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An objective and subjective
health literacy analysis among
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Background: Health literacy (HL) is associated with patient adherence, healthcare
utilization, patient self-management, however there is limited data available on
how it should be interpreted and measured among heart transplant recipients.
Methods: In a cross-sectional study among heart transplant recipients (n = 98)
under follow-up at Semmelweis University Heart and Vascular Centre, HLS-
EU-Q47 and Newest Vital Sign test were used to measure objective and
subjective HL.

Results: The HLS-EU-Q47, a measure for subjective HL, showed that 49.5% of
heart transplant recipients had excellent, 35.1% sufficient, 14.4% problematic and
1% inadequate HL. For objective HL, measured with the NVS test, the frequency
of HL categories (adequate HL 49%, possibility of limited HL 26.5%, high
likelihood of limited HL 24.5%) was significantly different. We were not able to
identify a significant predictor of subjective HL. However, objective HL showed
a significant association with both age (8 = —0.445, p < 0.001) and educational
attainment (f = 0.212, p = 0.023). There was no significant association between
HL and health risks or health-promoting behaviors (alcohol consumption,
physical exercise).

Conclusion: The results of our research indicate that subjective and objective
(performance-based) HL are two different concepts and should be treated
separately. Finding ways to improve HL among heart transplant recipients
should be a priority and requires a complex assessment process, a multi-faceted
approach both for caregivers and stakeholders.

KEYWORDS

health literacy, objective health literacy, subjective health literacy, quality of life, heart
transplant recipients

1 Introduction

In recent years, health literacy (HL) has become a central concept in medicine. From 2000
to 2025 October, the Web of Science database identified more than 17,000 scientific
publications on this topic. The World Health Organization defines health literacy as
“representing the personal knowledge and competencies that accumulate through daily
activities, social interactions and across generations. Personal knowledge and competencies
are mediated by the organizational structures and availability of resources that enable people
to access, understand, appraise, and use information and services in ways that promote and
maintain good health and well-being for themselves and those around them” (1). The
European Health Literacy Survey (HLS-EU), was conducted in eight European countries and
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the pooled prevalence of low health literacy in European Union
member states ranges from 27 to 48% (2). A study was launched in
Hungary using the same measures, which found that more than half
of the adults (52%) had limited HL (3).

People with limited HL lead unhealthier lifestyles, they are less
likely to attend disease screening, and to be involved in health
promotion programs, and have poor adherence when ill. Limited HL
also means less ability to self-manage chronic conditions, and often
results in more hospitalizations, poor quality of life (QoL), higher
mortality rates, healthcare costs and higher rates of premature death
compared to people with adequate HL (2, 4).

HL is particularly important among patients with chronic
conditions, as it is an important determinant of their health status and
the effectiveness of treatment and for that reason, a growing number
of methods are being used to improve HL of patients with chronic
diseases (4-7).

The importance of HL among organ transplant recipients is
increased by the fact that patients need to comply with complex
treatment protocols before and after surgery, and therefore patient
cooperation is essential during this costly procedure and planned
interventions are needed to address the topic of low health literacy in this
patient group (8). According to a prospective, multi-center cohort study,
which measured nursing complexity and health literacy as determinants
of patient outcomes, both high nursing complexity and inadequate HL
independently and jointly play a role in adverse patient outcomes. Given
the complexity of the posttransplant care, this aspect is increasingly
important for heart transplant patients and highlights the fact that
finding ways to measure and interpret health literacy is crucial (9).

With regard to the organ transplant population, most research on
HL has been conducted among kidney and liver transplant recipients.
People with limited HL are less likely to be put on the kidney or liver
transplant list or, if they are, they would be more likely to be removed
from it (10, 11). Among both liver and kidney transplant recipients,
limited HL has been associated with poor adherence to
immunosuppressive and other medications (12, 13). Among kidney
transplant recipients, several studies have shown that limited HL has
been associated with a higher risk of graft rejection and mortality
(10, 13).

There has been very limited research on HL among heart and lung
transplant recipients, with just a few publications on this topic (14, 15).
In a Swedish study, low or marginal HL was found in 21% of lung
transplant patients, while 79% of patients had adequate HL (15).

The BRIGHT study was conducted among 1,365 heart transplant
recipients from 11 countries on 4 continents and the results show that
33.1% of participants had poor HL. The strength of the BRIGHT study
is the high sample size. However, a major limitation of the study is that
HL was assessed using a single, subjective question (14). It was
suggested that further research with a more thorough methodology is
needed (16).

