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Background: Hypertension disproportionately affects ethnic minority groups. Although health literacy may play
role in these ethnic inequalities, little is known about the extent to which health literacy affects hypertension
prevalence, awareness, treatment and control in different ethnic groups. Therefore, we assessed these associ-
ations in a multi-ethnic population. Methods: Baseline data from the HELIUS study were used including partici-
pants of Dutch (n¼ 1948), South-Asian Surinamese (n¼ 2054) and African Surinamese (n¼ 1932) origin aged 18–
70 years, who lived in Amsterdam, the Netherlands, were fluent in Dutch and underwent health literacy assess-
ment through the Rapid Estimate of Adult Literacy in Medicine–Dutch (REALM-D). The REALM-D was categorized
either as low (<60 sumscore) or adequate (�60 sumscore) health literacy. Participants completed questionnaires
and underwent physical examination. Results: After adjusting for confounding variables, Dutch [odds ratio (OR)
2.02; 95% confidence interval (CI), 1.11–3.64] and African Surinamese (OR 1.36; 1.03–1.79) with low health literacy
were more likely than those with adequate health literacy to have hypertension, whereas in South-Asian
Surinamese this association was not significant. No significant associations were found between health literacy
and hypertension awareness, treatment and control in any of the ethnic groups. Conclusion: Findings indicate
that health literacy is associated with hypertension prevalence in selected ethnic groups, but not with hyperten-
sion awareness, treatment and control. Targeting health literacy might be an entry point for tackling ethnic
inequalities in hypertension prevalence. To substantially reduce these inequalities, further research is needed
to explore other factors and pathways through which health literacy may impact hypertension outcomes in
different ethnic groups.
. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .

Introduction

Hypertension is an important global health challenge due to its
high prevalence and concomitant risks for cardiovascular com-

plications, including stroke, myocardial infarction and heart failure.1

Current estimates suggest that in 2010, the global prevalence of
hypertension exceeded 1.3 billion, a number projected to rise to
1.56 billion by 2025.1,2 Hypertension was estimated to have contrib-
uted to 9.4 million of the total 17.5 million cardiovascular deaths,
which accounted for a third of all global deaths in 2010.1,3

Globally, large and increasing disparities in hypertension preva-
lence, awareness, treatment and control are found, in which low and

low-middle income countries are at a disadvantage.2 Although im-
provement in hypertension prevalence and management is under-
way in high-income countries,2 recent studies suggest that ethnic
minority groups are lagging behind. For instance in Europe, ethnic
minority groups were found to have a disproportionately higher
prevalence of hypertension, compared with the European host
populations.4,5 Despite higher levels of hypertension awareness
and treatment, hypertension control remains low among ethnic mi-
nority groups.6

Several explanatory factors for the ethnic inequalities in hyper-
tension have been proposed, such as culture, socio-economic status,
psychosocial factors and gene–environment interactions.7,8 Another
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potential factor that may explain these ethnic inequalities is health
literacy, since many ethnic minority groups have low levels of health
literacy.9,10 Health literacy pertains to the ability to access, under-
stand, appraise and apply information in order to make informed
health decisions.11

A growing body of evidence indicates that health literacy may be
associated with blood pressure among hospitalized patients or pa-
tients with hypertension.12,13 In low-income African-American dia-
betes patients, health literacy has been suggested as a stronger
predictor of chronic disease outcomes than socio-economic status
and age.14 Although ethnic minority groups with low health literacy
have higher risks for cardiovascular disease outcomes,15 we still
know little about the extent to which health literacy may affect
hypertension outcomes in different ethnic groups in Europe.
Therefore, we studied the associations between health literacy and
hypertension prevalence, awareness, treatment and control among a
multi-ethnic population in Amsterdam, the Netherlands.

Methods

Baseline data of the Healthy Life In an Urban Setting (HELIUS)
study were used. The HELIUS study is a large-scale prospective co-
hort study on health and healthcare utilization among a multi-eth-
nic population in Amsterdam, the Netherlands. The aims and design
of HELIUS study have been published.7,16 In brief, at baseline
(January 2011 until November 2015), HELIUS included participants
of Dutch, Surinamese, Turkish, Moroccan and Ghanaian origin be-
tween 18 and 70 years of age, who live in Amsterdam, the
Netherlands. They were randomly sampled via the municipality
register, stratified for ethnicity. Of the 90 019 subjects contacted,
approximately 55% responded either by card or after a home visit by
an ethnically matched interviewer. Of those, 24 789 agreed to par-
ticipate and for 22 165 participants, both questionnaires and phys-
ical examination were available for data analysis.16

