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Abstract
Background and Objectives: Health literacy (HL) is essential for managing chronic conditions 
such as inborn errors of immunity (IEI). Limited HL may lead to poor clinical outcomes and 
inefficient healthcare use; however, HL among IEI patients remains underexplored. The aim 
of this study was to evaluate HL levels in adult IEI patients using the Turkish Health Literacy 
Scale (TSOY-32) and to identify associated sociodemographic factors.
Materials and Methods: This cross-sectional study included 27 adult IEI patients receiving reg-
ular immunoglobulin therapy at an allergy and immunology clinic. Participants completed the 
TSOY-32 via face-to-face interviews. The scale assessed HL across two dimensions—Treatment 
and Services (TS) and Disease Prevention/Health Promotion (DP/HP)—and four information 
processing stages. Sociodemographic data were also collected.
Results: According to the TSOY-32 general index, 44.4% of patients had inadequate or prob-
lematic HL. Significant associations were observed between HL levels (particularly in the DP/
HP dimension) and age, gender, education, and marital status. Younger adults (18–34 years) 
showed higher HL than those aged 35 and older and married participants had lower HL than 
singles. Although HL improved with education, no significant link was found between edu-
cational level and overall HL. Economic status had a positive but nonsignificant relationship 
with HL.
Conclusion: A significant proportion of IEI patients had limited HL, which may negatively 
impact treatment adherence. Tailored educational interventions that take into account 
patients’ HL levels (e.g., simplified visual materials, brief in-clinic education, digital tools) 
could help enhance self-management. Larger studies are warranted to clarify the determi-
nants of HL and improve care in this population.
© 2025 Codon Publications. Published by Codon Publications.
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Introduction

Health literacy (HL), as defined by the National Institutes 
of Health, is the ability of individuals to obtain, process, 
and understand essential health information and services 
needed to make informed decisions.1 This skill plays a cru-
cial role in enabling individuals to maintain their health, 
access appropriate treatments, and navigate the health-
care system effectively.

Numerous studies have demonstrated that limited HL is 
strongly linked to poorer health outcomes, higher rates of 
hospital admissions, inadequate use of preventive health-
care services, insufficient knowledge about medical con-
ditions, and increased healthcare costs.2,3 Alarmingly, 
the prevalence of limited HL has been reported to reach 
as high as 36%.4 The 1992 National Adult Literacy Survey, 
which assessed literacy skills in English among more than 
26,000 adults in the United States, revealed that nearly 
half of American adults possess low or limited literacy 
skills, highlighting the widespread nature of this issue.5 A 
large-scale systematic review encompassing data from 85 
studies further underscores the prevalence of limited HL 
in the United States and its consistent associations with 
education, ethnicity, and age.2 Although HL is correlated 
to some extent with educational level, studies show that a 
significant number of patients may not follow this pattern. 
Patients with higher education but low HL are particularly 
at risk, as physicians may rely on their educational back-
ground and overestimate their understanding.6

Previously referred to as “primary immunodeficiency 
diseases,” inborn errors of immunity (IEI) comprise a het-
erogeneous group of congenital disorders affecting com-
ponents of the innate and/or adaptive immune systems. 
These conditions are characterized by immune dysreg-
ulation leading to increased susceptibility to infections, 
autoinflammation, lymphoproliferation, autoimmunity, 
atopy, and malignancies.7 The International Union of 
Immunological Societies (IUIS) classifies IEIs into 10 pheno-
typic categories.8 IEIs affect approximately 1 in 1000–5000 
individuals worldwide.9 Early diagnosis and timely inter-
vention are critical in preventing complications. Moreover, 
adults and elderly patients with IEI frequently present with 
multiple comorbidities involving various organ systems. In 
this context, improving HL in this population is of signifi-
cant importance, as it can positively impact patient man-
agement, similar to its role in many other chronic diseases.

In this study, our aim was to evaluate HL levels among 
patients with IEI managed in our allergy and immunology 
clinic using the Turkish Health Literacy Scale (TSOY-32), a 
validated and reliable questionnaire in Turkish.10 Identifying 
deficiencies in HL may help improve the management of 
IEI patients and reduce associated morbidity and mortality.

