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Abstract:

BACKGROUND: Suboptimal control of blood pressure (BP) is a public health challenge in Greece.
This educational intervention attempts to improve health literacy (HL) and nutrition literacy (NL) in
primary healthcare (PHC) patients with hypertension (HTN).

MATERIALS AND METHODS: This was a proof-of-concept (PoC) educational intervention.
Twenty-four patients with HTN and low or medium levels of HL agreed to participate in this 6-week
educational intervention. The program was delivered by a general practitioner (GP) in group A and
by a qualified nurse in group B. Group C was the control group. The levels of HL of NL, adherence
to the Mediterranean diet, and perceived stress were assessed using the European Health Literacy
Survey Questionnaire 16 (HLS_EU_Q16) and part B (reading a medication label) of the High
Blood Pressure—Health Literacy Scale (HBP-HLS), the Nutrition Literacy Scale-Greek (NLS-Gr),
the Mediterranean Diet Adherence Screener (MEDAS), and the Perceived Stress Scale (PSS-14),
respectively, together with certain socioeconomic, dietary, and lifestyle characteristics. The Kruskal—
Wallis and Wilcoxon nonparametric, the Chi-square, and the McNemar—Bowker tests were used.
The analysis was done with the STATA software, version 14 (MP & Associates, Sparta, Greece).

RESULTS: No statistically significant differences were found in the total score of HL and NL before
and after the intervention; however, the results indicate a slight improvement in HL and NL levels in
the two intervention groups, together with small improvements in knowledge and behaviors related
to HTN and dietary salt. A trend of improvement in the MEDAS levels in the GP’s group and the
HBP-HLS levels in the nurse’s group was also reported.

CONCLUSION: A slight improvement in HL and NL levels in the two intervention groups has been
reported, and the changes, however, were not statistically significant.

Keywords:
Eating behavior, educational program, Greece, health literacy, hypertension nutrition literacy

with chronic diseases such as HTN often
deal with many barriers in their effort to

Introduction

I Iigh blood pressure (BP) is a key
preventable risk factor for premature

death and ill-health, worldwide.ll With
respect to Greece, hypertension (HTN)
prevalence is estimated at about 40%
in adults, with one-third of them being
undiagnosed and only 30% achieving
adequate HTN control with treatment
and lifestyle modifications.? Patients
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adequately manage their disease, related
to the patient himself or herself and/or the
healthcare system.! Lack of knowledge
regarding HTN,*! disease awareness
and certain misconceptions, mistrust of
medical treatments and overestimation of
the adverse effects,” lack of awareness of
the importance of lifestyle modifications
in managing the disease, and subsequent
failure to adopt them!® seem to be
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associated with poorer management of the disease.
Other reported reasons for poor management of the
disease include the high cost of a healthy diet, the
lack of time for preparing healthy meals or engaging
in physical activity, the lack of access to places for
physical activity, the lack of family support,® and
negative primary care experiences.!!

The concept of health literacy (HL) focuses on
empowering people to live a healthier life, and
it incorporates cognitive and social skills, which
determine the motivation and ability of individuals
to gain access to, understand, and use information in
ways that promote and maintain health.”? Nutrition
literacy (NL) is also an increasingly important concept
in the health promotion sector,® and it seems to be an
important contributor to healthy eating behaviors."!
NL is defined as “the degree to which individuals can
obtain, process, and understand basic nutrition
information and nutrition services they need, to make
appropriate nutritional decisions.”!'" It is important
to note that increased levels of HL and NL are crucial
in the management of HTN since HTN knowledge,
self-efficacy, adherence to taking recommended drugs,
self-care management, and certain diet and lifestyle
modifications are essential to successfully control the
condition.