Study population

Among all ethnic groups included in the HELIUS study, we only
included participants of Dutch (n¼ 4564), South-Asian Surinamese
(n¼ 3043) and African Surinamese (n¼ 4151) origin. These ethnic
groups are proficient in the Dutch language, as Dutch is the sole
official language of Suriname, being the language of education, gov-
ernment, business and media. This Dutch proficiency is essential to
prevent bias, as the REALM-D test is highly dependent on a partici-
pant’s ability to read Dutch. Due to logistical reasons, the REALM-D
test was only measured during the baseline period from January
2011 until March 2014. Until that time, 1948 Dutch, 2054 South-
Asian Surinamese and 1932 African Surinamese origin participants
were included and performed the REALM-D test, and were therefore
included in the present study.

Measurements

Ethnicity was defined based on the participant’s country of origin as
well as that of his/her parents.7,16 A participant is of Surinamese
origin if either he/she was born in Suriname and at least one of
the parents was born in Suriname (first generation), or if he/she
was born in the Netherlands, but both parents were born in
Suriname (second generation). For the Dutch sample, we invited
people who were born in the Netherlands, and whose parents
were born in the Netherlands. After data collection, participants of
Surinamese ethnic origin were further classified according to self-
reported ethnic origin: South-Asian Surinamese, African-
Surinamese, Javanese Surinamese or other/unknown Surinamese.
Of the Surinamese ethnic groups in the Netherlands, about 80%
are either African or South-Asian origin, who are considered two
main distinct ethnic groups in Surinam.16 Educational level was
determined according to the highest qualification obtained in the

Netherlands or in the country of origin. Educational level was strati-
fied into four groups: (i) no schooling or elementary schooling, (ii)
lower vocational/lower secondary schooling, (iii) intermediate voca-
tional/higher secondary schooling and (iv) higher vocational school-
ing/university.

Hypertension prevalence, awareness, treatment and
control

Blood pressure (BP) was measured by using a validated automated
digital sphygmomanometer (Microlife WatchBP Home). BP was
measured on the left arm in a seated position after the respondent
had been seated for at least 5 min. All physical and BP measure-
ments were conducted twice and the means of the two readings were
used for analyses. The participants were asked to bring all their
prescribed medications to the research location, which were catego-
rized using the Anatomical Therapeutic Chemical (ATC) classifica-
tion system. BP-lowering medication included centrally acting anti-
hypertensives (ATC code C02), diuretics (ATC code C03), beta-
blockers (ATC code C07), calcium channel blockers (ATC code
C08) and agents acting on renin-angiotensin-aldosterone system
(ATC code C09). Hypertension prevalence was defined as the pro-
portion of individuals with hypertension [i.e. values �140 mmHg
systolic blood pressure (SBP) and/or �90 mmHg diastolic blood
pressure (DBP)], or being on BP lowering medication.

Hypertension awareness was defined as the proportion of hyper-
tensive individuals who were aware and self-reported any prior for-
mal diagnosis of hypertension. Hypertension treatment pertained to
the proportion of hypertensive individuals who were receiving pre-
scribed BP lowering medication. Hypertension control referred to
the proportion of hypertensive individuals on BP lowering medica-
tion with systolic BP < 140 mmHg and diastolic BP < 90 mmHg.

Health literacy

To assess and provide an indication of health literacy, we used the
Rapid Estimate of Adult Literacy which was previously translated to
Dutch (REALM-D).17 Research assistants were trained using stand-
ard operating procedures for pronunciation of the instrument’s
medical terms and instructed in detail how to assess accents and
pronunciation. These trained research assistants asked participants
to read aloud 66 medical terms in Dutch that were arranged in order
of increasing difficulty. For each term, the participants received a
score of 1 if they pronounced it correctly. This resulted in a total
sumscore ranging from 0 to 66. We dichotomized this variable to be
able to estimate the number of people with health literacy and to
study the association between low health literacy and hypertension
outcomes. Following the REALM criteria, sumscores were divided
following standard cut-offs that are based on grade-level estimates in
the United States: below 60 were considered low health literacy,
while sumscores �60 indicated adequate health literacy.18

