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ABSTRACT

Background: Health literacy (HL) is a concept that indicates people’s knowledge and awareness about health and helps
individuals management of chronic disease and treatment of their own diseases. Our aim was to determine the health
literacy status of patients undergoing hemodialysis treatment and to investigate its relationship with treatment variables.
Methods: This research was conducted with patients on hemodialysis therapy at a hospital in Tiirkiye. In our study, the
Turkish version of the European Union Health Literacy Survey-47.2 was applied to the patients. Medication adherence of
the patients was tested by Morisky Medication Adherence Scale.

Results: A total of 152 patients were included in the study. The HL level was perfect at a rate of 7.2%, adequate at a rate of
32.9%, problematic at a rate of 49.3%, and inadequate at a rate of 10.5% of the hemodialysis patients. Emergency admis-
sion, missed appointments, number of hospitalizations per year, duration of chronic kidney disease, and drug compliance
were found to be similar between groups with limited and adequate HL levels. However, the application rate for cadaveric
kidney transplantation in patients with adequate or perfect HL levels (72.1%) was significantly higher than in those with
limited or inadequate HL levels (41.8%) (P <.001).

Conclusion: Health literacy was found to be inadequate among hemodialysis patients. There was a significant difference
in rates of admission for kidney transplantation between health literacy groups. It is seen that hemodialysis patients with

high health literacy levels prefer kidney transplantation at a higher rate.
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INTRODUCTION

Chronic kidney disease (CKD) is considered one of the
most important public health problems worldwide.
According to various studies, it is estimated that it will
rise to the top among the causes of death worldwide in
the coming years. Chronic kidney disease significantly
reduces quality of life, increases social and financial
costs, and causes end-stage kidney disease, which
requires kidney replacement therapy and causes pre-
mature death.*®

The physician, health system, and environmental fac-
tors have an effect on non-diagnosis in early stages for

This work is licensed under a Creative Commons

Attribution 4.0 International License.

chronic diseases; however, the individual’s tendencies
in health are also an important factor. Personal charac-
teristics are at the forefront also in the management of
treatment in diagnosed patients. Most properly, access
of individuals to medical information, and their under-
standing and adequate behavior when they become ill
in order to maintain a healthy life have gained impor-
tance, and the health literacy (HL) concept has emerged.’
Health literacy provides individuals with the ability to
access, understand, and use medical information, thus
improving and maintaining their quality of life.® Studies
on HL have shown that individuals with inadequate or
limited HL benefit less from preventive health services,
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and chronic disease management is more unsuccessful than
those with adequate HL. Mortality and morbidity rates of these
individuals are also higher. When the correlation between
chronic disease and HL is examined, low HL level is associated
with poor disease management and more complications in
patients with CKD, asthma, chronic obstructive pulmonary dis-
ease, type 2 diabetes, and depression.®*?

In this study, we aimed to determine the HL status of patients
undergoing hemodialysis treatment in our region and to ana-
lyze the correlation of HL with treatment variables.

MATERIAL AND METHODS

This research was conducted between July 1,2019, and July
31, 2019, with patients undergoing hemodialysis therapy due
to chronic kidney failure in a hospital, following their written
consents. Ethics committee approval was obtained from the
Bursa Yiiksek Ihtisas Training and Research Hospital Clinical
Research Ethics Organization (approval number: 2011-KAEK-25,
September 6, 2019). Communication with patients was estab-
lished in the dialysis unit.

Sociodemographic data of the patients, including gender, age,
height and weight, education level, occupation, marital status,
smoking and alcohol use, and economic status, were recorded.
The Turkish version of the European Union Health Literacy
Questionnaire-47 (HLS-EU-Q47, see supplement) was adminis-
tered to the patients via face-to-face interviews. Questionnaire
items were subdivided as follows: health care questions 1-16,
disease prevention questions 17-31, and health promotion
questions 32-47. The perceived difficulty of each item was
rated using a four-point Likert scale as follows: 1 = very difficult,
2 =difficult, 3 = easy, and 4 = very easy. Unanswered questions
were not scored. Scores were categorized as follows: 0-25 was
considered inadequate HL, >25-33 was considered problematic
HL, >33-42 was considered adequate HL, and >42-50 was con-
sidered excellent HL.