A number of studies have demonstrated that higher
HL is usually associated with better BP control, better
HTN knowledge, better medication adherence, and
higher levels of health-related quality of life of the
participants.'31 With respect to NL, it is important to
note that a recent study conducted in Greece showed
that apparently healthy individuals had significantly
higher HL. and NL levels compared with participants
with chronic disease, including patients with HTN.[™!
These findings together with the fact that a primary
healthcare (PHC) reform is under implementation
in Greece indicate the need for new evidence-based
research that could guide the design of HL- and
NL-based interventions, in the Greek healthcare
system.

This study aimed to create, apply, and evaluate a
specially designed educational program for improving
HL and NL in PHC hypertensive patients, in an urban
area of Greece. The hypothesis is that such an educational
intervention delivered by PHC medical and nursing staff,
aimed at patients with HTN, is feasible and could lead
to a possible improvement in the HL and NL levels of
the participants. To the best of our knowledge, this is the
first study in Greece conducted in an urban area, whose
findings could be implemented in new interventions,
aiming to improve the prevention and control of high
BP, in Greece.

2

Material and Methods

Study design and setting

The design, application, and evaluation of certain public
health interventions are often undermined by problem:s,
which could have been identified and therefore avoided,
at the start, reducing costs, saving time, and minimizing
potential problems affecting the application of the
intervention. This is a proof-of-concept (PoC) educational
intervention study aiming at improving HL and NL in
patients with HTN.

Study participants and sampling

Twenty-four hypertensive patients met the inclusion
criteria and consented to participate in the study.
Inclusion criteria were as follows: participants of all
sexes, >40 years of age, systolic BP >140 mmHg, diastolic
BP >90 mmHg, and HL score <13. Exclusion criteria
included comorbidity, serious complications caused by
HTN, including cardiovascular disease, kidney disease,
retinal disease, and stroke, and inability to write and
read in Greek.

Hypertensive patients who visited the 1* Local
Health Unit of Nea Philadelphia, Attica, Greece,
were informed about the aim and the procedure
of the study. Those who wanted to participate and
were eligible completed a written informed consent.
Afterward, they were randomly allocated into three
groups of eight participants each, either one of the two
intervention groups (groups A and B) or the control
group (group C), using random numbers generated by
an online generator (www.randomizer.org). In group A,
the educational program was delivered by a general
practitioner (GP); in group B, the educational program
was delivered by a health professional (nurse); and
in group C, the control group did not participate in
the program, but followed the usual advice provided
by the PHC practitioner. Randomization, baseline,
and final measurements were not blinded. Levels of
HL and NL and elements of HTN HL, together with
levels of perceived stress and certain socioeconomic,
dietary, and lifestyle characteristics, were also assessed
at the beginning and the end of the intervention. All
participants evaluated the program with the use of a
specially designed self-reported questionnaire, at the
end of the educational intervention.

Educational intervention

The HL and NL intervention [Figure 1] was created
by a team with expertise in health, nutrition, and HL
and NL fields and in creating effective experiential
educational activities for adults with chronic diseases.
For the intervention, a specifically designed experiential
educational material was developed, based on the results
of a previous qualitative focus group study where
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Figure 1: Study design

hypertensive patients discussed experiences and barriers
to manage HTN and provided suggestions to improve
healthcare delivery.!"!

The intervention consisted of six consecutive weekly
educational sessions, which started on March 23,
2022, and was conducted in a classroom located in the
Community Centre of Nea Philadelphia, Athens, Greece.
Each session lasted about 1 hour for each group, and it
was implemented by the medical practitioner in group A
and the health professional (nurse) in group B. Before the
start of the intervention, the participating GP and nurse
attended a 45-minute training session, familiarizing
themselves with the educational material and the nature
of the educational activities.

The educational sessions included HL and NL skill
training and HTN education and management,
through experiential educational activities. The
education material (booklet) consisted of six experiential
educational activities, which were interactive and
experiential in nature. The education material was
created based on “hands-on” “learning through play,”
and the activities were based on nutrition behavior
change research.l'*'”I In each of the six activities, there
were opportunities for the active involvement of the
participants.

