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Abstract: Background: Health literacy (HL) is linked to many health outcomes, including self-
management of chronic diseases. The aim of this study was to assess the association of health literacy
with the prevalence of obesity, arterial hypertension (AH), and type 2 diabetes mellitus (T2DM).
Methods: This cross-sectional, single-center study included 500 patients (42.2% male and 57.8%
females; median age, 63 years (interquartile range, 42–73)) hospitalized at General County Hospital in
Požega, Croatia, between July and October 2020. The Short Assessment of Health Literacy for Croatian
Adults (SAHLCA-50) questionnaire was used. Descriptive statistics (median with interquartile range
(IQR), frequency, and percentages) and binary logistic regression were utilized. Results: Patients with
AH had an inadequate level of health literacy as compared to those without AH (32 vs. 40 points;
Mann–Whitney U test, p < 0.001). Patients with T2DM scored 31 points versus 39 points in patients
without T2DM (Mann–Whitney U test, p < 0.001). Patients suffering from both AH and T2DM scored
31 points versus 33 points in those with either AH or T2DM and 41 points in patients without AH
and T2DM (Kruskal–Wallis test, p < 0.001). There were no statistically significant differences in
SAHLCA-50 scores according to the patient body mass index. Conclusions: An inadequate level of
health literacy is significantly associated with AH and T2DM but not with obesity. Male gender, low
level of education, rural place of residence, retirement, and older age are significant predictors of
inadequate health literacy.

Keywords: arterial hypertension; obesity; diabetes mellitus; health literacy

1. Introduction

It is estimated that approximately 41 million people die from noncommunicable
diseases, accounting for 71% of all-cause deaths worldwide [1]. Cardiovascular diseases are
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responsible for the majority of deaths from noncommunicable diseases, with 17.9 million
deaths per year, followed by malignant diseases, respiratory diseases, and diabetes mellitus
(DM), with 9.3, 4.1, and 1.5 million deaths per year, respectively. These four disease groups
account for more than 80% of premature deaths [1].

World Health Organization (WHO) data show that 47,600 people died from noncom-
municable diseases in Croatia in 2020, yielding a 92% mortality rate of these diseases.
Unhealthy dietary habits and lack of physical exercise can result in arterial hypertension
(AH), elevated blood glucose, elevated lipids, and obesity [2]. Arterial hypertension is
the leading metabolic risk factor for premature death at the global level, accounting for
19% of deaths worldwide [3], accompanied by overweight/obesity and elevated blood
glucose [4,5]. Metabolic syndrome refers to a group of pathological conditions that includes
central obesity, arterial hypertension, and carbohydrate and lipid metabolism disorders,
which increases the risk of developing type 2 diabetes, cardiovascular diseases, and obesity
energy intake [6]. Obesity cannot be viewed as a simple phenomenon; instead, it is a
complex concept of cumulative imbalance of energy intake and consumption in the context
of complex interactions of environmental factors that influence behavior by modulating
energy intake and consumption [7] with significant influence of genetic and developmental
factors. It was observed that among obese patients, there are metabolically healthy obese
patients; however, patients who have metabolic disorders in addition to obesity belong to
the metabolically unhealthy obese patient group [8].

Research shows that metabolically unhealthy obese people have a more pronounced
parameter of oxidative stress, which plays a significant role in the development of cardio-
vascular diseases [9], whereas the use of antioxidants is associated with a reduction in
the level of markers of oxidative stress [10,11]. In the recent years, scientists have made
considerable efforts to better understand the pathophysiology of metabolic syndrome,
as well as its components and complications. Nevertheless, further research is required
because some aspects of the above-mentioned problems remain unknown, and many other
factors can affect health.

The worldwide prevalence of AH in the adult population aged >20 years has been
estimated as 26.4% and is expected to increase to 60% by 2025 due to economic devel-
opment and demographic patterns [12]. The European Health Interview Survey (EHIS)
implemented in Croatia in 2014–2015 revealed that 26.8% of females and 22.3% of males
reported elevated arterial blood pressure in the previous year [13]. Accordingly, AH has
been recognized as a major public health issue at the global level [14].

DM is a serious, even alarming public health problem, considering that currently, even
half a billion people suffer from T2DM worldwide, with an increasing tendency, expected
to increase to 700 million people by 2045 [15].

According to Croatian National Diabetes Registry data, T2DM was diagnosed in
315,298 adult individuals in 2019, showing a rising tendency. However, studies carried
out to date indicate that only 60% of T2DM-affected people have been diagnosed with
the disease; therefore, the total number of T2DM patients is estimated to be more than
500,000 adult individuals [16].

Obesity is the main cause of a number of associated diseases, such as cardiovascular
diseases, cancer, T2DM, and other disorders that can lead to morbidity and mortality [17],
making it the fifth leading risk factor for mortality worldwide [18–20]. The latest estimates
show that 30–70% and 10–30% of the adult population in the European Union (EU) member
countries suffer from overweight and obesity, respectively [21]. In 2019, normal body
weight was recorded in only 34% of the adult population in Croatia, placing Croatia at the
very top of European countries according to the proportion (65%) of overweight and obese
population [22].

