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The Health Literacy of Ethnic Hungarian
Mothers in Eastern Europe

Agnes Santha, Melinda Nagy, Rendta J. Erdei

Abstract: Parental health literacy is decisive for child health and quality of
life. Children of parents with limited health literacy are at increased risk of
illness and longer recovery periods. In Eastern Europe, child health indicators
are worse than in the Western European countries, which calls for exploratory
analysis. The aim of the study is to assess the health literacy of ethnic Hungarian
mothers in Eastern Europe (Hungary, Romania, Slovakia), as well as to identify
its socioeconomic and demographic antecedents. Sample size is 675 mothers.
Our standardized online questionnaire included the HLS-EU-16 scale. Predictors
of sufficient health literacy in mothers are age, partnership status, place of
residence, educational attainment and socioeconomic status. Mothers who raise
a child with chronic illness are significantly more likely to have limited health
literacy than their fellows. Results indicate the necessity of improving mothers’
health literacy in the region, particularly among the at-risk groups of young
mothers, single mothers and caregivers of children with chronic illness.

Keywords: health literacy, HLS-EU-16, single mothers, children with chronic
illness
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Introduction

In Eastern Europe today, health indicators reveal a worse situation than
that seen in the West. However, research indicates that this has not always
been true. Prior to the 1960’s, life expectancy was very similar in the two
regions, but then, the generally convergent trajectoires became divergent,
primarily due to the superior health care performance of the West (Meslé,
Vallin & Andreyev, 2002). Most recently there are, however, some emerging
new signs of a convergence, without clear evidence that this would be a sus-
tainable trend (Meslé & Vallin, 2017).

In Eastern Europe, particularly in Romania and Slovakia, the under-five
mortality rate is double that of Western European countries (UN/IGME,
2019). Hospitalization rates of children under 5 are also more numerous
(WHO/Europe, 2018), and the prevalence of developmental disabilities at
young ages also exceeds the proportions reported for the West. Exclusive
breastfeeding rates, early predictors of child health are low in infants up to
6 months, further, tooth decay and poor oral health in young children are
more frequent. The immunization rates for vaccine-preventable diseases are
also relatively low in the region (WHO/Europe, 2019).

Eastern European countries are not in the front line in terms of the prev-
alence of type 1 and type 2 diabetes. However, Hungary as an exception, be-
side the Balkan countries, has more adult diabetes cases than other countries
in the region (Khan et al., 2019). Further, it should be noted that the increase
in the incidence of childhood type 1 diabetes is highest in urban Poland and
Romania (Patterson et al., 2019).

These worrisome data calls for exploratory analysis. This is the rationale
behind our research, namely, to obtain information on the health literacy
of a specific population segment: mothers of children aged 10 years or be-
low, whose skills and competences as caregivers directly impact upon the
health of their children. The health literacy of ethnic Hungarian mothers in
Hungary, Romania and Slovakia is assessed specifically with regard to its
antecedents, mostly to its socioeconomic and demographic predictors and
to child health status. The central research question is which characteristics
predict sufficient health literacy, and implicitly, which ones imply the risk
for limited health literacy in mothers.

This paper has its theoretical roots in the concept of the European Health
Literacy Project, where health literacy encompasses access, understanding,
appraisal and application of health-related information in three domains:
health promotion, disease prevention and health care (Serensen et al., 2012).

Previous research conducted within this theoretical framework revealed
a social gradient in the health literacy of Europeans. Low status groups and
older people were overrepresented in the category with limited health lit-
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eracy (Serensen et al,, 2015). Further, regional differences were identified,
and most importantly, Eastern European countries had lower-than-average
results. Bulgaria (Sarensen et al., 2015), the Czech Republic (Kucera, Pelikan
& Steflova, 2016) and Poland (Duplaga, 2020) scored systematically lower on
the HLS-EU scales than did Western European countries.

Ethnic Hungarians in the Carpathian Basin are a culturally homogeneous
population who share the idea of national unity and identify themselves
with the Hungarian majority inside the borders of Hungary rather than their
fellow citizens from the ethnic majority in their countries like Romanians or
Slovaks (Veres, 2012). This identification and the perception of the pan-Hun-
garian ethnocultural nation justifies the choice made by the authors to study
this specific population.

