get an AIDS test 77.32
Knows place to get condoms 41.26
Knowledge of HIV/AIDS
Reduce chance of HIV by always using 84.52
condoms during sex
Reduce change of HIV by only having 89.03
one sex partner
A healthy-looking person can have AIDS 83.04
Cannot get HIV from a mosquito bite 69.19
Cannot get AIDS from witchcraft or 78.78
supernatural means
Comprehensive knowledge of HIV/AIDS? 68.32

Analysis and results presented based on weighted data.
*Variable representing correct knowledge of four out of the 5 variables items in
the knowledge of HIV/AIDS sub-group.

knowledge, this is the first study to derive a measure of
health literacy across countries Sub-Saharan Africa.

In operationalizing and quantifying the construct of
health literacy, it is logical that health literacy varies
within a population and that for an individual to benefit
from health literacy, a certain level of health literacy
must be attained. In other words, a threshold must be
surpassed to achieve any notable benefits. Thus, we
evaluated health literacy as dichotomous (high or low
health literacy) making this construct interpretable and
measurable utilizing existing data sources for further
work. Given that health literacy was constructed using
an objective, weighted and intuitive manner we antici-
pate and hope that this measure can be replicated for
use in other studies. Furthermore, in our assessment of
demographic characteristics, this measure was related to
hypothesized correlates providing further evidence of its
validity and application in real world settings.

A majority of respondents, approximately two out of
the three, had low health literacy. Demographic charac-
teristics associated with high health literacy included
higher educational attainment, being unmarried, living
in an urban setting and having greater wealth. These
findings are consistent with prior work, showing that
persons who are educated, living in urban areas and are
wealthier tend be more literate (Stuebing, 1997;
Kickbusch, 2001; Yanhong, 2006). Education, in partic-
ular, has been documented as among the strongest pre-
dictors of health outcomes. Risk factors, morbidity and
mortality across countries of all income levels has shown
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Fig. 1: Health literacy (high) by characteristics in 14 sub-Saharan African countries between 2006 and 2015. ***p<0.001 based on
chi-square tests of equivalence across subgroups by each demographic category. Note: Variable representing HIV/AIDS knowledge
corresponds to four out of the five variables items in the knowledge of HIV/AIDS sub-group in Table 1.



Measure of health literacy in Sub-Saharan African countries

Table 2: Association between demographic characteristics and health literacy in 14 Sub-Saharan African countries from

unadjusted and adjusted logistic regression models

Unadjusted high health literacy OR (95% CI)

Adjusted high health literacy OR (95% CI)

Sex
Female
Male
Age group, years
45-49
40-44
35-39
30-34
25-29
20-24
15-19
Education
>Complete secondary
Some secondary complete
<Complete primary
Marital status
Married
Not married
Location of residence
Urban
Rural
Wealth index
Richest
Richer
Middle
Poorer
Poorest

0.80 (0.77, 0.83)
Ref

0.47 (0.45, 0.50)
0.57 (0.54, 0.59)
0.58 (0.55, 0.61)
0.66 (0.63, 0.69)
0.74 (0.71, 0.77)
1.08 (1.04, 1.17)

Ref

54.93 (51.20, 58.93)
23.12 (22.06, 24.22)
Ref

0.42 (0.41, 0.44)
Ref

5.26 (4.92,5.63)
Ref

11.69 (10.73, 12.73)
4.27 (3.95,4.62)
2.24 (2.10,2.39)
1.53 (1.44,1.63)

Ref

1.10 (1.05, 1.16)
Ref

0.96 (0.89, 1.04)
1.06 (0.98, 1.13)
1.02 (0.96, 1.09)
1.07 (1.01, 1.14)
0.96 (0.92, 1.02)
0.99 (0.94, 1.04)
Ref

31.50(29.50, 33.63)
18.30 (17.46, 19.18)
Ref

0.78 (0.75, 0.81)
Ref

1.69 (1.56, 1.82)
Ref

2.66(2.42,2.91)

1.67 (1.54, 1.81)

1.26 (1.18, 1.35)