Three of the activities focused on HL training and HTN
education and management, including the discussion
of myths and truths about HTN, the management
of medication by the patient along with the barriers
encountered, and the role of the healthcare team. The aim
was to help the patients improve their ability to process
information, understand it, and apply it to increase
medication adherence, including communication
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techniques and discussion of the barriers they face in
obtaining information concerning HTN. The next two
activities focused on NL training aiming at familiarizing
the participants with information about dietary salt
and the dietary guidelines from the World Health
Organization for HTN management. Moreover, they
focused on food labels giving the participants all the
appropriate information to learn how to read food
labels with an emphasis on information regarding
salt. In the last educational activity, participants had
to discuss the clinical management of a case study
involving a hypertensive patient. This activity allowed
the participants to recall all the information from the
previous weeks of the intervention and try to apply it
in an appropriate manner.

Baseline and outcome measures

* Participants completed a specifically designed
questionnaire, which was made for the study. The
questionnaire consisted of the following measures.

* Socio-demographic characteristics and lifestyle
factors

e All participants completed a questionnaire for
socio-demographic characteristics including gender,
age, marital status, educational status, physical
activity, and questions relevant to their nutrition
habits.

¢ Anthropometric characteristics

e All participants self-reported their height and body
weight.

¢ Knowledge related to HTN

HTN-related knowledge was evaluated using a
specifically designed questionnaire of 13 items. Six
questions assessed participants” knowledge related to
which diseases are connected with increased salt intake,

3
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and the seven residual questions assessed participants’
knowledge about which lifestyle habits decrease the risk
of HTN. The answers to these questions scored 0 for the
wrong answer and 1 for the right one, and two different
scores were calculated (score range from 0 to 6 and 0 to
7, respectively).

e European Health Literacy Survey Questionnaire
16 (HLS_EU_Q16)

HL was assessed via the HLS_EU_Q16.["! The tool
is a shortened form of the HLS_EU_Q47, which has
been validated in Greek.' The total HL score is a sum
score and ranges from 0 to 16. A score between 0 and
8 indicates inadequate HL levels; between 9 and 12,
problematic HL levels; and between 13 and 16, sufficient
HL levels.

* Nutrition Literacy Scale-Greek (NLS-Gr)

NL was assessed using the Greek-validated version of
the NLS.??!l The NLS assesses reading comprehension
and measures an individual’s ability to understand
nutrition information. It consists of 29 sentences, in which
one word is missing. Four options, of which only one is
correct, are available to the participant. The total score
results from the sum of the corrected answers, and a score
lower than 8 shows inadequate NL, a score between 8
and 14 shows marginal NL, and a score higher than 15
shows adequate NL.

¢ High BL-Focused HL

A part of the HBP-Health Literacy Scale (HBP-HLS) was
used to assess high BP-focused HL. Generally, HBP-HLS
includes two subscales: the print literacy subscale with
30 items and the functional literacy subscale with 13
items. From these 13 items, seven numeracy items were
adapted from the Test of Functional Health Literacy
in Adults (TOFHLA) and six modified items from the
New Vital Sign (NVS). More specifically, in this study
seven numeracy items from the TOFHLA (reading HTN
medication label) were translated into Greek and used.
The items were scored as correct or incorrect, with total
possible scores ranging from 0 to 7.2 A higher score
indicates better higher HL focused on BP.

e Perceived Stress Scale (PSS-14)

Perceived stress was assessed using PSS-14. The tool
concludes with 14 items, seven of which are positive
and seven are negative. The highest possible score is 56.
A higher score indicates higher levels of perceived stress
during the past month.!””! The scale has been validated
in Greek.[?#*!

¢ Intervention Evaluation Questionnaire

4

Two specially self-reported evaluation questionnaires
were designed: one for the participants and one for the
medical practitioner and the health professional. The
questionnaire included nine closed-ended questions
where the answers ranged from 1 to 4 (from absolute
disagree to absolute agree) and two open-ended
questions.