Material and Methods

Study design and participants

This study was designed as a descriptive, cross-sectional 
study. Patients diagnosed with IEI according to the diagnos-
tic criteria of the European Society for Immunodeficiencies 
(ESID), who were actively followed up in our adult 

allergy and immunology outpatient clinic and receiv-
ing regular immunoglobulin replacement therapy (IGRT), 
were included in the study.11 Survey data were collected 
after obtaining approval from the local ethics committee 
(Approval Number: İ08-590-23). Only patients who provided 
written informed consent were included. Data collection 
was conducted during either routine outpatient clinic vis-
its or infusion units. Exclusion criteria were: being under 
18  years of age, not providing written informed consent, 
and not receiving regular IGRT.

Data collection

Many scales have been developed using different methods 
to measure HL.2 The TSOY-32, developed by Okyay et al. in 
2016 based on the European Health Literacy Survey study, 
was published by the Turkish Ministry of Health as a vali-
dated and reliable instrument in Turkish.10,12

Data were collected through a two-part survey admin-
istered to participants. The first section gathered sociode-
mographic information, including age, gender, education 
level, and socioeconomic status. The second section con-
sisted of the TSOY-32, which assesses HL.

The TSOY-32 evaluates HL across two main dimensions—
treatment and services (TS), and disease prevention/health 
promotion (DP/HP)—and four key processes—accessing, 
understanding, evaluating, and applying health information. 
The scale includes 32 items, each rated on a 5-point Likert 
scale ranging from 1 (very easy) to 4 (very difficult) and 5  
(I don’t know). Responses are scored from 1 (very difficult) to 
4 (very easy), and the total score is standardized to a range of 
0–50 using the formula: Index = (Arithmetic Mean − 1) × (50/3)

Scores are classified into four categories:

•	 0–25 points: Inadequate HL: Individuals in this group have 
serious problems finding, understanding, evaluating, and 
applying health-related information.

•	 >25–33 points: Problematic/Limited HL: Although individu-
als in this group have some basic skills in HL, they may have 
difficulty understanding and applying complex information.

•	 >33–42 points: Adequate HL: Individuals in this group 
generally have a good level of finding, understanding, 
and applying health-related information.

•	 >42–50 points: Excellent HL: This represents individu-
als with the highest level of competence in accessing, 
understanding, and applying health information.

The TSOY-32 scale results were calculated separately 
as general index, two-dimensional (TS and DP/HP) indexes, 
and four subcategories (access to information [AI], under-
standing of information [UI], evaluating information [EI], 
using/applying information [UAI]) indexes with the speci-
fied formula. Each index score was classified into one of 
the four previously defined HL categories.

Statistical analysis 

All statistical analyses were performed using Statistical 
Package for the Social Sciences (SPSS) software version 
22.0. Descriptive statistics were presented as frequency 
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HL, 25.9% had problematic/limited HL, 29.6% had adequate 
HL, and 25.9% had excellent HL. When the two-dimensional 
indices were examined, the participants were mostly clas-
sified as problematic/limited HL (n = 9, 33.3%) in the TS 
index, whereas the participants were mostly classified as 
adequate HL and excellent HL (n = 8, 29.6%; n = 8, 29.6%, 
respectively) in the DP/HP index. Detailed results for the 
general index, two-dimensional indices, and the four HL 
subcategories are presented in Table 2.

The impact of sociodemographic data on the 
TSOY-32 survey—General index

According to the general index of the TSOY-32 survey, the 
relationships between sociodemographic variables and HL 
levels are detailed in Table 3. The analysis revealed no 
statistically significant associations between gender, age 
groups, educational level, income level, marital status, and 
employment status with HL levels (p = 0.153, p = 0.252,  
p = 0.827, p = 0.055, and p = 0.679, respectively).