Abbreviations: Cl, Confidence interval; DMCAT, Decision-Making Capacity
Assessment Tool; HTx, Heart transplantation; HL, Health literacy; HLS-EU, The
European Health Literacy Survey; HLS-EU-QA47, The European Health Literacy
Survey Questionnaire 47 item version; ISHLT, International Society for Heart and
Lung Transplantation; NVS, Newest Vital Sign; QolL, Quality of life; REALM-T, The
Rapid Estimate of Adult Literacy of Medicine-Transplant; SOT, Solid organ transplant;
SIPAT, The Stanford Integrated Psychosocial Assessment for Transplant.
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We investigated the associations of health literacy (HL) with
quality of life (QoL) and health behaviors among heart transplant
recipients. We hypothesized that higher HL would be associated with
higher educational attainment, better subjective QoL, lower rates of
smoking and alcohol use, and increased physical activity.

2 Materials and methods

The study followed a cross-sectional, questionnaire-based
observational design and was carried out at the Semmelweis
University Heart and Vascular Centre (Budapest, Hungary). This
study complies with the Declaration of Helsinki and Declaration of
Istanbul. It was approved by Semmelweis University Regional and
Institutional Committee of Science and Research Ethics (SE RKEB
number: 174/2016).

2.1 Participants and procedure

We included adult heart transplant recipients who were in long-
term follow-up at the Semmelweis University Heart and Vascular
Centre. Participants were eligible for inclusion if they met the
following criteria: we included all heart transplant recipients who
were treated at Heart and Vascular Centre after heart transplant after
the post-transplant consultation. Exclusion criteria were as follows:
heart transplant recipients who did not attend a follow up during the
data collection period (October 2016-October 2017). Heart
transplant recipients who have not received the post-transplant
consultation from doctors. Heart transplant recipients who had
serious health issues which prevented them from being able to
be interviewed.

Written informed consent was obtained from all patients,
respondents were free to leave at any time. Data were gathered in
structured, face-to-face interviews between October 2016 and October
2017. The interviews took place at the treatment facility, either in the
outpatient department or the post-operative transplant ward with a
participant and the interviewer in attendance, each lasted
approximately 50-80 min. The same interviewer (first author)
conducted each paper-and-pencil interview. Altogether 100 patients
were involved in the survey, data from 98 participants were finally
used due to missing responses. One hundred and twenty-seven heart
transplant recipients were treated at Semmelweis University during
the period in question.

At Semmelweis University Heart and Vascular Centre all post-
heart transplant patients have the opportunity to participate in a post-
transplant consultation which includes the treating doctors, recipients,
and caregivers as well. Patients can ask their questions about the
surgery and aftercare during the session. Heart transplant recipients
also receive a written information leaflet prepared by the doctors
before the consultation, which contains key information on life after
heart transplantation (HTx).

2.2 Measures

We recorded major sociodemographic characteristics of
respondents (gender, age, levels of education, marital status) and
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collected information on their possible medical professional
background and the date of the transplant (21).

Two different instruments were used to measure HL. Firstly, the
Hungarian version of the validated Health Literacy Survey
Questionnaire (HLS-EU-Q47) (3, 17, 18).

Responses were rated on a four-point Likert scale (1 = very
difficult, 2 = difficult, 3 = easy, and 4 = very easy). The total score
represents a general HL index which consists of three sub-indices, such
as health care (“It measures the ability to access, understand and
interpret medical information and make health related decisions”)
disease prevention (“It evaluates accessing, understanding and
interpreting information on risk factors and the ability to judge the
relevance of this information”), and health promotion (“It measures
the ability to access, understand and interpret health promotion related
information and form an opinion accordingly”) (18). Higher scores
reflect higher levels of HL, and four categories of health literacy can
be distinguished: inadequate (0-25 points), problematic (>25-33
points), sufficient (>33-42 points) and excellent (>42-50 points) (18).
The internal consistency of the entire questionnaire (Cronbach’s
alpha =0.94) and its sub-indices (Cronbach’s alpha = 0.85-0.88)
proved to be acceptable in the present sample.