Parental health literacy and child health outcomes. A literature
review

This section presents international research results on the relationship
between parental health literacy and child health outcomes, a crucial issue
for health research which underscores the importance of studying the health
competences of caregivers.

Parental health literacy is associated with important child health out-
comes, and health literacy mediates between parent and child health (De-
Walt & Hink, 2009). Thus, parental/caregiver health literacy concerning
the factors influencing child health outcomes is of first rank importance in
preventing disease and increasing health-related quality of life in children.
Inadequate health literacy of parents implies increased morbidity risk of un-
der-age children and frequent illness relapses (Howe & Winterhalter, 2013).

Disadvantages resulting from limited parental health literacy have been
revealed in several parts of the world with respect to a wide range of child
health outcomes. Children of low health literate parents generally have
worse health outcomes than children of parents displaying higher health
literacy levels. Caregivers with low health literacy were likely to have a child
without health insurance. They reported difficulties understanding over-the-
counter medication labels, however, they were not disadvantaged with re-
spect to nutrition label use (Yin et al., 2009). Children of parents with low
health literacy had worse health outcomes in Kansas, US (Scotten, 2015).
Controlled for social disparities, infants of mothers with adequate maternal
health literacy had appropriate growth status, thus parenting self-efficacy
was higher in health literate mothers starting from the first months of moth-
erhood (Lee, 2016).

The efficacy in the management of child-onset chronic diseases is largely
dependent upon parental health literacy (Borges et al., 2017). There is con-
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clusive evidence for the association between parental health literacy and
some childhood chronic diseases. Low health literacy of parents is associated
with high relapse rates among children with nephrotic syndrome and few
of them achieve complete remission (Borges et al., 2017). Limited parental
health literacy makes it hard to care for the child suffering from asthma,
as these parents worry more and perceive greater overall burden from the
child’s respiratory disease, even though their reported health care use does
not vary (Shone et al.,2009).

Parental health literacy impacts parents’ understanding of the child’s
diagnosis and treatment, so that caregivers with low health literacy rarely
utilize the pediatric emergency care departments in hospitals (Morrison et
al., 2013). Disparities in child health care are, however, not always associated
with parental health literacy (Yin, Forbis & Dreyer, 2007). In some special
settings, no disadvantage is revealed in the health care for children coming
from low health literate parents. In an inner-city ethnic minority population
in the United States, parental health literacy is not associated with inequal-
ities in the use of child health services (Sanders, Thompson & Wilkinson,
2007). A study in Virginia State reveals that obese children engage in a fam-
ily-based childhood obesity treatment program at similar rates to children
of parents with high literacy and they also benefit from the program in the
same proportion (Zoellner et al., 2017).

Child obesity, especially at young ages, is associated with the health lit-
eracy of parents. However, starting with adolescence, children’s own health
literacy is becoming more important in predicting obesity (Chari et al.,
2014). An Iranian study identified some associations between the total food
and nutrition literacy of children and sociodemographic variables including
caregivers’ education (Doustmohammadian et al., 2018). In India, children
of mothers with higher health literacy were found to be much more like-
ly to have a proper nutritional status, that is, much less likely to be either
stunted or underweight, than children of less health literate mothers (Johri
et al.,, 2016). Low parental health literacy is a risk factor for child sedentary
lifestyle and risky family behaviour associated with child injury (Cheng et
al., 2016).

Parental health literacy significantly influences glycemic control of chil-
dren with type 1 diabetes in a United States sample, so that poorly controlled
diabetes in children occurs with increased probability because parents with
limited health literacy fail to comprehend the diabetes education they were
provided (Hassan & Heptulla, 2010). They encounter hardships in adhering
to more complex diabetes regimes being increasingly used and recommend-
ed in the present (Janisse, Naar-King & Ellis, 2010). Further, parental health
literacy impacts upon the adequacy of medication administration for chil-
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dren. Limited health literacy is associated with making a dosing error (Yin
et al., 2010).

There is a significant positive association between parental health litera-
cy and children’s oral health status according to a number of studies. In Ma-
laysia, preschool children of highly health literate parents have better oral
health outcomes (Ismail et al., 2018). In Brazil, too, at an older age, school-
children’s oral health and preventive care is largely determined by socioeco-
nomic characteristics of the family (Paula, Ambrosano & Mialhe, 2015).