In the analysis of HL across gender, a higher proportion 
of male participants demonstrated excellent HL compared 
to females (37.5% vs. 9.1%), whereas females were more 
likely to be in the adequate HL category (45.5% vs. 18.8%); 
however, this difference was not statistically significant  
(p = 0.153). Similarly, when participants were grouped by 
age, those aged 18–34 showed a higher proportion of excel-
lent HL than those aged 35 and above (41.7% vs. 13.3%); 
again, this difference did not reach statistical significance 
(p = 0.252). A linear-by-linear trend toward better HL in 
younger individuals was observed, but did not meet the 
threshold for statistical significance (p = 0.051). Regarding 
marital status, analyzing the distribution by combining the 
inadequate HL and problematic HL groups revealed a sta-
tistically significant difference (p = 0.033). Married individ-
uals were more likely to have “inadequate or problematic 
HL” (60%) compared to single individuals (25%), whereas 
single individuals had a higher proportion of excellent HL 
(50%) compared to married individuals (6.7%) (Figure 1).

For income levels, individuals with income exceeding 
expenses had a higher proportion of excellent HL (42.9%) 
compared to other groups, while those with income below 
expenses exhibited higher proportions in the inadequate 
and problematic HL categories (22.2%). Employment status 
revealed that nonworking participants had a higher propor-
tion of adequate HL (40%), while working participants had 
a higher proportion of excellent HL (29.4%). However, none 
of these distributions—except for marital status—were 
statistically significant.

The impact of sociodemographic data on the 
TSOY-32 survey—Two-dimensional index

The relationship between sociodemographic variables and 
HL categories within the TS and DP/HP dimensions of the 
TSOY-32 survey was analyzed. Within the TS dimension, no 
statistically significant associations were observed between 
HL categories and gender, age groups, marital status, 
income level, or employment status (p = 0.080, p = 0.340, 
p = 0.196, p = 0.130, and p = 0.679, respectively). 

(percentage), mean ± SD, or median (minimum-maximum). 
The χ2 and Exact tests were used to compare the propor-
tions in different categorical groups. Continuous variables 
were investigated with visual and analytical methods to 
determine the normal distribution and analyzed with the 
Student’s t-test. A p-value of < 0.05 was considered statis-
tically significant.

Results

Sociodemographic characteristics

Twenty-seven IEI patients agreed to participate in the 
study, of which 11 (40.7%) were females and 16 (59.3%) 
males. The mean age was 41.78 ± 14.13 years. In terms of 
age distribution, one patient was aged 18–24 years, 11 were 
aged 25–34, 13 were aged 35–64, and two were aged 65 or 
older. Fifteen participants (55.6%) were married. Regarding 
education, 18.5% (n = 5) were primary and middle school 
graduates, 48.1% (n = 13) were high school graduates, and 
33.3% (n = 9) held a university degree or higher. Seventeen 
patients (63%) were employed and 11 (40.7%) reported suf-
ficient income to cover their expenses. The sociodemo-
graphic characteristics of the patients are shown in Table 1.

The TSOY-32 survey results

Based on the general index of the TSOY-32 survey, partic-
ipants’ HL levels were classified as: 18.5% had inadequate 

Table 1  Sociodemographic characteristics of the patients.

n (%)

Gender
Male
Female 

16 (59.3)
11 (40.7)

Age Groups, Years
18–24
25–34
35–64
≥65

1 (3.7)
11 (40.7)
13 (48.1)
2 (7.4)

Occupation
Worker 
Self-employed 
Civil servant 
Retired 
Unemployed 

6 (22.2)
5 (18.5)
3 (11.1)
3 (11.1)

10 (37.0)
Marital Status

Married
Single

15 (55.6)
12 (44.4)

Educational Status
Primary and middle school
High school
University degree or higher

5 (18.5)
13 (48.1)
9 (33.3)

Income and Expense Situation
Income less than expense
Income and expense equal
Income more than expense

9 (33.3)
11 (40.7)
7 (25.9)
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Table 2  Frequency distribution of HL categories in matrix components.