1.18 (1.10, 1.26)
Ref

strong relationships with educational attainment. A
mother’s educational attainment is associated with child
well-being and survival. A systematic analysis of 175
countries found that among 8.2 million fewer deaths in
children younger than 5 years between 1970 and 2009,
4.2 million (51.2%) could be attributed to increased ed-
ucational attainment in women of reproductive age
(Gakidou et al., 2010). In industrialized nations, the gra-
dient between life expectancy and education has steep-
ened over time (Olshansky et al., 2012). Recent findings
suggest that progress towards reductions in mortality in
accordance with sustainable development goals (SDGs)
has been achieved in parts of Africa, but that many
countries are unlikely to achieve goals for 2030
(Golding et al., 2017). Educational initiatives are a criti-
cal component of achieving SDGs, however, the role of
health literacy, as a distinct and separate construct,
could be crucial as well. In this study, while persons
with higher levels of education were more likely to be
health literate; many persons at higher levels of educa-
tion had low health literacy. The evaluation of health

literacy may provide additional insight into the mecha-
nisms and factors that influence health and well-being.
Targeted interventions focused specifically on health lit-
eracy may be needed to result in substantial improve-
ments in health indicators.

In our unadjusted models females, were significantly
less likely to have high health literacy than males.
However, after adjustment females were more likely to
have high health literacy than males. Low levels of edu-
cation for females, which were then accounted for by
adjustment in the analysis likely explain this change.
This finding is consistent with other work in which
women have higher health literacy than men (Kutner
et al., 2006) which may be due in part to the differing
nature of their interaction with the health care system.
Women may have more comprehensive and frequent en-
gagement with health care provision due to their need
for reproductive services related to pregnancy and birth,
as well as preventive care such as contraceptives and cer-
vical screening (Sen and Ostlin, 2008). Furthermore,
women use more health care services in general, seek
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treatment more often, and have higher rates of morbidity
than men (Bertakis et al., 2000; Lee et al., 2015). This in-
creased exposure to the health care systems may result in
improved health literacy in comparison with men.

This is the first known study to demonstrate accept-
able internal consistency and good construct validity of a
measure of health literacy derived from the NAM defini-
tion using data from a large ongoing survey conducted in
multiple countries in Sub-Saharan Africa. An evidence-
based review conducted by the AHQR evaluated health
literacy interventions and the influence of literacy on
health outcomes and disparities (Berkman et al., 2011).
It found that over 90% of the studies included in this re-
view based on their objective measurement of health liter-
acy were conducted in high or middle upper income
countries highlighting a need for health literacy research
in low and middle lower-income countries. With global
initiatives recognizing and calling for work to measure
and address the issue of low health literacy, our derived
measure may provide the foundation for examining both
the burden and role of health literacy in low and lower-
middle income countries. DHS datasets provide an imme-
diate opportunity to examine health literacy in over 90
countries worldwide enabling researchers to answer
many important health literacy-related questions. These
include the investigation of the significance and role of
health literacy as well as its association with health
behaviors and outcomes.

Limitations

The limitations of this work deserve attention. In the ab-
sence of a single objective measure for comparison, we
sought to develop a measure that could be constructed us-
ing existing data sources and was derived from the NAM
definition. Given the limited number of items available
through the DHS data, our measure may lack precision
and applicability across all aspects of health. It should be
noted that the content of item is limited in terms of health
context (i.e. does not provide information across multiple
health behaviors or conditions). In the absence of the abil-
ity to collect primary data across multiple countries, this
measure can allow research to assess health literacy in
countries where little information is currently available.
We selected questions from DHS data based on the
NAM’s definition of health literacy. While our results
revealed acceptable internal consistency, there were three
factors that arose from the factor analysis differing from
the four domains within NAM’s definition. We were lim-
ited in item selection as the sample was taken from an
existing database of items. However, the purpose of the
study was to use an existing database to try to capture the
concept of health literacy. Researchers who are interested

in differentiating between sub-domains of the NAM defi-
nition of health literacy may seek to collect new data that
contain additional questions that are more comprehensive.
Some researchers have called for a renewed definition of
health literacy that would be multidimensional and incor-
porate both individual- and system-level skills and abilities
(Pleasant et al., 2016). Future research should examine the
data using multi-dimensional or hierarchical models as
well as the inclusion of other items. Our work is also lim-
ited in that the data we utilized was not collected with the
purpose of the examination of health literacy.

CONCLUSION

This study provides support for using items from an
existing international survey (DHS) to capture NAM’s
definition of health literacy. While our findings suggest
that this measure has strong properties, demonstration
of its reliability, validity and utility in different regions,
cultures and across a range of populations is needed.
Application of our measure of health literacy may pro-
vide additional insight into the burden of low health lit-
eracy. Based on this, modifiable factors may be
identified  for  targeted strategies.
Understanding the burden of health literacy and associ-
ated factors (e.g. risk behaviors, health outcomes) is crit-
ical for implementing appropriate and effective global
health promotion initiatives.
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