Studies have pointed to the association between health behavior [23–26] and adverse
health outcomes, such asT2DM, AH, and cancer [27–29]. Health literacy, along with beliefs
and attitudes, affects the perception of treatments and their effects on health. Due to
insufficient knowledge and understanding of the disease and its symptoms, patients do
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not undertake the necessary self-care activities [30]. Additionally, an inadequate level of
health literacy was associated with low education level and low socioeconomic status of
patients [31].

The European Health Literacy Survey revealed 12% of the European population to
have inadequate and 35% limited health literacy [32]. A study on health literacy in Croatia
among adolescents showed an adequate level of health literacy in 49% of adolescents,
whereas significant differences were observed with regard to the school they attend [33].
A study conducted on the general population revealed that 58% of the population has
an inadequate level of health literacy [34]. These results have instigated interest in such
research in order to assess the level of health literacy and its association with the prevalence
of obesity, AH, and T2DM in hospitalized patients.

The aim of the present study was to assess the association between health literacy and
the prevalence of obesity, AH, and T2DM.

2. Materials and Methods

The study was conducted at the General County Hospital in Požega, Croatia, from
July to October 2020. All study patients signed an informed consent form for participation
in the study. Inclusion criteria were as follows: hospitalized patients aged ≥ 18 years,
conscious, speaking Croatian language, free from cognitive damage, literate, and willing to
take part in the study. As the study took place during the COVID-19 pandemic, patients
suspected of or infected with COVID-19 were excluded. Sample size was not calculated a
priori, but all patients hospitalized during the 4-month study period and meeting the above-
mentioned criteria were included. There were a total of 500 study patients (42.2% males
and 57.8% females; median age, 63 years (interquartile range, 42–73)).

A survey questionnaire was designed to collect patient data on the year of birth,
gender, education, employment, and place of residence. Data on body weight, body height,
and diagnosis of AH and T2DM were retrieved from patient medical records. Nutritional
status was assessed by the standard body mass index (BMI) according to the WHO criteria
as follows: BMI < 18.5 underweight; BMI 20–24, normal weight; BMI 25–30, overweight;
and BMI > 30, obesity.

The instrument used in the study was the Short Assessment of Health Literacy for Croa-
tian Adults (SAHLCA-50) questionnaire [35], the Croatian version of the Linguistic Adap-
tation of the Short Assessment of Health Literacy for Spanish Adults (SAHLSA-50) [36].
The questionnaire was language-adapted and validated in the Croatian language [37] and
submitted to psychometric analysis [35]. The questionnaire consists of fifty terms (core
words). Study patients used 4 × 5 cm plastic cards. A medical term was written in bold
on the top of the card, and two words, i.e., the key word and a distractor, were written
at the bottom. The examiner asked the patients to read the upper word aloud; then, the
examiner read the two words written below and asked the subject to tell which of the
two was more similar to the upper word. If the patients did not know which word was
more similar, he/she answered, “I don’t know”. It should be noted that there was no
room for guessing. The examiner had a form into which he discretely noted the answers.
If considered necessary, the examiner repeatedly explained the instructions during the
interview, making the patients feel more comfortable and relaxed. The correct answer
to each item was recorded by correctly pronouncing the core word, the key word, and
the distractor. Each correct answer was scored one point, and incorrect answers or the
answer, “I do not know” were scored 0, so the possible results ranged from 0 to 50 [36].
Upon completion of the questionnaire, the examiner summed up the points. A score of
0–41 points indicated an inadequate level of health literacy, and a score of 42–50 points
indicated an adequate level of health literacy [35]. The procedure took 8–10 min.

2.1. Ethical Issues

The study was performed in accordance with ethical principles and human rights
according to medical research standards. The study protocol was approved by the Ethics
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Committee of the General County Hospital in Požega (no. 02-7/1/1-4-2020). All study
patients signed an informed consent form for participation in the study.

2.2. Statistical Analysis

Categorical data were expressed by absolute and relative frequencies. Differences
between categorical variables were tested by χ2 test and Fisher exact test as necessary.
The normality of distribution of numerical variables was tested by Shapiro–Wilk test.
Numerical data were expressed by median and interquartile range (IQR) for data that
did not follow normal distribution. The means of numerical variables of interest were
evaluated by 95% confidence interval (95% CI). Differences in numerical variables between
two independent groups of patients were tested by Mann–Whitney U test (with Hodges–
Lehmann median difference), whereas differences in numerical variables among three
or more independent groups were tested by Kruskal–Wallis test (post hoc Conover) [38].
Binary logistic regression analysis was conducted to assess the impact of multiple factors
(gender, age, place of residence, level of education, employment status, T2DM, AH, and
BMI) on the probability of health literacy.

All p values were two-tailed. The level of statistical significance was set at α = 0.05.
Statistical data analysis was performed with MedCalc® statistical software version 20.026
(MedCalc Software Ltd., Ostend, Belgium; https://www.medcalc.org; 2021) [39] and SPSS
statistical program (IBM Corp., 2017. IBM SPSS Statistics for Windows, IBM Corp, Armonk,
NY, USA) [40].

3. Results

The study included 500 patients (211 (42.2%) male and 289 (57.8%) female; median
age, 63 years (interquartile range, 42–73)).

3.1. Morbidity and Nutritional Status of Study Patients

Concerning associated diseases, AH was present in 368 (73.6%) and T2DM in 132 (26.4%)
study patients; both diseases were present in 110 (22%), and one of the two in 174 (34.8%)
patients (Table 1).