Data analysis

Statistical analyses were conducted with IBM SPSS Statistics 25
(IBM Corporation). Descriptive statistical analyses were carried
out on characteristics of the participants, expressed as percentages
or means with corresponding 95% confidence intervals (CI) calcu-
lated through bootstrapping. Logistic regression analyses were per-
formed to assess the associations between health literacy and
hypertension prevalence, awareness, treatment and control in the
three ethnic groups. Estimates were adjusted for confounders (age,
sex and educational level).19 Based on an interaction analysis, a
significant interaction was found between health literacy and ethni-
city for hypertension prevalence, after adjusting for age, sex and
educational level. Therefore, all analyses were stratified by ethnicity.
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Ethical issues

The study protocols were approved by the AMC Ethical Review
Board, and all the participants provided written informed consent.

Results

Characteristics of study participants

Table 1 summarizes the characteristics of the participants who
underwent REALM-D test stratified by ethnic group. The three eth-
nic groups were of similar age and had a similar percentage of
women. Both Surinamese origin groups had lower educational levels
and had higher mean systolic and diastolic BP levels than Dutch.
This pattern is consistent with results in the total HELIUS popula-
tion.16 The prevalence of low health literacy was higher among the
Surinamese groups than their Dutch counterparts.

Health literacy and hypertension prevalence, aware-
ness, treatment and control

In all ethnic groups, the prevalence of hypertension was higher
among those with low health literacy than those with adequate
health literacy (figure 1, crude models). However, after adjusting
for age and sex, this difference persisted only among Dutch and
African Surinamese, but not among South-Asian Surinamese
(table 2, hypertension model 1). These results remained significant
for Dutch and African Surinamese after further adjustment for edu-
cational level (table 2, hypertension model 2).

Although not statistically significant, there was a pattern for lower
hypertension awareness amongst those with low health literacy com-
pared with those with adequate health literacy in all ethnic groups
after adjustment for age and sex (table 2, awareness model 1).
However, after further adjustment for educational level, people
with low and adequate health literacy did not differ in their aware-
ness of hypertension in all ethnic groups (table 2, awareness model

Table 1 Characteristics of participants by ethnicity

Dutch South-Asian Surinamese African Surinamese

(n 5 1948) (n 5 2054) (n 5 1932)

Age (years) 46.5 (45.9–47.1) 45.7 (45.2–46.3) 47.2 (46.7–47.8)

Sex, woman (%) 54.8 (52.5–56.7) 55.7 (53.4–57.9) 64.2 (62.2–66.5)

Educational level (%)

No or elementary schooling 2.9 (2.2–3.7) 13.8 (12.3–15.3) 5.4 (4.4–6.4)

Lower vocational/lower secondary schooling 15.2 (13.6–16.8) 34.9 (32.7–36.9) 34.7 (32.6–36.9)

Intermediate vocational/higher secondary 22.6 (20.9–24.6) 29.6 (27.6–31.6) 36.0 (33.9–38.2)

Higher vocational schooling/university 58.9 (56.8–61.3) 21.8 (20.0–23.6) 23.9 (22.0–25.9)

Systolic BP (mmHg) 126.1 (125.4–125.2) 129.1 (128.3–129.9) 132.5 (131.7–133.3)

Diastolic BP (mmHg) 77.0 (76.6–77.4) 80.1 (79.6–80.5) 81.8 (81.3–82.3)

Low health literacy (%) 4 (2.9–4.6) 24 (22.5–26.2) 17 (15.3–18.7)

Values are means or % with corresponding 95% CI.
BP, blood pressure.

Figure 1 The crude proportions of hypertension prevalence, awareness, treatment and control in participants with low and adequate health
literacy by ethnic group. The error bars indicate the 95% CI

518 European Journal of Public Health



2). No clear pattern was found in the association of health literacy
with hypertension treatment and with hypertension control (table 2,
treatment and control).

Discussion

Our current findings indicate an association between health literacy
and hypertension prevalence in Dutch and African Surinamese resi-
dent in the Netherlands, independent of age, sex and educational
level. In South-Asian Surinamese, we did not find this association to
be significant. Health literacy was not associated with hypertension
awareness, treatment and control in any of the ethnic groups.

Associations between health literacy and
hypertension

Our findings suggest that the association between health literacy and
hypertension differs between ethnic groups. These findings are in
line with findings on health literacy and diabetes, which reported
associations between health literacy and diabetes in some ethnic
groups but not in others. Sentell et al.’s population-based survey
in a multi-ethnic sample in Hawaii found significant associations
between health literacy and diabetes among native Hawaiians and
Japanese, but not among European, Filipino and other Pacific
Islanders/Asian Americans.20 The reasons for the ethnic variations
in the association between health literacy and hypertension preva-
lence are complex and not well understood.