Statistical Analysis

Compatibility of variables with the normal distribution was
analyzed using the Shapiro-Wilk test. Continuous variables are
expressed as median (minimum-maximum) values. Categorical

MAIN POINTS

+ Existing studies show that the limited HL of patients with CKD
has been associated with adverse clinical events, increased
hospitalization, and mortality.

« Inour study, HL level of hemodialysis patients was 7.2% per-
fect, 32.9% adequate, and 49.3% problematic. Current stud-
ies likewise report that the prevalence of low HL is as high as
50% among patients receiving dialysis.

+ Limited HL occurs at a significantly lower rate in transplant
recipients (14%). This suggests that patients with higher HL
are more likely to be transplanted.
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variables are expressed as n (%). According to the test of nor-
mality, the Mann-Whitney U-test was used to compare 2
groups, and the Kruskal-Wallis test was used in case of more
than two groups. Pearson chi-square, Fisher’s exact chi-square,
and Fisher-Freeman-Halton tests were used for the compari-
sons of categorical variables among the groups. Internal consis-
tency of the scales was analyzed using Cronbach « coefficient.
The Statistical Package for Social Sciences version 21.0 software
(IBM Corp.; Armonk, NY, USA) was used for statistical analysis
and P <.05 was accepted as statistically significant.

RESULTS

The study included 152 (75 females and 77 males) volunteer-
ing patients. The response rate was calculated as 92.12%.The
mean age of the patients was 58.14 + 13.02 years (Table 1).
There was at least 1 comorbid disease in 84.90% of the partici-
pants. The most common comorbid diseases were hyperten-
sion (64.50%), cardiovascular disease (41.40%), and diabetes
mellitus (29.60%).

The HL level was perfect at a rate of 7.2%, adequate at a rate of
32.9%, and problematic at a rate of 49.3% (Table 2). Among the
subheadings of the HL questionnaire, the perfect HL level was
highest in questions related to healthcare, at 14.50%. For ques-
tions related to disease prevention and health improvement,
the perfect HL rates were 7.2% and 7.9%, respectively (Table 2).

There was no significant difference between groups with lim-
ited and adequate HL levels in terms of emergency admissions,
missed appointments, number of hospitalizations per year,
duration of CKD, and drug compliance (Table 3). Regarding kid-
ney transplant data, 38 out of 91 patients (41.8%) with limited
or inadequate HL and 44 out of 61 patients (72.1%) with ade-
quate or excellent HL applied for cadaveric kidney transplanta-
tion. The difference between them was statistically significant
(P <.001) (Table 3). Rates of influenza and pneumococcal vac-
cination were not different among the groups. Compliance with
medication was also not different (Table 4).

The health literacy scale’s Cronbach a value was 0.82. Periodic
examinations and adult vaccination were the most difficult
issues for patients on the health literacy scale. The rate of
patients who were admitted for kidney transplantation among
those with an adequate/perfect HL level was significantly higher
than those with a limited/inadequate HL level.

DISCUSSION

According to this study, the HL level was inadequate or prob-
lematic in 59.8% of the patients. No statistical difference was
found in the comparison between HL groups in terms of adher-
ence to drug use. The relationship between waiting for cadav-
eric kidney transplantation and HL was found to be significant.
Although the level of HL differs between countries, studies
show that inadequate and problematic levels vary between 7%
and 47%."* The reliability and validity of the Turkish version
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Table 1. Characteristics of the Participants

n=152

58.14 + 13.02 (24-85)
75 (49.30%)/77 (50.70%)

Age (years)

Gender (female/male)

Educational status
Primary school and lower

Secondary school and high
school

BMI (kg/m?) 25.30 (16.80-21.50)
Height (cm) 165 (145-85)
Weight (kg) 69 (39-156)
Total time of education (years) 5(0-15)
Marital status
Married 115 (75.70%)
Single 23 (15.10%)
Widow 14 (9.20%)

85 (55.90%)
51 (33.60%)

Table 2. Health Literacy Scores Distributions

Inadequate | Problematic | Adequate | Perfect

HL (%) HL (%) HL (%) | HL (%)

General HL 10.50% 49.30% 32.90% 7.20%
Health care HL 5.30% 29.60% 50.70% 14.50%
Disease 16.40% 46.10% 30.30% 7.20%
prevention HL
Health 27.60% 47.40% 17.10% 7.90%
improving HL
HL, Health literacy.