The literature is inconclusive with respect to the effect of the social gra-
dient in vaccination, more specifically, in vaccine compliance. According
to a meta-analysis of existing studies in the field, the relationship between
health literacy and vaccination is unclear (Lorini et al., 2018). Usually and
predominantly, low social status is a predictor for vaccine hesitancy and
incompliance (MacDonald et al., 2015). In traditional societies like Gambia,
mothers of poorly vaccinated children have larger families, themselves and
their husbands are less educated, have a poorer knowledge of diseases and
are rather superstitious of disease causation (Hanlon et al., 1988). In India,
too, the rate of vaccination is significantly better in children of parents with
more education and higher socioeconomic status (Ahmad et al., 2012).

However, recent studies account for a new trend. An Israeli study shows
that parents with high levels of health literacy are more at risk of not vac-
cinating their children (Aharon et al.,, 2017). A new qualitative Australian
study reveals that in specific communities, parents experience non-vacci-
nation of their children as a form of cultural capital, and it is a part of their
identity to question the need for vaccination and to refuse vaccines as a sign
of their distinction. This way, it is precisely the highly educated parents who
disseminate countering views to the one that vaccinations are socially bene-
ficial (Attwell, Meyer & Bond, 2018).

In Eastern Europe, to our best knowledge, it is the limited knowledge of
vaccination and the vaccination noncompliance of low status groups that
has led to decreasing vaccination rates of babies and children. As a result,
previously overcome communicable childhood diseases emerged newly, as
was the case with measles in Romania recently (INSP, 2019).

The antecedents of mothers’ health literacy: variable selection

This short section provides the rationale of the variable selection for the
analysis. Those socioeconomic and demographic antecedents are presented
which presumably determine the level of health literacy in ethnic Hungarian
mothers, based on previous European research carried out mostly with the
same instrument as our survey, the HLS-EU-16.
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Health literacy was impacted by socioeconomic features such as educa-
tion and income (Jordan & Hoebel 2015; Tiller et al., 2015; Garcia-Codina et
al., 2019; Almaleh et al., 2017) and labour market status (Duplaga, 2020). Par-
ents’ health literacy was also associated with educational level (Harrington
et al., 2015).

Research results were inconclusive as to the association between age and
health literacy. Most studies found a negative correlation between the two
(Jordan & Hoebel, 2015; Garcia-Codina et al., 2019), however, in a few cas-
es, health literacy of adults improved with age (Tiller et al., 2015; Van der
Heide et al., 2013; Duplaga, 2020). As far as the mothers’ health literacy was
concerned, results were contradictory, too. Some studies found no age effect
(Naghshineh, Golshiri & Sichani, 2017), but Carolan found that in the United
States, older mothers were better informed on child health issues (Carolan,
2007).

In some cases, family structure was found to be an antecedent of health
literacy, in the sense that single parents displayed lower health literacy lev-
els (Janisse, Naar-King & Ellis, 2010; Howe & Winterhalter, 2013; Kumar,
Kroon & Lalloo, 2014). Marital status was a significant predictor for health
literacy in the general population in Poland, too (Duplaga, 2020). Further,
the number of children showed a negative correlation with maternal health
literacy (Lee, 2016).

Studies reported on further types of social inequalities which our study
does not cover, due to its design: ethnic minority status was associated with
worse health literacy (Sanders, Thompson & Wilkinson, 2007), whereas gen-
der was either found to be non-significant, or a health literacy gap emerged,
albeit at the expense of men, as in Egypt (Almaleh et al., 2017) or at the ex-
pense of women as in an elderly East German population (Tiller et al., 2015).

Methods and sample characteristics

The survey was carried out in Hungary, Romania and Slovakia at the
end of 2019. The questionnaire inquired about the basic demographic and
socioeconomic features of mothers, it entailed items compiled by us on their
factual knowledge in several topics of child health, questions on the infor-
mation sources with respect to child health issues and on the health state of
children. Further, the standardized HLS-EU-16 scale measured health litera-
cy in the sense of the self-reported difficulties in accessing, understanding,
appraising and applying information in tasks concerning decision-making in
healthcare, disease prevention and health promotion, as understood by the
European Health Literacy Project (Serensen et al., 2012).