Potentially, differences in cultural factors and differences in access
to health information may contribute to the observed differences.
While the association between health literacy and hypertension
prevalence was strongest in the Dutch, followed by African
Surinamese and lacking in South-Asian Surinamese, the prevalence
of low health literacy rate was highest in South-Asian Surinamese
followed by African Surinamese and lowest in Dutch. It is possible
that the low health literacy groups within the Dutch and African
Surinamese differ uniquely from those of the South-Asian
Surinamese, which may contribute to the observed differential as-
sociations between the ethnic groups. Among the Dutch, those with
low health literacy may experience weak social cohesion and

segregation from those with high health literacy due to the individu-
alistic culture in the Netherlands.21 It may also be because the Dutch
visit their general practitioners less often than their ethnic minority
counterparts.22 Among the Dutch with low health literacy, reduced
access to primary healthcare providers may result in poor knowledge
about preventive services and a higher predisposition to hyperten-
sion.23,24 Higher frequency of doctor visits among other ethnic
groups, irrespective of health literacy status, may have a protective
effect.

Alternatively, the lack of association between health literacy and
hypertension in South-Asian Surinamese might be due to strong
social cohesion based on ethnic identity or religion.25 This strong
social cohesion may act as a buffer for those with low health literacy
to reduce their chance of developing hypertension as they can obtain
assistance from peers in accessing and understanding health infor-
mation.26 Another potential reason may be that South-Asian
Surinamese with adequate health literacy might still encounter bar-
riers (e.g. cultural or linguistic barriers) in improving their cardio-
vascular health,27,28 which may prevent them from accessing
preventive services.29

Health literacy is a relatively new concept and there is an ongoing
debate about whether health literacy parallels formal educational
level.19,30 In our current findings, the identified association between
health literacy and hypertension prevalence remained significant in
some ethnic groups, even after adjusting for educational level. These
findings suggest that health literacy is not merely equivalent to for-
mal education and is associated with hypertension independent of
educational level.

In all ethnic groups, we did not find any associations between
health literacy and hypertension awareness, treatment and control.
These findings are consistent with other studies, which found no
significant associations between health literacy and disease manage-
ment outcomes such as diabetes.31,32 Al Sayah et al.’s systematic
literature review on the relationships between health literacy and
health outcomes in people with diabetes, for example, found no
convincing evidence for associations between health literacy and
processes or outcomes of diabetes-related care. Factors that might
have contributed to awareness, treatment and control being similar
in all ethnic groups include the universal healthcare coverage in the

Table 2 Associations between low health literacy and hypertension prevalence, awareness, treatment and control

Dutch South-Asian Surinamese African Surinamese

Hypertensiona n/N ¼ 512/1948 n/N ¼ 790/2051 n/N ¼ 891/1932

Model 1 2.90 (1.65, 5.09) 1.22 (0.97, 1.55) 1.46 (1.12, 1.91)

Model 2 2.02 (1.11, 3.64) 1.16 (0.90, 1.51) 1.36 (1.03, 1.79)

Awareness in hypertensivesb n/N ¼ 265/512 n/N ¼ 456/790 n/N ¼ 537/891

Model 1 0.80 (0.39, 1.62) 0.73 (0.53, 1.08) 0.71 (0.50, 1.00)

Model 2 0.85 (0.40, 1.84) 0.75 (0.53, 1.05) 0.73 (0.51, 1.05)

Treatment in hypertensivesc n/N ¼ 265/512 n/N ¼ 452/790 n/N ¼ 486/891

Model 1 1.46 (0.69, 3.06) 1.03 (0.75, 1.43) 0.76 (0.54, 1.08)

Model 2 1.19 (0.53, 2.65) 0.96 (0.68, 1.37) 0.72 (0.50, 1.04)

Control in treated hypertensivesd n/N ¼ 126/221 n/N ¼ 200/452 n/N ¼ 204/486

Model 1 1.49 (0.71, 3.02) 0.80 (0.57, 1.13) 1.03 (0.76, 1.61)

Model 2 1.09 (0.49, 2.45) 0.78 (0.54, 1.12) 1.07 (0.72, 1.58)