Ethical consideration

The study was approved by the Institutional Ethics
Review Board of Harokopio University and the Scientific
Council of Primary Health Care of the 1% Health District
of Attica, Greece. The procedures followed were also
in accordance with the Helsinki Declaration of 1975, as
revised in 2000. Personal information and data collected
were used only for the study, and the anonymity of the
participants was maintained.

Statistical analysis

Data are presented as N (%) for qualitative variables
and as mean (SD) for quantitative variables. The
differences that were observed after the implementation
of the educational program in the measurements were
calculated. Due to the skewed distribution of the
quantitative variables, the Kruskal-Wallis nonparametric
test was used to evaluate differences between the three
groups and the quantitative variables. The Chi-square
test was used to evaluate differences between categorical
variables. The McNemar—-Bowker test was used to
determine whether there were differences in dichotomous
dependent variables pre- and post-intervention. In
addition, the Wilcoxon nonparametric test was used
to evaluate the differences within each group (pre-
post-intervention) for the quantitative variables. The
STATA software, version 14 (MP & Associates, Sparta,
Greece), was used for all statistical analyses, and the level
of significance was P = 0.05.

Results

Table 1 describes the socio-demographic characteristics of
the participants. Participants were randomized into three
groups. GP’s group concluded with seven participants;
the nurse’s group, five participants; and the control
group, six participants. No significant differences were
observed between the three groups and participants’
characteristics. In the two intervention groups, women
were more and the median age was almost the same.
The majority of the sample was married, divorced, or
widowed with education up to high school. The median
body mass index (BMI) classified the sample into the
overweight category. Most of the participants attended
four or more meetings.

Table 2 describes the selected lifestyle characteristics
of the participants related to HTN before and
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Table 1: Socio-demographic characteristics of participants (n=18)

GP’s group (n=7) Nurse’s group (total n=5) Control group (total n=6) P
Gender (n (%))
- Men 3 (42.9) 2 (40) 4 (66.7) 0.604
- Women 4(57.1) 3 (60) 2 (33.3)
Age (median (IQR)) 66 (15) 67 (9.5) 65.5 (29.25) 0.730
Marital status (n (%))
- Unmarried 1(14,.3) 0(0) 3 (50) 0.113
- Married/divorced/widowed 6 (85.7) 5 (100) 3 (50)
Educational status (n (%))
- - Up to high school 4 (57.1) 3 (60) 5(83.3) 0.567
- - Higher education 3 (42.9) 2 (40) 1(16.7)
BMI (median (IQR)) 29.75 (8.30) 28.25 (10.03) 25.94 (5.65) 0.781
Frequency of attending weekly meetings (n (%))
- 2-3 meetings 1(14.3) 2 (40) - 0.364
- >=4 meetings 6 (85.7) 3 (60) -
IQR=interquartile range, BMI=body mass index, GP=general practitioner. x?, Kruskal-Wallis, P<0.05
after the intervention, separate for the three study 0000% . ®INADEQUATE HL 639
groups. Differences between the groups (pre- and 40.00°% PROBLEMATIC HL ’
post-intervention) and within the groups were checked. 1w SUFFIGIENT HL
The only significant difference was observed in the 70.00% 1 . .
quantity of salt addition in foods from the participants. 60.00% 57-10% 60%  60% 50%
Both before and after the intervention, there was . 50% 50%
a significant difference between the three study 50.00% " R oo%, 40% 40%
groups (P = 0.029 and P = 0.017, respectively). In the 40.00% 4
control group, more participants added salt in their 30.00% - 25
foods compared with the other two groups. No other 20.00% | b -
significant differences were observed. '
10.00% -
Table 3 describes questions relevant to knowledge 0.00% | A" ‘ W %000y i NN N
related to HTN of the participants before and GP's  GP's Nurse's Nurse's Control Control
. . Group  Group Group Group Group Group
after the intervention, separate for the three study pre  Post Pre  Post Pre  Post

groups. Differences between the groups (pre- and
post-intervention) and within the groups were checked.
Due to the small sample, no significant differences were
observed.