Table 1. Patient distribution according to associated diseases (n = 500).

Associated Disease n (%)

Arterial hypertension 262 (52.4)
T2DM 132 (26.4)
Arterial hypertension and T2DM 110 (22)
Either arterial hypertension or T2DM 174 (34.8)
Neither arterial hypertension nor T2DM 216 (43.2)

Median patient body weight was 80 kg (range, 43–170), and medio BMI was 27.44 kg/m2

(range, 15.99–31.02). According to BMI, there were 140 (28%) normal-weight, 6 (1.2%) un-
derweight, 196 (39.2%) overweight, and 158 (31.4%) obese patients (Table 2).

Table 2. Mean body weight, body height, body mass index (BMI), and patient distribution according
to nutritional status (n = 500).

Characteristic Median (Interquartile Range)

Body weight (kg) 80 (70–90)
Body height (cm) 170 (163–175)
Body mass index (BMI) (kg/m2) 27.44 (24.45–31.02)

Nutritional status: n (%)

Underweight (BMI ≤ 18.5 kg/m2) 6 (1.2)
Normal weight (18.5 ≤ BMI ≤ 24.9 kg/m2) 140 (28)

https://www.medcalc.org
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Table 2. Cont.

Characteristic Median (Interquartile Range)

Overweight (25.0 ≤ BMI ≤ 29.9 kg/m2) 196 (39.2)
Obesity I (30.0 ≤ BMI ≤ 34.9 kg/m2) 108 (21.6)
Obesity II (35.0 ≤ BMI ≤ 39.9 kg/m2) 26 (5.2)
Obesity III (BMI ≥ 40.0 kg/m2) 24 (4.8)

3.2. Health Literacy

Health literacy was assessed by use of the SAHLCA-50 questionnaire, the Croatian
version of the SAHLSA-50 questionnaire, with a score range of 0–50. The median score
was 37 (IQR 25–44), ranging from 5 to 50 points. Patient distribution according to the
SAHLCA-50 score is illustrated in Figure 1.
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Figure 1. Patient distribution according to SAHLCA-50 questionnaire score: red line–cut-off value
discriminating between subjects with an inadequate level of health literacy (0–41 points) and adequate
health literacy (42–50 points).
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3.3. Association between Health Literacy and Patient Characteristics

Female patients were found to have a statistically significantly higher level of health
literacy than male patients (Mann–Whitney U test, p = 0.004). A statistically significantly
lower level of health literacy was recorded in patients aged ≥61 as compared with younger
age groups (Kruskal–Wallis test, p < 0.001).

With respect to level of education, patients with a university degree or higher showed
a statistically significantly higher level of health literacy as compared with patients with
high school and complete/incomplete elementary school. A higher level of health literacy
was also recorded in patients with college education in comparison to those with lower
levels of education (Kruskal–Wallis test, p < 0.001). Retired patients showed a lower level
of health literacy as compared with all other employment categories (Kruskal–Wallis test,
p < 0.001) (Table 3).

Table 3. Differences in SAHLCA-50 score according to patient characteristics (n = 500).

Characteristic
Median

(Interquartile Range)
SAHLCA-50

p

Gender:

Male 36 (25–42) † Difference = 3
95% CI = 1–4

0.004 *Female 39 (26–5)

Age group (years):

<30 44 (39–47)

H test = 123.4
df = 4 <0.001 ‡ §

31–40 44 (39–48)
41–50 43 (34–46)
51–60 41 (36–44)
≥61 28 (22–39)

Level of education:

Incomplete elementary school 22 (18–26)

H test = 246.1
df = 4 <0.001 ‡ ††

Elementary school 26 (22–34)
High school 41 (36–45)

College 45 (41–48)
University degree or higher 47 (44–49)

Employment status:

Employed 43 (38–47)
H test = 113.3

df = 3 <0.001 ‡ §§Unemployed 41 (33–45)
Occasionally employed 43 (33–45)

Retired 28 (22–39)

CI, confidence interval; * Mann–Whitney U test; † Hodges–Lehmann median difference; ‡ Kruskal–Wallis
test (post hoc Conover); § significant difference at p < 0.05 (≥61 age group vs. all other age groups; <30 age
group vs. 51–60 age group); †† significant difference at p < 0.05: university and higher degree vs. high
school, completed elementary school, incomplete elementary school; college vs. high school, completed
elementary school, incomplete elementary school; §§ significant difference at p < 0.05 between retired patients
and employed/unemployed patients.

According to the SAHLCA-50 score and the cut-off of 42 points, 173 (34.6%) patients
had adequate health literacy, whereas 327 (65.4%) patients showed an inadequate level of
health literacy. All differences in the distribution of patient health literacy according to
demographic characteristics were statistically significant (χ2-test, p < 0.001). Of 289 (58%)
female patients, 118 (68%) showed adequate health literacy. On the contrary, of 278 (55.6%)
male patients aged ≥ 61 years, 228 (69.7%) showed an inadequate level of health literacy.
The level of health literacy was higher among patients living in urban areas (n = 101;
58%). With respect to level of education, patients with high school and higher levels
of education showed a higher level of health literacy as compared with patients with
incomplete/completed elementary school. Of 275 (55%) retired patients, a significantly
higher proportion showed an inadequate level of health literacy (n = 224; 69%) (Table 4).