Dimension Health Literacy Category, n (%)

Inadequate Problematic Adequate Excellent 

General 5 (18.5) 7 (25.9) 8 (29.6) 7 (25.9)
Treatment and services

Access to information
Understanding information
Evaluating information
Using/applying information

4 (14.8)
6 (22.2)
4 (14.8)
8 (29.6)
5 (18.5)

9 (33.3)
3 (11.1)
6 (22.2)
6 (22.2)
2 (7.4)

8 (29.6)
11 (40.7)
11 (40.7)
7 (25.9)

13 (48.1)

6 (22.2)
7 (25.9)
6 (22.2)
6 (22.2)
7 (25.9)

Disease prevention/Health promotion
Access to information
Understanding information
Evaluating information
Using/applying information

6 (22.2)
9 (33.3)
6 (22.2)
8 (29.6)
5 (18.5)

5 (18.5)
2 (7.4)
3 (11.1)
3 (11.1)
8 (29.6)

8 (29.6)
7 (25.9)

10 (37.0)
11 (40.7)
7 (25.9)

8 (29.6)
9 (33.3)
8 (29.6)
5 (18.5)
7 (25.9)

Access to health-related information 5 (18.5) 8 (29.6) 6 (22.2) 8 (29.6)
Understanding health-related information 4 (14.8) 6 (22.2) 9 (33.3) 8 (29.6)
Evaluating health-related information 8 (29.6) 6 (22.2) 7 (25.9) 6 (22.2)
Using/applying health-related information 5 (18.5) 6 (22.2) 11 (40.7) 5 (18.5)

Table 3  The impact of sociodemographic data on the TSOY-32 survey.

Health Literacy Category General Index, n (%)

Inadequate Problematic Adequate Excellent p-value

Gender
Male
Female

4 (25)
1 (9.1)

3 (18.8)
4 (36.4)

3 (18.8)
5 (45.5)

6 (37.5)
1 (9.1)

0.153

Age Groups, Years
18–34
≥ 35

1 (8.3)
4 (26.7)

2 (16.7)
5 (33.3)

4 (33.3)
4 (26.7)

5 (41.7)
2 (25.9)

0.252

Educational Status
Primary + middle school
High school
University degree or higher

0 (0)
3 (23.1)
2 (22.2)

2 (40)
2 (15.4)
3 (33.3)

2 (40)
4 (30.8)
3 (22.2)

1 (20)
4 (30.8)
2 (22.2)

0.827

Income and expense situation
Income less than expense
Income and expense equal
Income more than expense

2 (22.2)
3 (27.3)
0 (0)

2 (22.2)
3 (27.3)
2 (28.6)

3 (33.3)
3 (27.3)
2 (28.6)

2 (22.2)
2 (18.2)
3 (42.9)

0.805

Marital Status
Married
Single

2 (20)
2 (16.7)

6 (40)
1 (8.3)

5 (33.3)
3 (25)

1 (16.7)
6 (50)

0.055

Occupation
Employed
Unemployed 

4 (23.5)
1 (10)

4 (23.5)
3 (30)

4 (23.5)
4 (40)

5 (29.4)
2 (20)

0.679

In contrast, the DP/HP dimension revealed statisti-
cally significant associations between HL categories and 
gender (p = 0.031), age groups (p = 0.042), marital status 
(p  =  0.033), and educational level (p = 0.024) (Figure 2). 
Male participants demonstrated a higher proportion of 
excellent HL (43.8%) compared to females (9.1%), while 
females showed a higher proportion in the adequate HL 
category (45.5% vs. 18.8%). Among age groups, 41.7% 
of individuals aged 18–34 were in the excellent HL cate-
gory, whereas only 13.3% of those aged 35 and above fell 

into this category. Accordingly, 26.7% of individuals aged 
35 and above were in the inadequate HL category com-
pared to 8.3% in the 18–34 age group. Regarding marital 
status, 40% of married participants were in the adequate 
HL category, while 6.7% were in the excellent HL category. 
Furthermore, 50% of single participants were in the excel-
lent HL category. For educational levels, 20% of primary 
and middle school graduates were in the inadequate HL 
category, 30.8% of high school graduates were in the ade-
quate HL category, and 33.3% of university graduates were 
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Figure 2  Relationships between HL categories and gender, age groups, marital status, and education level in the disease 
prevention and health promotion dimension (p = 0.031, p = 0.042, p = 0.033, p = 0.024, respectively).