The questionnaire was completed online by members of mother group-
ings on social media sites, with permission of group moderators. Respon-
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dents in all three countries - mothers of at least one child aged 10 years or
less - were encouraged to complete the survey. Online, opt-in survey sample
designs inevitably entail a selection bias (Dutwin & Buskirk, 2017). In order
to minimize it and to render our results more generalizable, iterative propor-
tional fitting was used, that is, the sample was weighted on age, education
and geographic region.

We now have fully completed questionnaires from 675 mothers, with an
age range from 20 to 47 years, a mean of 34,7 years (SD: 5,81). Average fam-
ily structures are as follows: families consist of 3,8 persons (SD: 0,93), the
mean number of children is 1,70, similar to national trends (SD: 0,67). 95,6%
of mothers are married or partnered, and only 4,4% are singles. As far as
their place of residence is concerned, 40,2% live in rural areas, 15,3% in small
towns with less than 20000 inhabitants, 22,1% in medium size towns from
20000 to 100000 inhabitants, and 22,4% in towns or cities with more than
100000 inhabitants.

To measure socioeconomic status, the subjective social status was used
as a proxy, measured on a scale of 1 to 10, where 1 denotes the bottom and
10 the top of the social hierarchy. Respondents rated their social status with
a mean of 6,13 (SD: 1,28). Most mothers possess a university degree (65,8%),
the rest finished high school or vocational school (29,6% and 4,6%, respec-
tively). 59,6% of respondents are currently employed, 33,1% are on maternity
leave, 1,5% are students, 0,7% are unemployed and 5,1% are housewives. As
seen in this distribution, our sample displays a higher level of education than
the general population, a bias due to the online data collection.

Overall, about every eighth respondent (14% in our sample), cares for a
child with at least one chronic illness that requires regular medical visits.
This fact renders addressing the issue of parental health literacy even more
important.

The HLS-EU-16 measure was validated in several European countries and
provided proof of good psychometric properties. So was it in Spain (Nolasco
et al., 2018), in the Catalan population (Garcia-Codina et al., 2019), in Italy
(Lorini et al., 2017), in Iceland (Gustafsdottir et al., 2020), in France (Rou-
quette et al., 2018), in Belgium (Vandenbosch et al., 2016), in Hungary (Gécs,
Kun & Koltai, 2019), in Poland (Duplaga, 2020), on a sample of low health
literate Dutch population (Storms et al., 2017), in an Arabic population in
Sweden (Wangdahl et al., 2019) and in Somali women in Norway (Gele et
al., 2016).

In calculating the HLS-EU-16 scores, we proceeded following the recom-
mendations of the HLS-EU research group and according to the methodolo-
gy of some previous studies (Pelikan, R6thlin & Ganahl, 2014; Levin-Zamir
et al., 2016; Almaleh et al,, 2017; Lorini et al., 2017; Wangdahl et al., 2019;
Duplaga, 2020). Original 5-point Likert-type answers were dichotomized
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into two scores, “easy” (“fairly” or “very” easy = 1) and “difficult” (“fairly”
and “very” difficult = 0), whereas “don’t know/refusal” answers were treat-
ed as missing. The scale score was calculated as the non-weighted sum of
the sub scores on each item, with a final range between 0 and 16, higher
scores indicating better health literacy. Missing values were estimated with
a maximum likelihood algorithm for those persons who had at least 14 valid
answers. Respondents with more than two missing answers were excluded
from the analysis.

In our sample, the internal consistency of the items was adequate, the
scale was reliable (Cronbach’s alpha, a = 0,763). From the final scale scores,
two levels of health literacy were defined: limited (0-12 points, encompass-
ing insufficient and problematic categories) and sufficient (13-16 points). Al-
though this methodological decision might seem arbitrary, it was used in
previous studies (Levin-Zamir et al., 2016; Duplaga, 2020), and it is justified
by our intention to identify at-risk-groups on the one hand, and to measure
the probability of belonging to the group with limited health literacy, on the
other.

Descriptive statistics are performed in selected topics of maternal health
literacy, where factual knowledge of mothers on child health issues is as-
sessed. The main knowledge gaps of mothers are revealed. Then, the aggre-
gated answers resulting in the HLS-EU-16 health literacy scale are presented.