Int. J. Environ. Res. Public Health 2022, 19, 9002 7 of 14

Table 4. SAHLCA-50 score according to demographic characteristics (n = 500).

Characteristic

n (%)

p *
Adequate

Health Literacy
(n = 173)

(42–50 points)

Inadequate
Health Literacy

(n = 327)
(0–41 points)

Total

Gender:

Male 55 (26) 156 (74) 211 (42)
0.001Female 118 (41) 171 (59) 289 (58)

Age group (years):

<30 43 (64) 24 (36) 67 (13)

<0.001
31–40 34 (63) 20 (37) 54 (11)

41–450 21 (60) 14 (40) 35 (7)
51–460 25 (38) 41 (62) 66 (13)
≥61 50 (18) 228 (82) 278 (56)

Place of residence:

Rural 72 (25) 221 (75) 293 (59)
<0.001Urban 101 (49) 106 (51) 207 (41)

Level of education:

Incomplete elementary school 1 (1) 81 (99) 82 (16)

<0.001
Elementary school 6 (6) 100 (94) 106 (21)

High school 111 (45) 133 (55) 244 (49)
College 21 (72) 8 (28) 29 (6)

University and higher 34 (87) 5 (13) 39 (8)

Employment status:

Employed 82 (60) 55 (40) 137 (27)

<0.001
Unemployed 37 (44) 47 (56) 84 (17)

Occasionally employed 3 (75) 1 (25) 4 (1)
Retired 51 (19) 224 (81) 275 (55)

* χ2-test.

With respect to morbidity, patients with AH had an inadequate level of health literacy
(lower score on SAHLCA-50) as compared to those without AH (32 vs. 40 points; Mann–
Whitney U test, p < 0.001). Likewise, patients with T2DM scored 31 points versus 39 points
in patients without T2DM (Mann–Whitney U test, p < 0.001). Patients suffering from both
AH and T2DM scored 31 points versus 33 points in those with either AH or T2DM and
41 points in patients with neither AH nor T2DM (Kruskal–Wallis test, p < 0.001). There
were no statistically significant differences in SAHLCA-50 scores according to the patient
nutritional status. Of 262 (52%) AH patients, an inadequate level of health literacy was
recorded in 197 (60%) patients (χ2-test, p < 0.001). In the group of 132 (26%) T2DM patients,
the proportion of patients showing an inadequate level of health literacy was significantly
greater (n = 104; 32%; χ2-test, p < 0.001). The group of 103 (60%) patients free from either
AH or T2DM showed a significantly higher level of health literacy (χ2-test, p < 0.001). There
was no statistically significant difference in health literacy according to patient nutritional
status (Table 5).

Regression analysis was used to evaluate the contribution of several factors to the
patient’s illiteracy. Bivariate regression analysis showed that an age of 61 and older (odds
ratio (OR = 8.17), having completed (OR = 113.3), or not completing elementary school
(OR = 550.8) had the strongest influence on health illiteracy, as well as work status vs. re-
tirement (OR = 6.54) (Table 6).
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Table 5. Health literacy (SAHLCA-50 score) according to patient characteristic (n = 500).

Characteristic

n (%)

p *Adequate
Health Literacy
(42–50 points)

Inadequate
Health Literacy

(0–41 points)
Total

Arterial hypertension (AH):

Yes 108 (45) 130 (55) 238 (48)
<0.001No 65 (25) 197 (75) 262 (52)

Type 2 diabetes mellitus
(T2DM):

No 145 (39) 223 (61) 368 (74)
<0.001Yes 28 (21) 104 (79) 132 (26)

AH/T2DM:

Both 23 (21) 87 (79) 110 (22)
<0.001Either AH or T2DM 47 (27) 127 (73) 174 (35)

Neither 103 (48) 113 (52) 216 (43)

Nutritional status:

Underweight 2 (33) 4 (67) 6 (1)

0.7 †
Normal weight 51 (36) 89 (64) 140 (28)

Overweight 71 (36) 125 (64) 196 (39)
Obesity 49 (31) 109 (69) 158 (32)

Total 173 (100) 327 (100) 500 (100)

* χ2-test; † Fisher exact test.

Table 6. Predicting the probability of an inadequate levels of health literacy (bivariate regres-
sion analysis).

Characteristic ß Wald p OR 95% Cl

Gender (M) 0.67 11.59 <0.001 1.96 1.33–2.88

Age group (years):

31–40 0.05 0.02 0.89 1.05 0.50–2.22
41–50 0.18 0.17 0.68 1.19 0.52–2.77
51–60 1.08 8.98 0.003 2.94 1.45–5.95
≥61 2.10 49.4 <0.001 8.17 4.55–14.68

Place of residence (city) −1.07 30.5 <0.001 0.34 0.23–0.50

Level of education:

College education 0.95 2.25 0.13 2.59 0.75–8.97
High school education 2.09 17.89 <0.001 8.15 3.08–21.5

Elementary school 4.73 55.10 <0.001 113.3 32.5–395.18
Incomplete elementary

school 6.31 32.07 <0.001 550.8 62.01–4892.6

Employment status:

Unemployed 0.64 5.18 0.02 1.89 1.09–3.28
Part-time employee −0.69 0.36 0.55 0.49 0.05–4.90

Retired 1.87 64.9 <0.001 6.54 4.14–10.34

Arterial hypertension
(yes) 0.92 22.8 <0.001 2.52 1.72–3.67

Type 2 diabetes (yes) 0.88 13.7 <0.001 2.42 1.51–3.85
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Table 6. Cont.