in the excellent HL category. Additionally, no statistically 
significant associations were found between HL and income 
levels (p = 0.352) or employment status (p = 0.196) within 
the DP/HP dimension. However, 42.9% of individuals with 

income exceeding expenses fell into the excellent HL cat-
egory, while 27.3% of those with income equal to expenses 
were in the inadequate HL category. Nonworking partici-
pants had a higher proportion in the adequate HL category 
(40%), whereas working participants had a higher propor-
tion in the excellent HL category (29.4%). These differ-
ences, however, were not statistically significant.

The impact of sociodemographic data on the 
TSOY-32 survey—Subcategories index

The analysis of HL subcategories and their associations 
with sociodemographic variables across the TS and DP/HP 
dimensions revealed noteworthy findings (Table 4). Among 
the general subcategories, a statistically significant rela-
tionship was found between understanding health-related 
information (UHRI) and gender and marital status (p = 
0.013 and p = 0.049, respectively). A significant relationship 
was also observed between using/applying health-related 
information (UAHRI) and gender (p = 0.023). In contrast, 
no statistically significant relationship was found with any 
sociodemographic variable for accessing health-related 
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Table 4  The impact of sociodemographic data on the TSOY-32/subcategories index.

Inadequate Problematic Adequate Excellent p-value

Using/applying health-related information, n (%)
Gender

Male
Female

3 (18.8)
2 (18.2)

5 (31.3)
1 (9.1)

3 (18.8)
8 (72.7)

5 (31.3)
0 (0)

0.023

Understanding health-related information, n (%)
Gender

Male
Female

4 (25)
0 (0)

3 (18.8)
3 (27.3)

2 (12.5)
7 (63.6)

7 (43.8)
1 (9.1)

0.013

Marital Status
Married
Single

2 (13.3)
2 (16.7)

6 (40)
0 (0)

5 (33.3)
4 (33.3)

2 (13.3)
6 (50)

0.049

Treatment and Services
Evaluating health-related information, n (%)
Age Groups, Years

18–34
≥35

0 (0)
8 (53.3)

4 (33.3)
2 (13.3)

4 (33.3)
3 (20)

4 (33.3)
2 (13.3)

0.026

Disease prevention/health promotion
Evaluating health-related information, n (%)
Marital Status

Married
Single

6 (40)
2 (16.7)

2 (13.3)
1 (8.3)

7 (46.7)
4 (33.3)

0 (0)
5 (41.7)

0.048

Age Groups, Years
18–34
≥35

2 (16.7)
6 (40)

1 (8.3)
2 (13.3)

4 (33.3)
7 (46.7)

5 (41.7)
0 (0)

0.048

Gender
Male
Female

6 (37.5)
2 (18.2)

0 (0)
3 (27.3)

5 (31.3)
6 (54.5)

5 (31.3)
0 (0)

0.023

Disease prevention/health promotion
Using/applying health-related information, n (%)
Gender

Male
Female

6 (37.5)
3 (27.3)

0 (0)
2 (18.2)

2 (12.5)
5 (45.5)

8 (50)
1 (9.1)

0.028

Marital Status
Married
Single

7 (46.7)
2 (16.7)

0 (0)
2 (16.7)

6 (40)
1 (8.3)

2 (13.3)
7 (58.3)

0.012

Disease prevention/health promotion
Understanding health-related information, n (%)
Gender

Male
Female

5 (31.3)
1 (9.1)

1 (6.3)
2 (18.2)

3 (18.8)
7 (63.6)

7 (43.8)
1 (9.1)

0.037

information (AHRI) and evaluating health-related informa-
tion (EHRI). In terms of dimensions, a statistically signif-
icant relationship was found between sociodemographic 
variables and subcategories within the TS dimension only 
between the age categorical subgroups and TS-EHRI (p 
= 0.026). Within the DP/HP dimension, statistically sig-
nificant associations with sociodemographic variables 
were observed in the DP/HP-EHRI, DP/HP-UHRI, and DP/
HP-UAHRI categories (Table 4).