Thereafter, following categorisation into limited and sufficient health lit-
eracy groups, a binary logistic regression model is fitted for the two out-
comes. With this, our aim is to predict the probability of socioeconomic and
demographic categories to fall into the category of sufficient health literacy,
controlled for other effects. Alleged antecedents of health literacy are select-
ed based on the review of literature and on the results of previous empirical
studies, as presented in the section The antecedents of mothers’ health liter-
acy: variable selection.

Our objective was to obtain a general picture of Hungarian mothers’ health
literacy and competences, as well as on their factual knowledge of child health
issues. Our primary interest was to assess the predictors of sufficient health lit-
eracy. We were also curious to address the health literacy of caregivers of chil-
dren with chronic illness. It is the learning from several international studies
that low parental health literacy is associated with bad child health outcomes,
although cross-sectional research designs do not allow for inference on the ex-
act nature of the causal relationship. However, out of technical considerations,
in our explanatory analysis we do include child illness among the antecedents,
as our research focused on and inquired about the predictors and not about the
consequences of health literacy. At the same time, it should be noted that an
eventual causality between mothers’ health literacy and child health outcome
could be justly demonstrated with longitudinal studies only.
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The predictors introduced in the regression model are: age, partnership
status, the number of children, caring or not for at least one child with
chronic illness, the place of residence, educational attainment, socioeconom-
ic status and labour market status.

Results

The aggregated answers to the 16 items resulted in a scale score for health
literacy for each respondent. In the total sample, the mean score of the health
literacy scale is 11,89, with a standard deviation of 3,04, an empirical mini-
mum of 4 and a maximum of 16 points.

Following categorization of the scale scores as suggested by the litera-
ture, the rate of limited health literacy is as high as 54,6%, whilst 45,4% of
respondents display sufficient health literacy:.

It is important to note that either on the score scale or after categori-
zation, there are no significant differences in the level of health literacy of
Hungarian mothers across countries. Although child health indicators are
different in these countries, infant mortality being much higher in Romania
and Slovakia than in Hungary, the health literacy of ethnic Hungarian moth-
ers is similar in all three countries.

The boxplots in Figures 1 and 2 sum up the basic distributions of the
HLS-EU-16 scale scores across the most important demographic and socio-
economic characteristics. The median, the minimum and maximum values,
the upper and lower quartile are displayed.

Figure 1 - HLS-EU-16 scores across demographic characteristics, N=675
Basic distribution of the HLS-EU-16 scores across demographic characteristics
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First, regarding demographic characteristics (Figure 1), the lower health
literacy scores are obvious in the case of the following groups: singles, care-
givers of child(ren) with chronic illness, residents of small towns of below
20000 inhabitants, mothers of only one child, younger mothers. Larger health
literacy score dispersions are typical for singles, caregivers of no child with
chronic illness, mothers of three or more children, as well as for the young-
est mothers.

Figure 2 - HLS-EU-16 scores across socioeconomic characteristics, N=675
Basic distribution of the HLS-EU-16 scores across socioeconomic characteristics
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As far as socioeconomic features are concerned, the following groups
display lower health literacy scores: respondents with lowest SES, students
and unemployed, and mothers with low educational attainment. At the same
time, respondents with lowest SES, students, and respondents with the low-
est educational attaintment (see Figure 2).

Knowing the main disparities across demographic and socioeconomic
categories as revealed by descriptive statistics, the question is raised which
variables predict sufficient health literacy. Our aim is to identify the proba-
bility of different categories of mothers to have sufficient health literacy, and
through this, to denote those groups that are at risk of limited literacy.

In the logistic regression analysis below, the dependent variable is limited
(0) and sufficient (1) health literacy.

Alleged predictors are demographic and socioeconomic features, as well
as the presence/absence of a child with chronic illness in the family. The
antecedent variables and their measurement levels as used in the model are:

Age: continuous

Partnership status: categorical: 0 = single (reference), 1 = has a partner

Number of children: continuous (1: reference)

Caring for a child with chronic illness or not: 0 = has no child with chron-
ic illness, 1 = has at least one child with chronic illness
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Place of residence: categorical: 1 = rural (reference), 2 = town with <20000
inhabitants, 3 = town with 20000-100000 inhabitants, 4 = town, >100000 in-
habitants

Educational attainment: categorical: 1 = vocational school (reference), 2 =
high school, 3 = university

SES, subjective socioeconomic status: continuous, measured on a scale
of 1 to 10

Labour market status: categorical: 1 = employee (reference), 2 = on ma-
ternity leave, 3 = housewife, 4 = unemployed, 5 = student.