The validated Hungarian version of the Newest Vital Sign (NVS)
test was the other instrument of HL (3, 19, 20). It contains six questions
about an imaginary ice cream nutrition label where basic mathematical,
reading and text comprehension skills are required to solve the
questions. This measure defines three levels of functional HL according
to the number of correct answers (from 0 to 6 points): high likelihood
of limited HL (0-1 point), possibility of limited HL (2-3 points) and
adequate HL (4-6 points) (20). The internal consistency of the test was
acceptable in the present sample (Cronbach’s alpha = 0.82).

Quality of life was assessed with two questions, which were used
for our study purposes, and are not validated measures: 1. How would
you rate your current quality of life on a scale from 1 to 5, where 1 is
the worst and 5 is the best? 2. How would you rate your pre-transplant
quality of life on a scale from 1 to 5, with 1 being the worst and 5 being
the best?

Regarding health risks behaviors, we asked questions about smoking
and alcohol consumption. These questions are part of the validated and
widely used HLS-EU-Q86 measure (21). Do you smoke or have
you ever smoked (cigarettes, cigars, pipes)? Did you drink any alcoholic
beverages (beer, wine, spirits, cider or other) in the last 30 days? How
many times have you consumed alcohol in the last 30 days? On days
when you drink alcohol, how much do you usually drink?

With regard to health-promoting behaviors, we gathered information
about physical activity. These questions are part of the validated and
widely used HLS-EU-Q86 measure (21). During the past month, how
often did you exercise for at least 30 min, e.g., running, walking, cycling?

2.3 Statistical analyses

To estimate the internal reliability of the scales, we calculated
Cronbach’s alpha coefficients. Intraclass Correlation Coefficient (ICC)
analysis was used to assess the level of agreement between the two
continuous measurement tools of health literacy. A two-way mixed-
effects model with absolute agreement was applied (22). To compare HL
of heart transplant recipients with international reference values, we used
a chi-square test. Potential predictors of HL were tested by multiple linear
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regression analysis, using the enter method. A post hoc power analysis
was conducted using G*Power (version 3.1.9.7) to assess the achieved
statistical power for the multiple linear regression analysis (23). The levels
of the quality of life before and after surgery were assessed with a paired
sample t-test. As effect size, Cohen’s d was calculated. Group comparisons
on continuous variables were conducted using independent-samples
t-tests. Linear relationships were tested with Spearman’s rank correlation
analysis. Analyses were performed with SPSS 21.0.

3 Results

The majority of the sample (n = 98) was male (84%), with a mean
age of 51.6 (SD = 10.48, range: 23-71) years. On average, 28.5 (SD = 41.2,
range: 0.9-192.4) months passed between heart transplantation and data
collection. Other demographic data are presented in Table 1.

3.1 Health literacy

The Intraclass Correlation Coefficient (ICC) calculated between
the two measurement instruments—namely HLS-EU-Q47 and NVS
test—yielded negative values (single measures: —0.004 [95% CI:
—0.012, 0.011]; average measures: —-0.007 [95% CI: —0.025, 0.022]),
indicating a lack of agreement and potentially systematic disagreement
between the tools. According to established guidelines, ICC values
below 0.50 reflect poor agreement, with negative values suggesting
that the variability due to measurement error exceeds the variability
between subjects (22). These findings imply that the two instruments
should not be considered interchangeable for assessing health literacy.
The observed discrepancies may be attributable to differences in their
conceptual foundations or scaling methodologies. Consequently,
subsequent analyses were conducted separately for each instrument.

The mean score for the HLS-EU-Q47 and its sub-indices was above
40.0 points in all cases. In comparison with representative Hungarian
data and representative data from HLS-EU, we found that excellent HL
was significantly more frequent among heart transplant recipients, while
problematic and inadequate HL were less frequent (Table 2) (3, 21).

TABLE 1 Demographic characteristics of the sample.

Variables ‘ Categories ‘ n (%)

Gender Males 82 (83.7)
Females 16 (16.3)

Marital status Single 17 (17.3)
Married 59 (60.2)
Not living together/ 17 (17.3)
Divorced
Widowed 5(5.1)

Education Less than high school 56 (57.1)
High school graduate 23(23.5)
College graduate or 19 (19.4)
more

Healthcare professional Yes 9(9.2)

background No 89 (90.8)
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TABLE 2 Percentage frequency distribution of health literacy categories (HLS-EU-Q47) and comparison with reference data.