Discussion

This study is of particular importance as it represents, to 
our knowledge, one of the first investigations specifically 

assessing HL in adults diagnosed with IEI. Using the vali-
dated TSOY-32, we aimed to provide insights into HL levels 
within this patient group. Our findings revealed that nearly 
half of the participants exhibited inadequate or problem-
atic HL levels. Notably, the disease DP/HP dimension and 
its subcategories were significantly associated with socio-
demographic variables such as gender, age group, marital 
status, and educational level. These results underscore the 
need to better understand the determinants of HL in this 
population.

Limited HL is a globally recognized concern. For exam-
ple, in a study conducted in Turkey evaluating HL among 
patients presenting to the green triage area of a tertiary 
hospital emergency department, it was reported that 57.9% 
of patients had inadequate or problematic HL levels.13 
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individual HL profiles and promote active engagement in 
care processes.

In the dimension of DP/HP, significant associations were 
found between HL and sociodemographic factors such as 
gender, age, marital status, and education level, suggest-
ing that this dimension is considerably influenced by indi-
viduals’ sociodemographic characteristics; however, the 
absence of significant relationships between sociodemo-
graphic variables and the TS dimension suggests that this 
dimension is less influenced by these variables. Our find-
ings indicated that, regarding DP/HP, males predominantly 
exhibited an “excellent” level of HL, whereas females 
more frequently demonstrated an “adequate” level. 
However, no significant gender differences were identified 
in the TS dimension. These results are both consistent with 
and contradictory to various studies in the literature.14,22–24 
Such discrepancies might be attributable to differences in 
individuals’ sociodemographic characteristics, social roles, 
and gender-based expectations. The higher proficiency 
observed among females in the EHRI subcategory warrants 
further investigation to understand underlying factors.

Our study found higher HL among individuals with 
higher income, although this relationship was not statisti-
cally significant. This observation aligns with prior research 
and might be explained by the higher socioeconomic status 
providing more resources, improved access to health infor-
mation, and greater opportunities for preventive health 
behaviors.25 Larger scale studies are warranted to further 
investigate this potential association. Additionally, our 
findings revealed that adults aged 18–34 exhibited higher 
HL levels compared to those aged 35 and older, consis-
tent with previous studies indicating superior information-
seeking skills and technology use among younger adults.14 
The lower HL observed among older adults underscores 
the need for age-specific educational programs and sup-
portive interventions, particularly targeting patients with 
IEI. Regarding education level, our study observed that HL 
increased with higher education levels; however, this dif-
ference was not statistically significant. While this finding 
aligns with studies reporting improved HL with increasing 
educational attainment, existing literature also suggests 
that the positive relationship between education level and 
HL may not always be direct or consistent.6,14,26,27 Hence, 
educational interventions should be inclusively designed to 
address individuals across all education levels.

To our knowledge, this is among the first studies 
to assess general HL in individuals with IEI. The 32-item 
TSOY-32, a validated and reliable instrument for the gen-
eral Turkish population, had previously been applied in 
both the general population and various chronic disease 
groups.10,13,14,28 Although not specifically developed or val-
idated for IEI populations, it provides a structured means 
to evaluate general HL, which was the primary focus of our 
study. Our findings offer preliminary insight into HL profiles 
in this group and suggest that older adults, married individ-
uals, and those with lower educational attainment may be 
particularly at risk. This underscores the need for targeted 
educational interventions tailored to these subgroups. 
Moreover, the two-dimensional, four subprocess struc-
ture of the TSOY-32 enabled a detailed characterization of 
patients’ HL patterns. Future studies could consider devel-
oping or validating disease-specific HL tools to complement 
these findings and enhance context-specific assessment.

Additionally, another Turkish study assessing HL among stu-
dents receiving education in health-related fields demon-
strated that 44.4% of the participants had inadequate or 
problematic HL despite their health-focused education.14 
Furthermore, various studies conducted in the United 
States have also reported that nearly half of the partici-
pants possess limited HL levels.5 Our findings are consistent 
with previous national and international studies report-
ing low levels of HL. In particular, among individuals with 
chronic and complex conditions like IEI, inadequate HL may 
negatively impact treatment adherence, self-management, 
and long-term health outcomes. These results highlight the 
need for effective and targeted interventions to improve 
HL in this vulnerable patient group.