Table 1 - The determinants of mothers’ health literacy. Logistic regression, N = 675

-2 Log likelihood: 174,912
Chi-square: 45,311, df: 11, p: 0,000

Explanatory variables Nagelkerke R Square: 0,340

B P Exp(B)
Age (cont.) 0,097 0,043 1,259
Partnership status
Reference: single
Partnered 1,606 0,004 2,232
Number of children (cont.) 0,546 0,078 1,726
Caregiver for child with chronic illness
Reference: no
Has at least one child with chronic illness -,575 0,030 0,563
S o103
< 20000 inhabitants 0,072 0,911 1,075
20000 - 100000 inhabitants 1,429 0,017 2,174
> 100000 inhabitants 0,760 0,117 2,137
Educational attainment (reference: vocational) 0,002
High school 0,415 0,712 1,240
University 0,983 0,000 1,433
SES (cont.) 1,125 0,031 1,321
(eerence oy 470
On maternity leave 0,255 0,556 1,290
Housewife 0,554 0,618 0,740
Unemployed 0,283 0,714 1,251
Student 0,478 0,874 0,899
Constant -5,145 0,037 0,006

Source: own calculations, 2020
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All in all, as the p value of the Chi-square test reveals, the predictors are
jointly significant. The model explains 34% (Nagelkerke R?) of the variance
in health literacy and correctly classified 62,3% of cases. The statistics of the
Wald test show statistical significance (p<0,05) for the following predictors:
age, educational attainment, socioeconomic status, partnership status and
being the caregiver for a child with chronic illness. Further, although the
place of residence is, on the whole, non-significant, it is significant for one
dummy. The rest of variables: the place of residence, labour market status
and the number of children did not significantly contribute to the model.

The logistic regression model measures the odds for sufficient health
literacy controlled for other effects. Beta (Exp(B)) values greater than one
indicate that, compared to the reference categories, the probability of suffi-
cient health literacy increases, whereas values less than one suggest that this
probability decreases.

The probability of sufficient health literacy increases by 1,259 (Exp(B))
for every year increase in the age of mothers. Partnered mothers are more
than twice as likely (Exp(B)=2,232) to exhibit sufficient health literacy than
single mothers. Being the caregiver for at least one child with chronic illness
is associated with a reduction in the likelihood of reporting sufficient health
literacy (Exp(B)=0,563). Respondents from middle size towns exhibit twice
as high probability (Exp(B)=2,174) of having sufficient health literacy com-
pared to respondents from rural places. The odds of belonging to the group
with sufficient health literacy is 1,433 (Exp(B) value) times greater for highly
educated mothers as opposed to those who had only achieved vocational
education. Increasing socioeconomic status is associated with an increased
likelihood of having sufficient health literacy (Exp(B)=1,321).

The number of children and the labour market status are non-significant
with respect to mothers’ health literacy.

Discussion

This analysis approached mothers’ health literacy in two ways.

First, descriptive results reveal the self-reported factual knowledge defi-
ciencies of mothers. The high rates of lack of information on vaccines sheds
some light on the nature of vaccine incompliance in the region, where, un-
like some developed countries, this phenomenon is not, or not yet, associat-
ed with high social status. In Hungary, Romania and Slovakia, lack of immu-
nization for vaccine-preventable diseases rather still reflects the “classical”
information disproportionality typical for low social status groups (Hanlon
et al., 1988; Ahmad, Zahid & Jan, 2012; MacDonald et al., 2015).

The self-reported lack of information on disease treatment is particularly
alarming in the context of the disease control of childhood-onset chronic dis-
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eases, since children of parents with limited health literacy are at increased
risk of relapse or of poor disease control (Hassan & Heptulla, 2010; Janisse,
Naar-King & Ellis, 2010; Yin et al., 2010; Howe & Winterhalter, 2013; Johri et
al., 2016; Cheng et al., 2016; Borges et al., 2017).