Values are odds ratios (ORs) with the corresponding 95% CI.
The reference category is adequate health literacy.
Model 1 is adjusted for age and sex. Model 2 is adjusted for age, sex and educational level.
Missing cases: hypertension: Dutch¼4; South-Asian Surinamese¼3; African Surinamese¼3; hypertension awareness: Dutch¼1; South-
Asian Surinamese¼8; African Surinamese¼7.
aHypertension prevalence was the proportion of individuals with hypertension (i.e. values �140 mmHg SBP and/or �90 mmHg DBP), or
being on BP lowering medication.
bHypertension awareness was the proportion of hypertensive individuals who were aware and self-reported any prior formal diagnosis of
hypertension.
cHypertension treatment was the proportion of hypertensive individuals who were receiving prescribed BP lowering medication.
dHypertension control was the proportion of hypertensive individuals on BP lowering medication with systolic BP<140 mmHg and diastolic
BP<90 mmHg.
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Netherlands as well as the continuous priority toward addressing
health inequality over the years in the Netherlands. This message
seems to be getting through the clinicians as observed on the equal
access to hypertension medication regardless of the level of health
literacy.30

A limitation of this study is the use of the cross-sectional data,
which makes causation difficult to determine. Patients diagnosed
with hypertension, and thus aware of their condition, could have
increased their health literacy due to more frequent contact with the
healthcare system, which may have attenuated our results. Another
limitation is that BP levels were measured twice at a single visit,
which might have overestimated BP levels due to the ‘white coat
effect’. However, this limitation applies to all ethnic groups and
previous study found no significant differences in ‘white coat effect’
across groups with different ethnic backgrounds.33,34 The response
rates in our study were relatively low and varied between the ethnic
groups, which may bias our study findings. Nonetheless, the distri-
bution of the male and female study population appeared to be
largely representative of the original sample; and the non-response
analyses showed that socio-economic differences between partici-
pants and non-participants were small.16

Finally, the REALM-D, which was the health literacy measure
used in this study, did not measure health literacy to its fullest ex-
tent. The REALM-D merely measures reading and pronunciation
skills, whereas accessing, understanding, appraising and applying
health information need more than just reading skills.11 In addition,
the REALM-D has not yet been validated for use in a population
with different ethnic backgrounds. Nonetheless, the REALM-D pro-
vides a good indication of the level of health literacy, as reading skills
is essential for all the components of health literacy. Even consider-
ing these possible measurement concerns, a number of studies show
that the REALM is a valid instrument to measure minimal domains
of health literacy particularly in a large-scale population study as
HELIUS.18,35,36

Future research in this area should focus on the underlying mech-
anisms behind the ethnic inequalities in the association between
health literacy and hypertension prevalence. Further research should
also make use of a health literacy assessment tool, which covers and
measures the full extent of health literacy in a population with dif-
ferent ethnic backgrounds.27 In recent years, new health literacy
instruments have been developed for the multi-dimensional meas-
urement of health literacy among general population. These tools
include for example the Mandarin Health Literacy Scale (MaHLS) or
the European Health Literacy Survey Questionnaire (HLS-EU-Q),
both of which were validated to have high overall internal consist-
ency. The MaHLS could be used for other language speakers, while
the HLS-EU-Q could capture a wide public health perspective,
which could be used for large-scale population studies.37

Conclusion

In conclusion, the current study indicates that independent of edu-
cation, low health literacy is associated with higher hypertension
prevalence in Dutch and African Surinamese groups but not in
South-Asian Surinamese. In all ethnic groups, health literacy was
not associated with hypertension awareness, treatment and control.
Targeting health literacy might be an entry point for tackling ethnic
inequalities in hypertension prevalence. To substantially reduce
these inequalities, further research is needed to explore other factors
and pathways through which health literacy may impact hyperten-
sion outcomes in different ethnic groups.
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Key points

• Hypertension disproportionately affects ethnic minority
groups and health literacy may play a role in these ethnic
inequalities.

• We assessed the extent to which health literacy affects hyper-
tension prevalence, awareness, treatment and control in dif-
ferent ethnic groups.

• We found that health literacy is associated with hypertension
prevalence in selected ethnic groups, but not with hyperten-
sion awareness, treatment and control.

• Targeting health literacy might be an entry point for tackling
ethnic inequalities in hypertension prevalence.

• To substantially reduce these inequalities, further research is
needed to explore other factors and pathways through which
health literacy may impact hypertension outcomes in different
ethnic groups.
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