Characteristic ß Wald p OR 95% Cl

AH/T2DM
Both diseases 1.24 20.8 <0.001 3.45 2.03–5.87

Pne of the diseases 0.90 17.0 <0.001 2.46 1.61–3.78

Nutrition (obese)
Underweight 0.13 0.02 0.88 1.14 0.20–6.36

Normal weight −0.01 0.001 0.97 0.99 0.63–1.56
Obesity 0.23 1.06 0.30 1.26 0.81–1.97

ß–regression coefficient; OR—odds ratio; CI—confidence interval.

4. Discussion

According to the results obtained in this study, only 34.6% of hospitalized patients
showed an adequate level of health literacy, which is consistent with the results reported
from previous studies on health literacy in other EU member countries [31]. In the present
study, a high proportion of hospitalized patients suffered from AH and T2DM, which was
expected, considering the high prevalence of these diseases. Although literature data point
to the high prevalence of chronic noncommunicable diseases, the population groups at
risk are quite likely to be underestimated, with many undiagnosed AH and T2DM cases
causing additional concerns [41,42].

Considerably better results were achieved in terms of health literacy by study patients
free from AH and T2DM, which could be attributed to the possible contribution of ap-
propriate health literacy in the prevention of chronic, noncommunicable diseases. These
results are consistent with those reported in previous international studies [43,44].

The present study revealed a low-level proportion of only 16% of T2DM patients
showing an adequate level of health literacy. These results should serve as an indication
to health care professionals in planning educational procedures, adjusting interventions,
and implementing an individualized approach according to the level of patient health
literacy. Efficient T2DM control by patients requires certain knowledge, which in turn
requires an adequate level of health literacy. Results of studies on the proportion of T2DM
patients with an adequate level of health literacy ranged from 7% in Switzerland to 82%
in Taiwan [45].

The level of health literacy was higher among AH patients (38%) as compared with
T2DM patients, although still below an adequate level of health literacy, whereas the
proportion of patients suffering from both AH and T2DM with an adequate level of health
literacy was worryingly low (only 13%).

An inadequate level of health literacy was associated with the development of cardio-
vascular diseases, which in turn results in inappropriate care for one’s own health and use
of health services [46,47]. It should be noted that studies on the association of health literacy
and development of T2DM have reported inconsistent results, including nonsignificant
association between an inadequate level of health literacy and T2DM occurrence [48,49].
These inconsistent results might be explained by different tools used for health literacy
assessment in different studies, as well as by possible geographical and cultural variations
among different populations [50].

Previous studies have demonstrated AH and T2DM to have sociodemographic char-
acteristics, anthropometric factors, and lifestyle parameters in common [42,51]. Obesity is a
known risk factor for a number of diseases, including other cardiovascular diseases [52],
T2DM [53], and AH [54].

The present study identified a high proportion of overweight (39.2%) and obese
(31.4%) subjects among hospitalized patients. These results are consistent with the results
of a study assessing the prevalence of overweight and obesity, which revealed that the
share of these two categories across Europe was highest in Croatia. In 2019, as many as
65% of the adult population in Croatia were overweight [55]. There are several reasons
for such a high prevalence of obesity, including modern sedentary lifestyle coupled with
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inadequate physical activity, poor dietary habits, culturally specific factors, and food
culture in the area.

The results obtained in the present study clearly point to the urgent need for planning
public health activities to help promote a healthy lifestyle, along with a reduction in
overweight and obesity. Culturally specific acceptable methods need to be designed to
achieve the expected results [56].

Many studies have reported on a negative correlation of health literacy and over-
weight [47,57–60]. However, the present study revealed a high prevalence of obesity
that was not associated with the level of health literacy, as also demonstrated in a study
conducted in Iran [61]. Such a discrepancy among study results could be explained by
various limitations related to research methodology, e.g., instruments used to measure
health literacy. The very concept of health literacy is a complex construct, and measuring
procedures are heterogeneous. Therefore, lifestyle, geographical variations, and cultural
characteristics are among the factors that may influence the association of health literacy
and nutritional status.

In the present study, female patients had significantly higher levels of health literacy,
which is similar to findings of other studies [57,62,63]. This finding may be associated with
the greater role women traditionally and culturally play in health and healthcare issues for
their family members. However, opposite results were reported in a study investigating the
association of health literacy with lifestyle modifications and health promotion, wherein
an inadequate level of health literacy was recorded in female subjects, which could be
attributed to their lower level of education [64].

Literature data point to the association of health literacy with a variety of patient
characteristics. In the present study, the level of health literacy increased with each level of
education and with employment status; the level of health literacy was highest in employed
subjects, which is consistent with other literature reports [65]. This finding appears logical
because a higher level of formal education is expected to be accompanied by improved
health literacy.