Our second approach to health literacy departed from the integrative the-
oretical concept of the European Health Literacy Project, which posits the
processes of accessing, understanding, appraising and applying health-re-
lated information within the domains of healthcare, disease prevention and
health promotion (Serensen et al., 2012). On this theoretical basis, our re-
search measured health literacy with the short version of the HLS-EU ques-
tionnaire.

This standardized method allows for some comparison. In the ethnic Hun-
garian mothers of Eastern Europe the proportion of limited health literacy is
much higher than in representative samples in Germany (Jordan & Hoebel,
2015), Catalonia (Garcia-Codina et al., 2019) and Poland (Duplaga, 2020), but
it is lower than in general practitioners’ patients convenience sample in the
surroundings of Florence, Italy (Lorini et al., 2019).

Within the group of Hungarian mothers, between respondents with a
similar demographic and socioeconomic profile, age in itself can make a dif-
ference. Logistic regression fitted for the two outcomes of the HLS-EU-16
scale reinforced the positive impact of age on health literacy. In international
research, most studies found that health literacy decreased with age (Jor-
dan & Hoebel, 2015; Garcia-Codina et al., 2019). However, in Poland, limited
HL occurred less frequently among the respondents aged 50-59 years than
among those aged 18-29 (Duplaga, 2020). In the Netherlands and in the for-
mer East Germany, health literacy improved with age (Tiller et al., 2015;
Van der Heide et al., 2013). One reason for the positive correlation between
age and maternal health literacy was that older mothers tended to overcon-
sume health information (Carolan, 2007). Our results show that the older a
mother is, the more likely it is for her to have sufficient health literacy. The
difference (Exp(B)=1,259) might seem negligible for a one-year age increase,
but if aggregated, it leads to a considerable advantage of older mothers. For
instance, a five-year age increase leads to the doubling, a ten-year increase
to even more than the tripling of the probability of sufficient health literacy.

The chance of partnered mothers having sufficient health literacy is more
than double that of single mothers. Put another way, the risk of single moth-
ers to have limited health literacy is double compared to partnered ones.
This handicap of single mothers, although not accentuated by health liter-
acy literature, was revealed for single adults in Poland, too, where marital
status was a significant antecedent of sufficient health literacy (Duplaga,
2020). Also in specific settings, single parents displayed lower health literacy
in child oral health (Kumar, Kroon & Lalloo, 2014) and diabetes control (Ja-
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nisse, Naar-King & Ellis, 2010), and children of single parents encountered
more illness relapses than did children raised by both parents (Howe & Win-
terhalter, 2013). In ethnic Hungarian mothers in Eastern Europe, too, being a
single mother is associated with a significant risk of limited health literacy.
To date, this study is the first to assess a health literacy shortfall for single
mothers in the Eastern European region, and identifying its reasons calls for
further exploratory analysis. However, the disadvantages of single parents
have been pointed out with respect to several other aspects, starting from
deprivation, marginalization and poverty until work-life-imbalance, emo-
tional problems and lower quality of life (Gotea & Busuioc, 2006; Sanduleasa
et al., 2011; Czibere & Racz, 2014).

It is most important to study parental health literacy with respect to child
health outcomes. Hungarian mothers who care for at least one child with
chronic illness are much less likely to have sufficient health literacy than
mothers of healthy children. Although the nature of this association needs
further reasoning and could best be identified with longitudinal analysis,
this finding is crucial to our research and has far-reaching policy implica-
tions, as limited parental health literacy is harmful to child health (Hassan
& Heptulla, 2010; Janisse, Naar-King & Ellis, 2010; Yin et al., 2010; Howe &
Winterhalter, 2013; Johri et al., 2016; Cheng et al., 2016; Borges et al., 2017).

The mothers’ place of residence, though included in most analyses, was
a significant predictor of health literacy only in a setting outside of Europe,
in Ghana (Amoah, 2018). In European settings, to our knowledge, when
controlled for other variables, the place of residence did not increase the
power of explanatory models, it did not add any plus to the knowledge on
health literacy determinants. However, in our sample, respondents living in
middle-size towns with 20000 to 100000 inhabitants display a significantly
higher probability for sufficient health literacy than village-dwellers with a
similar demographic and socioeconomic profile. This novel finding calls for
further explanation.