Variables Sample Inadequate Problematic Sufficient Excellent Adf) p
General health Present 1.0 14.4 35.1 495 -
literacy index Reference 1 19 33 38 10 7(3) = 178.065
p<0.001
Reference 2 12.4 35.2 36.0 16.5 1*(3) = 86.066
p<0.001
Health care literacy Present 0.0 13.4 38.1 48.5 -
index Reference 1 18 27 40 15 £(3) =96.558
p<0.001
Reference 2 12.1 28.8 39.1 19.9 2(3) =59.427
p<0.001
Disease prevention Present 1.0 14.4 30.9 53.6 -
literacy index Reference 1 21 30 36 13 7(3) = 149.991
P <0.001
Reference 2 13.7 29.1 35.9 23.1 1(3) =66.739
P <0.001
Health promotion Present 3.1 16.7 36.5 438 -
literacy index Reference 1 25 29 35 11 £(3) = 117.074
p<0.001
Reference 2 30.8 20.1 49.1 2(2) =43.356
p<0.001

Reference 1: representative Hungarian data (3), Reference 2: representative data for 8 European countries (Hungary is not included) (21).

However, for the NVS test, the frequency of HL categories did
not differ significantly from the European representative data, but in
comparison with Hungarian representative data, HL of heart
transplant recipients had significantly worse results (Table 3)
(19, 21).

3.2 Predictors of health literacy

Potential predictors of HL were tested using multiple linear
regression analysis. For the first model, the General HL Index of the
HLS-EU-Q47 was the dependent variable, while for the second
model, the NVS test was the dependent variable. The independent
variables were gender, age, education, and time since HTx. On the
basis of our results, we could not identify any significant predictor
for the general HL index (HLS-EU-Q47) and the variance explained
by the model was also zero (Model 1, Table 4). However, HL
measured with the NVS test showed a significant association with
both age and education. HL decreased with increasing age
(p = —0.445, p < 0.001), and was higher among those with at least
high school graduation than among those with lower education
(f=0.212, p = 0.023). The variance explained by the model was
21.2% (Model 2, Table 4). Due to the limited sample size (n = 98),
a post hoc power analysis was conducted using G*Power (version
3.1.9.7) to assess the achieved statistical power for the multiple
linear regression analysis (Model 2) (23). Given an observed effect
size of f* = 0.269 (calculated from the second model’s coefficient of
determination [R?], using Cohen’s formula f* = R*/(I — R?)), an
alpha level of 0.05, a total sample size of 98 participants, and 4
predictors, the analysis revealed a statistical power of approximately
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0.99 (24). This indicates that the study had a very high probability
of detecting a true effect of this magnitude.'

3.3 Quality of life

The results of the paired sample ¢-test showed that the current
perceived QoL of the participants was significantly and largely better

1 In order to assess the robustness of Model 2, a binary logistic regression
analysis was also conducted. The dependent variable was health literacy
measured by the Newest Vital Sign (NVS) test, dichotomized as limited vs.
adequate, while the predictors included sex (reference: male), age, education
level (reference: primary education), and time since heart transplantation (in
months). According to the results, the model proved to be statistically significant
(¥*(4) = 32.38, p < 0.001), explained a substantial proportion of the variance
(Nagelkerke R? =
Hosmer—Lemeshow test (4%(8) = 5.55, p = 0.698). The overall classification

0.375), and demonstrated acceptable fit based on the

accuracy was 73.5%, correctly identifying 78.0% of participants with limited
health literacy and 68.8% of those with adequate literacy. In this model, both
age and education level emerged as significant predictors: each additional
year of age was associated with a 13% decrease in the odds of having adequate
health literacy (OR = 0.87, 95% CI[0.82, 0.93], p < 0.001), and participants with
at least secondary education had over three times higher odds of adequate
health literacy compared to those with only primary education (OR = 3.32,
95% ClI [1.23, 8.97], p = 0.018). Neither sex (OR = 1.11, 95% CI [0.30, 4.12],
p = 0.873) nor time since transplantation (OR = 1.01, 95% CI [0.99, 1.02],

p = 0.399) was significantly associated with the outcome.
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TABLE 3 Percentage frequency distribution of health literacy categories (NVS) and comparison with reference data.

High likelihood of Possibility of limited Adequate literacy

limited literacy literacy
Present 24.5 26.5 49.0 -
Reference 3 12 20 69 27(2) =20.718
P <0.001
Reference 2 212 23.5 55.3 2(2)=1.591
p=0451

Reference 2: representative data for 8 European countries (Hungary is not included) (21). Reference 3: representative Hungarian data (19).