Table 4 shows pre- and post-measurement for HL, NL,
HBP-HLS, MEDAS, and PSS and the difference (post—
pre) after the end of the intervention, separate for the three
study groups. Differences between the groups (pre- and
post-intervention) and within the groups were checked.
Due to the small sample, no significant differences
were observed, but a trend of improvement in HL and
NL levels for the two intervention groups after the
intervention is seen. In addition, a trend of improvement
in MEDAS levels in the GP’s group and HBP-HLS levels
in the nurse’s group is evident.

Finally, Figure 2 describes participants” distribution
in HL categories pre- and post-intervention. Before
the intervention, there were no individuals with
sufficient HL levels in any group. Nevertheless, after the
intervention in both the GP’s and nurse’s groups there
were participants with sufficient HL levels although the
differences were not statistically significant.
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Figure 2: Participants’ distribution in HL categories pre- and post-intervention

Discussion

Suboptimal control of BP is emerging as a common and
serious public health challenge in Greece, a country that
has recently experienced a PHC reform. This educational
intervention attempted to improve HL and NL in
patients with HTN who are managed in PHC.

It succeeded in preparing relevant educational material,
and though no statistically significant differences were
found in the total score of HL and NL of the participants
before and after the intervention, a slight improvement
in HL and NL levels for the two intervention groups is
seen, together with small improvements in knowledge
and behaviors related to HTN and dietary salt.

Similar studies were conducted in the past in different
parts of the world, with varied results. A randomized
controlled trial conducted in 2018 in Iran, with 118
elderly people with uncontrolled primary HTN and
inadequate HL, showed that, after the intervention,
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the rates of uncontrolled systolic and diastolic
BPs decreased. Another study, conducted on
52 hypertensive patients in North Carolina, USA,
aimed to pilot test the acceptability and feasibility
of a brief HL intervention (a 2-hour evidence-based
class and a telephone follow-up survey 1 month
later) focused on HTN self-care. The results showed
that participants significantly improved all self-care
measures on diet adherence and weight management
activities.” In addition, another study that took place
in the USA aimed to test the acceptability and efficacy of
HL-focused high BP intervention in 11 Spanish-speaking
Latinos with uncontrolled BP. The results showed
improvement in BP, numeracy, and psychological
outcomes.!”?l Moreover, in a cross-sectional survey
conducted in Iran with 164 patients with HTN, findings
highlighted the necessity of tailoring and implementing
interventions based on a transtheoretical model using
appropriate strategies to promote the quality of the HTN
management approach in nutritional knowledge, illness
perceptions, and dietary adherence.*!

It is important to note that in this study, even though
no statistically significant changes were observed,
mainly due to the small number of participants, all
hypertensive patients reported that they thoroughly
enjoyed the program and felt more knowledgeable with
respect to HTN management and more empowered to
better control the disease. Interactive and experiential
educational activities were also identified by the
participants (both the patients and the educators or
health professionals) as attractive and easy to follow.
Patients also reported that they truly appreciated that
the program was delivered directly by a medical doctor
and a nurse, who work at PHC and who they know and
trust. Finally, both the GP and the nurse who participated
as educators in the intervention declared that they felt
that the program was very useful and rewarding and that
they had the opportunity to better know and understand
the needs of their patients.

Strengths and limitations

The main limitations of the study included the relatively
small number of participants and a large number of
absenteeism, mainly because the intervention was
conducted during the 4" wave of the coronavirus disease
2019 (COVID-19) pandemic, in Greece.

Implications for theory, policy, and/or practice
The program was well received by the participants, and
a slight improvement in HL and NL levels in the two
intervention groups was reported; the changes, however,
were not statistically significant. These findings indicate
the need for new evidence-based research that could
guide the design of HL- and NL-based interventions, in
the Greek healthcare system.
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