As to the well-established knowledge of the social gradient in health lit-
eracy, in this population the odds for sufficient health literacy do not in-
crease uniformly for all educational attainments. The increase in education
is beneficial for health literacy only at the top of the social structure, i.e. for
mothers with a university degree compared to those who completed voca-
tional education.

Socioeconomic situation measured with the subjective social status is also
a significant predictor of health literacy (Exp(B)=1,321). Considering two
mothers on the two extreme poles of social status, the odds of the wealthiest
having sufficient health literacy is threefold compared to the poorest ones. In
other words, the risk of having limited health literacy is three times as high
for the least affluent mothers than for the most affluent ones. These findings
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are in line with the results of other studies carried out with the same meth-
odology (Jordan & Hoebel, 2015; Tiller et al., 2015; Garcia-Codina et al., 2019;
Almaleh et al., 2017). From socioeconomic variables, only labour market sta-
tus did not prove to be a significant antecedent of health literacy, unlike
in a recent Polish study, where employees and the self-employed displayed
better health literacy than students and pupils (Duplaga, 2020).

Conclusions

The central aim of this study was to identify the socioeconomic and demo-
graphic predictors of sufficient health literacy and to assess the magnitude
of their impact in the population of ethnic Hungarian mothers in Hungary,
Romania and Slovakia. This was achieved through the logistic regression
model which measured the odds ratios of predictor categories one by one,
keeping constant all other independent variables.

The results partly reinforce the findings of previous European studies
with respect to the antecedents of health literacy. There are huge differences
between mothers with low and high education and socioeconomic status. In
this way, disparities in health literacy largely reflect social inequalities. How-
ever, there are some unexpected results worthy of further consideration, and
that we consider to be key findings of this analysis. The rationale of the ex-
planatory analysis was precisely to identify at-risk categories of Hungarian
mothers, among which younger and single mothers displaying low probabil-
ities for sufficient health literacy are in the front line. Further, mothers who
are caregivers of children with chronic illness have lower health literacy
than those with healthy children, an issue that can have detrimental effects
on child health and quality of life.

The hardships of young mothers, single mothers and mothers of chron-
ically ill children should be treated as priority problems of parental health
literacy.

Limitations

There are a number of limitations of this study. First, the potential for
generalization of results is limited due to the online sampling technique.
A lower level of health literacy might have been observed in the case of a
more heterogeneous group of respondents, including those that are hard to
reach with an online questionnaire. This deficit is, however, at least in part
overcome by the weighting applied to the online, opt-in sample. Second,
the problem of ethnic diversity could not be addressed in the context of this
research, although it is a crucial issue in the region. Our study was carried
out among Hungarian mothers in Hungary, Slovakia and Romania, where
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in the latter two countries, Hungarians are in the ethnic minority. Research
results are missing from the populations of ethnic Slovak and Romanian
mothers. Third, the cut-off points for the limited and sufficient health litera-
cy, although commonly used, might be somewhat arbitrary. In this respect,
treating and analysing health literacy as a continuous variable could also be
considered in the future. Fourth, it is a limitation of the study that our re-
search design and sample size did not allow for differentiation among child
chronic diseases. In spite of these limitations, the results of this study pro-
vide important new insights into the nature of social inequalities in health
literacy and are intended to fill a long-standing shortfall in health research
in the Eastern European region.
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Appendix: Items and response options for the HLS-EU-16
health literacy scale

On a scale from very easy to very difficult, how easy would you say it is

Answer options: very easy (1), easy (2), difficult (3), very difficult (4),
don’t know/no answer (5)

Find information on treatment of illnesses that concern you

Find out where to get professional help when you are ill

Understand what your doctor tells you

Understand your doctor or pharmacist’s instructions on how to take a
prescribed medicine

Judge when you may need to get a second opinion from another doctor

Use information the doctor gives you to make decisions about your ill-
ness

Follow instructions from your doctor or pharmacist

Find information on how to manage mental health problems like stress
and depression

Understand health warnings about behaviour such as smoking, low phys-
ical activity and drinking too much

Understand why you need health screenings

Judge if the information on health risks in the media is reliable

Decide how you can protect yourself from illness based on information
in the media

Find out about activities that are good for your mental well-being

Understand advice on health from family members or friends

Understand information in the media on how to become healthier

Judge which everyday behaviour is related to your health
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