HL was 18% in 401 patients with CKD stages 1-5. In a study by
Cavanaugh et al., in which they analyzed the HL of 480 patients
receiving hemodialysis treatment, a limited HL rate of 32% was
found.®® This result is similar to the study conducted by Grubbs
et al. on 62 hemodialysis patients.” In another study with 260
patients on hemodialysis treatment, the prevalence of limited
HL was found to be 15%.% Health literacy prevalence changes

University 16 (10.50%)
Profession

Housewife 60 (40.10%)
Retired 46 (30.30%)
Self-employment 17 (11.20%)
Worker 16 (10.50%)
Unemployed 7 (4.60%)
Technician 3(2%)
Farmer 1(0.70%)
Officer 1(0.70%)

Economic status

Bad 12 (7.90%)
Moderate 113 (74.30%)
Good 17.80%)

Smoking (yes)
0.50-50)
5.30%)

27 (

36 (23.70%)
Cigarettes (package/year) 10 (
8(

Alcohol (yes)

Data are given as mean * standard deviation, median (minimum-maximum), and
n (%).

of the HLS-EU-Q47 were demonstrated in a study by Abacigil
et al. This study showed that the 13.1% of the individuals had
inadequate and 39.6% had problematic HL levels.* In a study
by Sorensen et al., 12% of the patients had inadequate HL and
47% had limited HL. In this study, the adequate/perfect HL rate
was only 19.5%.% Despite the growing awareness of HL in terms
of kidney health, few studies have analyzed HL in patients
with CKD. Wright et al.'” found that the prevalence of limited

Table 3. Comparisons Among Health Literacy Groups
Health Literacy
Limited/ | Adequate/
Inadequate | Perfect
(n=91) (n=61) P

Number of applying to 0 (0-10) 0(0-2) .895°
emergency
Missing appointment 0(0-3) 0(0-3) .1822
Influenza vaccination 55 (60.40%) | 32 (52.50%) | .330°
Pneumococcal vaccination 1(1.10%) 1(1.60%) 1.00¢
Hepatitis carrier 3(3.30%) 0 274
Weekly dialysis number 3(2:3) 3(2-4) 6182
Hospitalization in the recent 0(0:3) 0(0:3) 4662
year
CKD duration 6(0.20-21) | 7(0.30-34) | .290°
Medication adherence

High 18 (40.90%) | 16 (41%)

Medium 15 (34.10%) | 13 (33.30%) | .997"

Low 11 (25%) |10 (25.60%)
Hypertension 54 (59.30%) | 44 (72.10%) | .106°
Systolic blood pressure 125 (85-155) (130 (66-165)| .060?
Diastolic blood pressure 80 (55-90) | 80 (60-100) | .6252
Admission for transplantation | 38 (41.80%) | 44 (%72.10) |<.-001°
Data are expressed as median (minimum-maximum), n (%).
CKD, chronic kidney disease.
2 Mann-Whitney test
b Chi-square test.
¢ Fisher’s exact chi-square test.
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Table 4. Comparisons Among Medication Adherence Groups
Medication Adherence
High Medium Low
(n=34) (n=28) (n=21) P
Systolic blood {130 (66:160) |135 (110-150) |135 (110-165) |.895¢
pressure
Diastolic blood | 80 (65-100) 80 (70-85) 80 (65-90) |.869¢
pressure
Health service
Perfect 4(11.80%) | 8(28.60%) 4 (19%)
Adequate 18 (52.90%) | 13 (46.40%) | 9 (42.90%) |.616¢
Problematic |11 (32.40%) | 6(21.40%) | 6 (28.60%)
Inadequate 1(2.90%) 1(3.60%) 2 (9.50%)
Disease
prevention
Perfect 2 (5.90%) 2 (7.10%) 0
Adequate 10 (29.40%) | 13 (46.40%) | 6(28.60%) |.530¢
Problematic |18(52.90%) | 9(32.10%) 11 (52.40%)
Inadequate 4(11.80%) | 4(14.30%) 4 (19%)
Health
promotion
Perfect 3(8.80%) 2 (7.10%) 1 (4.80%)
Adequate 6(17.60%) | 8(28.60%) 1(4.80%) |.319¢
Problematic |20 (58.80%) | 14 (50%) | 12 (57.10%)
Inadequate 5(14.70%) | 4 (14.30%) 7 (33.30%)
General
Perfect 2 (5.90%) 3(10.70%) 0
Adequate 14 (41.20%) | 10 (35.70%) | 10 (47.60%) |.316¢
Problematic 17 (50%) 13 (46.40%) 7 (33.30%)
Inadequate 1(2.90%) 2 (7.10%) 4 (19%)
Data are expressed as median (minimum-maximum), n (%)
4 Kruskal-Wallis test
¢ Fisher-Freeman-Halton test