An inadequate level of health literacy was recorded among older adults as compared
with younger age groups, which was expected and is consistent with other studies that
reporting on inadequate health literacy being more common in elderly patients with
poor health condition, which additionally aggravates their health outcome. Therefore,
additional educational activities within healthcare services for this population group may
prove useful [46]. The results of the present study identified the target population for
such activities to raise their level of health literacy. It may be that younger age groups are
focused on their health, which is in line with the trend of global increases in individualism
described by Santos and colleagues in their research [66]. A study investigating trends and
prevalence of healthy lifestyles in young people from 32 countries showed a slight trend of
compliance with a healthy lifestyle in this population group [67].

Healthcare workers may occasionally be unaware of the problems originating from
an inadequate level of health literacy in their patients [68,69]; therefore, it is necessary
is to identify the issues of inadequate health literacy and adjust communication with
patients on a comprehensible level. This could be achieved through practical workshops
for assessment of health literacy, adjustment of communication skills, checking of under-
standing the instructions administered, and increasing the number of healthcare workers
who can identify and respond to the needs of patients with an inadequate level of health
literacy [70,71].

The results of this study indicate that health literacy deficit is a challenge for public
health. Actions should address the population at large in order to reduce health literacy
variations caused by socioeconomic factors. Reducing health literacy deficits and social
gradients in health literacy should be considered a priority in planning strategies, programs,
and activities in public health and population health education [72].

Creation of health promotion actions should be substantiated by planning and
distribution of due resources, along with a targeted reduction in the burden posed by
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AH and T2DM in modern society, with simultaneous efficient management of these
diseases [73]. Patients suffering from AH and T2DM are faced with the unfavorable fact
of their long-lasting condition; therefore, they should be offered continuing education,
assistance in understanding their disease, and efficient management and orientation in
the healthcare system. A study conducted in Croatia showed that continuing education
of T2DM patients led to improved disease management and a reduction in excessive
BMI [74].

Healthcare workers should be aware of the variable level of health literacy and adjust
their interventions according to the needs and possibilities of each individual patient.
Health information should be adjusted to the level of health literacy of each patient to
enable him/her to take an active part in the management of disease, leading to taking
control over one’s own health in daily life [75].

In spite of some limitations, the results of this study suggest that health literacy may
have a major role in the prevalence of chronic diseases. Therefore, the level of health
literacy should be upgraded in the population at large in order to promote the effects
of health-promoting interventions. The connection between health literacy and health
indicators should be investigated in more detail with larger samples covering a larger area
through prospective and interventional research designs.

Documenting the importance of poor patient health literacy in chronic disease pro-
grams and comprehending the ways of alleviating its effects are additional research issues
to stimulate the reasoning of how changes in the healthcare system can favorably influence
the obstacles associated with low levels of health literacy [76]. Further research should be
focused on longitudinal studies to identify the causes, outcomes, and consequences, as
well as the potential impact of health condition on changes in health literacy [77]. The high
prevalence of low levels of health literacy is a serious problem in our society that requires a
multimodal approach for resolution. Additional efforts should be invested to upgrade the
level of health literacy in order to reduce health inequality in society based on the concept
of health literacy [78].

5. Conclusions

The present study demonstrates a significant association of inadequate health literacy
with AH, and T2DM but not with obesity. Male gender, low level of education, rural place
of residence, retirement, and advanced age were found to be significant predictors of an
inadequate level of health literacy. Actions aimed at upgrading health literacy might help
to prevent chronic, noncommunicable diseases, such as AH and T2DM.
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37. Berlančić, T.; Kuharić, M.; Janković, D.; Milić, J.; Badak, K.; Zibar, L. Croatian translation and linguistic adaptation of the Short
Assessment of Health Literacy for Spanish Adults (SAHLSA-50). Southeast. Eur. Med. J. SEEMEDJ 2020, 4, 121–128. [CrossRef]

38. Armitage, P.; Berry, G. Statistical Methods in Medical Research; WileyBlackwell: Hoboken, NJ, USA, 2001.
39. MedCalc Software Ltd.: Ostend, Belgium, 2020. Available online: https://www.medcalc.org (accessed on 12 April 2021).
40. IBM Corp. IBM SPSS Statistics for Windows; IBM Corp.: Armonk, NY, USA, 2017. Available online: https://hadoop.apache.org

(accessed on 19 April 2021).
41. Williams, B.; Mancia, G.; Spiering, W.; Agabiti Rosei, E.; Azizi, M.; Burnier, M.; Clement, D.L.; Coca, A.; de Simone, G.;

Dominiczak, A.; et al. ESC Scientific Document Group, 2018 ESC/ESH Guidelines for the management of arterial hypertension:
The task force for the management of arterial hypertension of the European Society of Cardiology (ESC) and the European Society
of Hypertension (ESH). Eur. Heart J. 2018, 1, 3021–3104. [CrossRef] [PubMed]

42. IDF. IDF Diabetes Atlas, 9th ed.; International Diabetes Federation IDF: Brussels, Belgium, 2019. Available online: https:
//www.diabetesatlas.org/en (accessed on 7 April 2021).