TABLE 4 Predictors of health literacy.

Independent Model 1 Model 2
variables General health Newest Vital Sign
literacy index test

(HLS-EU-Q47)

B t p
Constant 9.963 <0.001 6.013 <0.001

Gender (1. male,2. | —0.030 = —0.293 0.770 0.036 0.389 0.698

female)

Age 0.181 1.692 0.094 —0.445 | —4.730 @ <0.001

Levels of education | —0.070 = —0.676 = 0.501 0.212 2.318 0.023
(1. less than high
school, 2. at least
high school
graduate)

Time since heart 0.003 0.032 0.975 0.018 0.195 0.846
transplant surgery

(month)

Adjusted R? 0.0% 21.2%

than before HTx (#(97) = —12.171, p <0.001, Cohen’s d=1.76,
Figure 1).

The results of the correlation analysis showed that the current
QoL had a significant, weak, positive association with the HLS-EU-
Q47 questionnaire scores, both in the case of the general HL index
and the sub-indices. However, HL operationalized with the NVS
test was not significantly associated with subjective QoL (Table 5).

3.4 Health risks and health-promoting
behaviors

With regard to smoking, 2.0% of respondents (n=2) were
smokers at the time of the data collection, 73.5% (n = 72) had been
smokers in the past but had already quit, while 24.5% (n = 24) had
never smoked.

A quarter of the respondents (25.5%, n = 25) reported having
consumed alcohol in the past 30 days. Daily alcohol consumption
affected 3.1% (n = 3). In this sample of heart transplant recipients,
1.0% (n = 1) consumed alcohol 4-5 times a week, 4.1% (n =4) 2-3
times a week, 3.1% (n = 3) once a week, while 7 respondents each
(7.1-7.1%) reported drinking alcohol 2-3 times a month or only once
in this period. In terms of the amount of alcohol consumed on one
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occasion in the past month, we found that 2.0% of the respondents
(n=2) had 3-4 drinks, 17.3% (n = 17) had 1-2 drinks, 6.1% (1 = 6)
had less than one drink occasionally.

Finally, our results showed that half of the participants (50%,
n = 49) had exercised (e.g., running, walking, and cycling) for at least
30 min almost every day in the last 30 days. A fifth of them (21.4%,
n =21) had done so a few times a week, 8.2% (n = 8) a few times in
the past month. A further fifth of the sample (20.4%, n = 20) did not
exercise at all.

Overall, no significant or even marginally significant relationships
were found with any of the measured aspects of HL for alcohol
consumption, and physical exercise. The authors will provide the data
upon request.

4 Discussion

This cross-sectional study is the first one which explores the
health literacy of heart transplant recipients with two different
questionnaires simultaneously to our knowledge. We found very
different HL results depending on the measurement tool used. The
frequency of limited HL (inadequate and problematic) was 15.4%
measured with the HLS-EU-Q47, however, measured with the NVS
test, 24.5%. HLS-EU-Q47 measures the self-perceived level of health
literacy by evaluating the ability to access, understand, appraise and
apply health information to make decisions regarding health, while,
NVS is an objective screening tool, which evaluates mathematical,
reading and text comprehension skills (18, 20). Comparing
HLS-EU-Q47 results with national data and representative data
from HLS-EU, we found that our sample showed better results in all
aspects for subjective HL (3, 21). This may be explained by the
knowledge and experience gained during the chronic heart failure
patient journey, which is particularly characteristic of most heart
transplant recipients. The current sample represents a highly
selected population, with previous experience in the healthcare
system. At Semmelweis University Heart and Vascular Centre
(Budapest, Hungary), we implement protocol based patient
education sessions before discharging patients, as well as family
education session. The multidisciplinary team members
(cardiologist, surgeon, anesthesiologist, psychologist, clinical
pharmacist, dietetician and heart failure/transplant nurse) regularly
educate the patients during the rehabilitation phase as well and they
are accessible during the long term follow up. The transplant
cardiologist and coordinator team are available 0-24 and they
support each heart transplant recipient treated at our facility, in case
they are in need of acute medical care. This may be a relevant factor
in interpreting our results, which show that participants feel that
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How would you rate your quality of life on a scale from 1
to 5, where 1 is the worstand 5 is the best?
4,5
3,8
4,0
3,5
30 21
€25
@
22,0 -
1,5 |
1,0 4
0,5 4
0,0
Before surgery Currently
FIGURE 1
Changes in perceived quality of life. The figure shows the 95%
confidence intervals of the means.