To support this need, only a limited number of stud-
ies have examined the dynamics of HL in the context of 
immunodeficiency. One such study, conducted in Germany, 
evaluated 209 patients with common variable immuno-
deficiency (CVID) and identified four subgroups based on 
perceived physical and mental health status. It reported 
significant differences in patient-reported outcomes such 
as HL and functional capacity across these subgroups.15 
Notably, these HL-related differences were not found to 
be associated with clinical course or laboratory parame-
ters. Furthermore, the same research group developed a 
training program to enhance HL, focusing on communica-
tion with physicians and health-related communication in 
the workplace. Patient feedback indicated high accept-
ability and perceived relevance of the intervention.16 
These findings suggest that structured HL interventions 
are feasible and may address unmet needs in this popu-
lation. However, these studies did not focus primarily on 
the relationship between HL and core sociodemographic 
variables. Our study, although based on a smaller sample, 
directly measured HL using a validated tool for general HL 
and statistically examined its associations with age, gen-
der, education, and marital status. This perspective may 
help clarify how HL varies according to individual factors, 
contributing to the development of tailored and effective 
educational strategies.

Additional evidence from other chronic immune-medi-
ated diseases further highlights the relevance of HL to both 
clinical and behavioral outcomes. For instance, in Chinese 
patients with rheumatoid arthritis, HL was inversely asso-
ciated with disease activity markers such as erythrocyte 
sedimentation rate and joint involvement, while positively 
associated with self-efficacy and medication adherence.17 
Similarly, a study involving African American women with 
systemic lupus erythematosus reported worse clinical out-
comes among those with limited HL, suggesting that inad-
equate HL may exacerbate disease burden and increase 
vulnerability in specific patient subgroups.18 These findings 
highlight that HL can be addressed as a modifiable factor in 
chronic disease management.

In addition, studies in other chronic conditions, such 
as cancer, have confirmed a positive correlation between 
HL and treatment adherence.19–21 For instance, in patients 
receiving oral chemotherapy, higher HL was linked to bet-
ter adherence and improved clinical outcomes.21 In our 
study, most IEI patients demonstrated “problematic” HL 
in the TS dimension while showing relatively higher pro-
ficiency in DP/HP. These patterns underscore the need 
for personalized educational interventions that reflect 
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However, several limitations should be acknowledged. 
This study was conducted in a single tertiary care center 
with a relatively small sample size that may limit generaliz-
ability. Although our institution serves as a national refer-
ral center for adult IEI patients, participation was affected 
by personal constraints (e.g., lack of time or interest), and 
some patients were not accessible due to intermittent fol-
low-up through referral-based care models. To maintain 
sample homogeneity, patients not receiving regular IGRT 
were excluded. Nevertheless, approximately three-quar-
ters of patients who routinely received IGRT at our center 
agreed to participate.

Despite its limitations, this study provides valuable pre-
liminary data on HL in adults with IEI and highlights the 
importance of personalized educational approaches. Based 
on our clinical experience, practical interventions may 
include simplified, visually supported materials for patients 
with limited HL; brief individualized sessions integrated 
into routine outpatient care; short video-based modules; 
and reinforcement of key messages by trained nursing 
staff. These strategies can enhance communication, foster 
engagement, and support effective disease management.

In conclusion, our findings indicate that a substantial 
proportion of IEI patients have inadequate or problematic 
HL, which may negatively affect treatment adherence and 
clinical outcomes. Tailoring education to individual HL lev-
els and promoting active patient involvement in care may 
help mitigate these challenges. Regular monthly IGRT visits 
offer direct contact with healthcare providers, presenting a 
key opportunity to deliver such interventions. Future mul-
ticenter studies with larger samples are needed to iden-
tify factors affecting HL in IEI populations and to assess the 
impact of targeted educational strategies.
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