because of differences in the patient population or the use of
alternative HL assessment tools. In these studies, limited HL
was more prevalent in non-white people and people with low
education and income levels.?%

In this study, we found that patients with limited HL applied
for kidney transplantation at a lower rate. While 58.2% of
the patients in the limited and inadequate HL group did not
apply for a cadaveric kidney transplant, 72.1% of the patients
in the adequate or perfect HL group applied for a cadaveric
kidney transplant. In our center, all patients are provided
with information about kidney transplantation. Patients who
want to undergo transplantation apply to transplant centers
themselves. However, patients with high awareness who can
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understand the seriousness of the transplantation process and
can use immunosuppressive drugs regularly are more encour-
aged for transplantation. This may have had an effect on the
higher rate of patients with adequate HL applying for transplan-
tation. Grubbs et al. reported that access to kidney transplanta-
tion is reduced in patients with poor HL. In addition, they stated
that among 62 dialysis patients, participants with insufficient
HL had a 78% lower kidney transplant application rate than
those with an adequate HL level.”®

In a study performed by Bozkurt et al., questions on deciding
which vaccinations are needed and which medical screenings
are needed were considered the most difficult questions to
answer by the participants, similar to our study. In the same
study, questions on following drug usage instructions, calling an
ambulance in case of emergency, and following the instructions
of a physician or pharmacist were those with the lowest level of
“very difficult” answers.?* Absence of a correlation between HL
and vaccination and treatment loyalty of patients in the current
study can be a reflection of this situation. It can be concluded
that these patients need support for patient education.

In a cohort study of 2274 patients on dialysis, limited HL was
independently associated with reduced access to donor trans-
plant listing, transplantation from a living donor, or from any
donor type.?2 It has been emphasized that patients with limited
HL may have reduced understanding of the consequences of
CKD and the benefits of transplantation. Low socioeconomic
status and comorbidities may further hinder effective care. In
patients with limited HL, sufficient clinician-patient communi-
cation and understanding may not be achieved to enable shared
decision-making required for successful transplantation.

It is expected that patients with good HL status will have higher
compliance with medication use, but in our study, we did not
find any difference in medication compliance among the HL
groups. This may be due to depressive and cognitive impair-
ment, which are common in dialysis patients, as well as social
or economic factors. There was no relationship between the
patients’ arterial blood pressure results and medication com-
pliance. Ultrafiltration during dialysis can also control blood
pressure, making the patient less dependent on blood pressure
medication.

Limitations

The limited number of research studies on this subject and the
use of different scales prevent us from making an adequate
comparison. Medication compliance of hemodialysis patients is
also associated with the compliance of the family. Thus, vari-
ables that may be related to HL can change with involvement
of nurses in the treatment process. This situation may have
affected the results of our study.

Although we expected to see differences in HL among hemo-
dialysis patients in terms of missing polyclinic examinations,
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vaccination, hospitalization, hypertension treatment, and med-
ication compliance, we detected significant differences only in
rates of admission for kidney transplantation from a cadaver.
Patients with an adequate or perfect HL level had a significantly
higher rate of admission for kidney transplantation from a
cadaver compared to those with limited or inadequate HL lev-
els. Increasing the HL level of hemodialysis patients is consid-
ered to be important for their inclusion in the kidney transplant
waiting list, which is the preferred treatment method in this
patient population.
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