43. Bailey, S.C.; Brega, A.G.; Crutchfield, T.M.; Elasy, T.; Herr, H.; Kaphingst, K.; Karter, A.J.; Moreland-Russell, S.; Osborn, C.Y.;
Pignone, M.; et al. Update on Health Literacy and Diabetes. Diabetes Educ. 2014, 40, 581–604. [CrossRef]

44. Cavanaugh, K.L. Health literacy in diabetes care: Explanation, evidence and equipment. Diab. Manag. 2011, 1, 191–199. [CrossRef]
[PubMed]

45. Abdullah, A.; Liew, S.M.; Salim, H.; Ng, C.J.; Chinna, K. Prevalence of limited health literacy among patients with type 2 diabetes
mellitus: A systematic review. PLoS ONE 2019, 7, e0216402. [CrossRef] [PubMed]

46. MacLeod, S.; Musich, S.; Gulyas, S.; Cheng, Y.; Tkatch, R.; Cempellin, D.; Bhattarai, G.R.; Hawkins, K.; Yeh, C.S. The impact of
inadequate health literacy on patient satisfaction, healthcare utilization, and expenditures among older adults. Geriatr. Nurs.
2017, 38, 334–341. [CrossRef] [PubMed]

47. Geboers, B.; de Winter, A.F.; Spoorenberg, S.L.; Wynia, K.; Reijneveld, S.A. The association between health literacy and self-
management abilities in adults aged 75 and older, and its moderators. Qual. Life Res. 2016, 25, 2869–2877. [CrossRef]

48. Mancuso, J.M. Impact of health literacy and patient trust on glycemic control in an urban USA population. Nurs. Health Sci. 2010,
12, 94–104. [CrossRef]

49. DeWalt, D.A.; Boone, R.S.; Pignone, M.P. Literacy and its relationship with self-efficacy, trust, and participation in medical
decision making. Am. J. Health Behav. 2007, 31, 27–35. [CrossRef]

50. McCray, A.T. Promoting health literacy. J. Am. Med. Inform. Assoc. 2005, 12, 152–163. [CrossRef]
51. Tarekegne, F.E.; Padyab, M.; Schröders, J.; Stewart Williams, J. Sociodemographic and behavioral characteristics associated with

self-reported diagnosed diabetes mellitus in adults aged 50+ years in Ghana and South Africa: Results from the WHO-SAGE
wave 1. BMJ Open Diabetes Res. Care 2018, 2, e000449. [CrossRef] [PubMed]

52. Hong, X.-y.; Lin, J.; Gu, W.-w. Risk factors and therapies in vascular diseases: An umbrella review of updated systematic reviews
and meta-analyses. J. Cell. Physiol. 2019, 234, 8221–8232. [CrossRef] [PubMed]

53. Igel, L.I.; Saunders, K.H.; Fins, J.J. Why weight? An analytic review of obesity management, diabetes prevention, and cardiovas-
cular risk reduction. Curr. Atheroscler. Rep. 2018, 21, 39. [CrossRef] [PubMed]

http://doi.org/10.2337/dc12-0412
http://www.ncbi.nlm.nih.gov/pubmed/22833490
http://doi.org/10.1016/j.jash.2011.03.005
http://www.ncbi.nlm.nih.gov/pubmed/21524638
http://doi.org/10.1080/01635581.2011.607539
http://www.ncbi.nlm.nih.gov/pubmed/21981584
http://doi.org/10.1177/1742395317718034
http://doi.org/10.1016/j.jsps.2019.06.003
http://www.ncbi.nlm.nih.gov/pubmed/31516333
http://doi.org/10.1093/eurpub/ckv043
https://hrcak.srce.hr/clanak/319057
http://doi.org/10.1371/journal.pone.0193079
http://doi.org/10.3390/healthcare10010111
http://doi.org/10.1111/j.1475-6773.2006.00532.x
http://doi.org/10.26332/seemedj.v4i2.139
https://www.medcalc.org
https://hadoop.apache.org
http://doi.org/10.1093/eurheartj/ehy339
http://www.ncbi.nlm.nih.gov/pubmed/30165516
https://www.diabetesatlas.org/en
https://www.diabetesatlas.org/en
http://doi.org/10.1177/0145721714540220
http://doi.org/10.2217/dmt.11.5
http://www.ncbi.nlm.nih.gov/pubmed/21860659
http://doi.org/10.1371/journal.pone.0216402
http://www.ncbi.nlm.nih.gov/pubmed/31063470
http://doi.org/10.1016/j.gerinurse.2016.12.003
http://www.ncbi.nlm.nih.gov/pubmed/28089217
http://doi.org/10.1007/s11136-016-1298-2
http://doi.org/10.1111/j.1442-2018.2009.00506.x
http://doi.org/10.5993/AJHB.31.s1.5
http://doi.org/10.1197/jamia.M1687
http://doi.org/10.1136/bmjdrc-2017-000449
http://www.ncbi.nlm.nih.gov/pubmed/29503732
http://doi.org/10.1002/jcp.27633
http://www.ncbi.nlm.nih.gov/pubmed/30317627
http://doi.org/10.1007/s11883-018-0740-z
http://www.ncbi.nlm.nih.gov/pubmed/29785665


Int. J. Environ. Res. Public Health 2022, 19, 9002 14 of 14

54. Cripps, C.; Roslin, M. Endoluminal treatments for obesity and related hypertension: Updates, review, and clinical perspective.
Curr. Hypertens. Rep. 2016, 18, 79. [CrossRef]

55. Eurostat. Over Half of Adults in the EU Are Overweight. Available online: https://ec.europa.eu/eurostat/web/products-
eurostat-news/-/ddn-20210721-2 (accessed on 12 August 2021).