TABLE 5 The relationship between health literacy and quality of life.

Variables Current quality of life

General health literacy index 0.24*
Health care literacy index 0.21%*
Disease prevention literacy index 0.21%*
Health promotion literacy index 0.24*
Newest Vital Sign test 0.05

Spearman’s rank correlation coefficients, *p < 0.05.

they can manage their disease well and navigate in the healthcare
system easily.

We found lower NVS scores in our sample than the Hungarian
representative study, but no significant differences compared to the
European representative data (19, 21). The reason for the difference
may be due to low educational attainment, because people more likely
perform worse on tasks requiring text comprehension and numeracy
skills than those with higher educational attainment. The high
percentage with lower education level in the sample may be in
association with the national healthcare system. Transplantation is
covered by health insurance in Hungary, making it more accessible to
patients from different socioeconomic backgrounds. Similar results
were found in renal transplant population in another study comparing
candidate and recipient outcomes with three different HL
measurement tools [The Rapid Estimate of Adult Literacy of
Medicine-Transplant (REALM-T), NVS test, and the Decision-
Making Capacity Assessment Tool (DMCAT)] (25). The authors
concluded that there were some discrepancies between these HL tools
which may be clinically relevant (25). The NVS is also characterized
by being a specific HL tool that measures reading skills, text
comprehension and numeracy and this may also be a reason for the
overestimation of limited HL (20).

Recently, there has been emerging research on objective and
subjective HL, their relationship to each other and how this
knowledge can be implemented in clinical practice. A study suggests
that subjective and objective, i.e., performance-based HL, are two
different concepts and should be treated separately. Objective HL
helps patients to recognize low-quality health information and
health-related misinformation (26). Another study found that
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subjective and objective HL and numeracy can also be identified as
distinct but related concepts. Its results have also encouraged the use
of different types of HL measures on the same patient population to
obtain in-depth analysis and a better understanding of HL and health
outcomes and their associations (27). Comparison of different HL
measurements found low to moderate correlations between different
HL screening tools [Test of Functional Health Literacy in Adults
(TOFHLA), NVS, HLS-EU-Q47, and Health Literacy Questionnaire
(HLQ)], also highlighting the fact that these measure different aspects
of health literacy. The researchers suggest that understanding the
measurement differences of the different tools can help clinicians to
choose the right instrument for their measuring purpose (28).

In addition to the measurement and interpretation of HL, there
is growing evidence to support the importance of health behaviors in
solid organ transplant (SOT) recipients. Post-transplant smoking is
associated with poor outcomes (29). Reported rates of post-transplant
smoking range from 1.0 to 73.0% (29). The rate of current smokers
in our sample was exceptionally low (2%), which is similar to the
findings of the BRIGHT Study (14, 30). This implies that most
patients adhere to the strong recommendations of clinicians against
smoking, the current ISHLT guideline also supports smoking
abstinence (31). While current ISHLT guidelines recommend
limiting alcohol consumption to 1-2 drinks per day, a new WHO
statement supports total alcohol abstinence for the general population
(31, 32). According to a recent study, any amount of alcohol
consumption is associated with increased cardiovascular disease and
cancer risk (33, 34). On average, 23.6% of SOT recipients consumed
alcohol after their transplant, with limited data available regarding
the HTx population (35). Our findings are similar, with a quarter of
our sample having drunk in the past month. Current evidence on the
adverse effect of any amount of alcohol consumed should
be presented to HTx recipients, and patient education should also
focus on demonstrating the potential negative effects of any amount
of alcohol consumed, and guidelines should be updated accordingly.

In SOT recipients, some research suggests that patients maintain
low physical activity levels for years after surgery despite the negative
health outcomes of low physical activity (36, 37). In our study, 50%
of patients performed sufficient physical activity according to the
current ISHLT guidelines; however, 50% of patients did not perform
sufficient physical activity. The BRIGHT study found similar results
(30). Around one fifth of our sample does not do any exercise, which
is less than half the prevalence of the Hungarian population (59%)
(38). Finding ways to support patients to engage in sufficient physical
activity can have huge health benefits by reducing metabolic,
hemodynamic, and other risk factors contributing to
non-communicable diseases. A study mentions that e-health
programs could be a possible aid in achieving these goals (39, 40).