56. Kamatham, S.; Trak, J.; Alzouhayli, S.; Fehmi, Z.; Rahoui, N.; Sulieman, N.; Khoury, Z.; Fehmi, O.; Rakine, H.; El-Masri, D.; et al.
Characteristics and distribution of obesity in the Arab American population of southeastern Michigan. BMC Public Health 2020,
20, 1685. [CrossRef]

57. Toçi, E.; Burazeri, G.; Kamberi, H.; Toçi, D.; Roshi, E.; Jerliu, N.; Bregu, A.; Brand, H. Health literacy and body mass index: A
population-based study in a South-Eastern European country. J. Public Health 2021, 43, 123–130. [CrossRef]

58. Gurgel do Amaral, M.S.; Reijneveld, S.A.; Geboers, B.; Navis, G.J.; Winter, A.F. Low health literacy is associated with the onset of
CKD during the life course. J. Am. Soc. Nephrol. JASN 2021, 32, 1436–1443. [CrossRef]

59. Al-Ruthia, Y.S.; Balkhi, B.; AlGhadeer, S.; Mansy, W.; AlSanawi, H.; AlGasem, R.; AlMutairi, L.; Sales, I. Relationship between
health literacy and body mass index among Arab women with polycystic ovary syndrome. Saudi Pharm. J. SPJ 2017, 25, 1015–1018.
[CrossRef]

60. Lam, L.T.; Yang, L. Is low health literacy associated with overweight and obesity in adolescents: An epidemiology study in a
12–16 years old population, Nanning, China, 2012. Arch. Public Health 2014, 1, 11. [CrossRef]

61. Moghaddam, R.; Mokhtari Lakeh, N.; Rahebi, S.M.; Leili, E.K. Health literacy and its relationship with body mass index. J. Holist.
Nurs. Midwifery 2019, 29, 130–136. [CrossRef]

62. Vozikis, A.; Drivas, K.; Milioris, K. Health literacy among university students in Greece: Determinants and association with
self-perceived health, health behaviours and health risks. Arch. Public Health 2014, 72, 15. [CrossRef] [PubMed]

63. Esna Ashari, F.; Pirdehghan, A.; Rajabi, F.; Sayarifard, A.; Ghadirian, L.; Rostami, N.; Pirdehghan, M. The study of health literacy
of staff about risk factors of chronic diseases in 2014. Avicenna J. Clin. Med. 2015, 22, 248–254.

64. Zhang, F.; Or, P.; Chung, J. How different health literacy dimensions influences health and well-being among men and women:
The mediating role of health behaviours. Health Expect. 2021, 24, 617–627. [CrossRef] [PubMed]

65. Schaeffer, D.; Berens, E.; Vogt, D.; Gille, S.; Griese, L.; Klinger, J.; Hurrelmann, K. Health literacy in Germany: Findings of a
representative follow-up survey. Dtsch. Arztebl. Int. 2021, 118, 723–729. [CrossRef]

66. Santos, H.C.; Varnum, M.E.W.; Grossmann, I. Global increases in individualism. Psychol. Sci. 2017, 28, 1228–1239. [CrossRef]
67. Marconcin, P.; Matos, M.G.; Ihle, A.; Ferrari, G.; Gouveia, É.R.; López-Flores, M.; Peralta, M.; Marques, A. Trends of healthy

lifestyles among adolescents: An analysis of more than half a million participants from 32 countries between 2006 and 2014. Front.
Pediatr. 2021, 25, 645074. [CrossRef]

68. Lim, S.; Beauchamp, A.; Dodson, S.; O’Hara, J.; McPhee, C.; Fulton, A.; Wildey, C.; Osborne, R.H. Health literacy and fruit and
egetable intake in rural Australia. Public Health Nutr. 2017, 20, 2680–2684. [CrossRef]

69. Gazmararian, J.A.; Baker, D.W.; Williams, M.V.; Parker, R.M.; Scott, T.L.; Green, D.C.; Fehrenbach, S.N.; Ren, J.; Koplan, J.P. Health
literacy among medicare enrollees in a managed care organization. JAMA 1999, 281, 545–551. [CrossRef]

70. Saunders, C.; Palesy, D.; Lewis, J. Systematic review and conceptual framework for health literacy training in health professions
education. Health Prof. Educ. 2019, 5, 13–29. [CrossRef]

71. Kaper, M.S.; de Winter, A.F.; Bevilacqua, R.; Giammarchi, C.; McCusker, A.; Sixsmith, J.; Koot, J.A.R.; Reijneveld, S.A. Positive
outcomes of a comprehensive health literacy communication training for health professionals in three European countries: A
multi-centre pre-post intervention study. Int. J. Environ. Res. Public Health 2019, 16, 3923. [CrossRef]

72. Harzheim, L.; Lorke, M.; Woopen, C.; Jünger, S. Health literacy as communicative action—A qualitative study among persons at
risk in the context of predictive and preventive medicine. Int. J. Environ. Res. Public Health 2020, 17, 1718. [CrossRef]

73. Li, C.; Guo, Y. The effect of socio-economic status on health information literacy among urban older adults: Evidence from
western China. Int. J. Environ. Res. Public Health 2021, 18, 3501. [CrossRef] [PubMed]
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