With regard to the relationship between the measured aspects of
HL and health behaviors, we found no significant or even marginally
significant relationships between the two. This is in line with the
findings of HLS EU and the BRIGHT Study in terms of smoking and
alcohol consumption (21, 30). The BRIGHT Study, however, found
that heart transplant recipients with adequate HL were more likely to
be sufficiently active physically (14). In another study, inadequate HL
was not found to be significantly associated with health risk behaviors
(alcohol, smoking, sedentary lifestyle) and psychosocial factors (peer
influence, social norms) were mentioned as possible causes that may
influence these behaviors and neutralize the effect of HL (41). Our
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findings also indicate that in our sample, patient decisions about
health behaviors may depend on unexplored psychosocial factors
other than health literacy itself.

We found that better subjective HL was associated with better
QoL (p < 0.05) in the overall index and sub-indices of HLS-EU-Q47.
However, objective HL as measured by NVS was not associated with
QoL. This may be due to the fact that objective and subjective HL
reflect different skills and QoL is also influenced by multiple factors,
such as subjective opinion, physical condition, as well as social and
economic factors, etc. (42, 43).

Our study focuses on measuring the health literacy of heart
transplant recipients and our results and conclusions support the
need for establishing future interventions. Improving HL requires a
complex assessment process, a multi-faceted approach for both
caregivers and stakeholders. As clinicians, it is not only essential to
measure HL and consider HL when evaluating a patient but also to
be aware of what we measure and how we interpret the results. The
analysis of the responses of the HLS-EU-Q47 questions can be useful
in identifying the weakest HL domain, characterized by a sub-index
of patients with overall excellent or good HL. It may be helpful to
design tailored, domain-specific interventions aimed at
understanding. However, the NVS results reflect patients with a high
potential for misunderstanding or misusing written health
information. For patients with lower NVS scores, it may be more
effective to combine verbal information with a visual component, rely
less on written patient information leaflets, and educate them about
the importance of using only reliable health information sources. Our
study can be a strong motivating factor for the development of
specific HL measurement tools for HTx patients in the future. The
use of questionnaire-based measurement tools and the assessment of
other psychosocial factors affecting adherence can support a holistic
approach that is inevitable in complex care planning.

It would also be important to educate and involve the
multidisciplinary post-transplant team (psychologist, clinical
pharmacist, dietetician) in evaluating, interpreting and implementing
the results of our study and they could also contribute to educating
low HL patients about the important health risks, medication regimens.

The primary caregiver also has an important role in post-
transplant medical management. The simultaneous health literacy
evaluation and interpretation of the primary caregiver could help with
further understanding of HL in the transplant population.

In the future, beyond the concept of the Stanford Integrated
Psychosocial Assessment for Transplant, large, international,
multicenter studies would be needed to measure the predictive value
of instruments measuring psychosocial status (44).

There are some limitations to our study. The number and
characteristics of individuals who refused participation were not
recorded. As a result, we cannot determine whether any selection bias
may have occurred during data collection. Because of its cross-
sectional design, we could not examine the changes in HL of our
sample at different time points after transplant. Therefore, we could
not establish causality in the determinants of changing HL either.
Another limitation is that we only studied patients from one
transplantation center, the gender ratio was not equal, which was
counterbalanced by the relatively large sample size. The HL tools used
in our study had a more general and less disease-specific structure.
There is not any disease-specific HL assessment tool for heart
transplant recipients. Comparisons of health literacy with national

Frontiers in Public Health

10.3389/fpubh.2025.1575256

and international reference data should be interpreted with caution
due to potential methodological differences, such as sampling
procedures, timing of data collection, and characteristics of the
studied populations. Also, there are differences in the degree of
education and literacy among countries, this factor should
be considered when interpreting our results. Furthermore,
comparisons with other studies may be affected by ecological fallacies
and uncontrolled confounding factors, which should be considered
when interpreting the results. The use of a single-item measure to
assess quality of life limits reliability and content validity, and does
not allow for the identification of specific domains contributing to
the overall rating. The potential impact of social desirability bias was
not addressed, which may be considered a limitation given the
interviewer-administered data collection. Finally, our sample
represents a highly selected group of heart transplant recipients,
which limits the generalizability of the findings.
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