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Rationale & Objective: Chronic kidney disease is
projected to become the fifth most prevalent chronic
condition globally by 2040, with a current preva-
lence of 10%-15%. This study aimed to assess
treatment adherence in relation to health literacy
(HL) and digital healthy diet literacy (DDL) levels of
patients receiving hemodialysis in Lebanon.

Study Design: A multicenter, cross-sectional
study was conducted during 2021-2023.

Setting & Participants: It included patients in 18
dialysis centers based on nonprobability sampling.
Patients were eligible if they were aged 18+ years
and Arabic speakers. Severe illness, dementia, and
confusion were exclusion criteria.

Exposure(s): Sociodemographic factors (marital
status, education, governorate, employment,
financial means, and fear of coronavirus disease
2019 [COVID-19]) were assessed as predictors
of adherence and HL.

Outcomes: The primary outcomes were HL
scores (Health Literacy Scale- Short Form 12),
DDL scores (Digital Healthy Diet Literacy Scale),
and adherence to treatment scores (treatment
adherence questionnaire).

Analytical Approach: Bivariate analysis identified
associations between patient characteristics and

scores on scales. Simple linear regression was
used to evaluate the relationship between scores
and independent variables.

Results: Participants (N = 699, 64.5% male pa-
tients) showed below-average HL levels (18.96
11.79) and DDL (15.95 + 14.58), and moderate
adherence behavior (995.82 + 178.99). Single
patients and those with higher educational and
employment statuses had higher levels of HL.
Regional disparities were observed. Individuals
who did not experience financial difficulty in
covering their treatment cost, and those who
had less fear from COVID-19, showed higher
DDL scores. Single individuals displayed lower
treatment adherence.

Limitations: This study is limited by its cross-
sectional design, and by contextual factors that
affected patient attendance and researcher access
to hemodialysis centers, along with overrepresentation
of private facilities.

Conclusions: There is a need for educational
programs and targeted interventions to enhance
health literacy and adherence in this patient pop-
ulation, especially among those with lower ed-
ucation, financial instability, and higher fear of
COVID-19.
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hronic kidney disease (CKD) is projected to become,

by 2040, the fifth most prevalent chronic condition
globally, with a current prevalence of 10%-15%." It is the
12th leading cause of mortality, accounting for more than
a million fatalities annually.” The burden of CKD has been
increasing due to aging populations, and rising rates of
diabetes, hypertension, and other chronic conditions.” In
Lebanon, the number of patients receiving hemodialysis
(HD) increased by 33% during 2007-2012,° owing to
better diagnosis and acceptance of kidney replacement
therapy, reaching a total of 4,202 patients in 2022."
However, the recent economic crisis led to a high price of
fuel, which made transportation expenses unsustainable
for patients, necessitating a reduction in the number of
weekly sessions.”” Whereas some HD units solicited do-
nations from nongovernmental organizations and indi-
vidual contributors during the economic crisis, others
imposed out-of-pocket payment to cover a portion or the
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entire cost of the dialysis session, which further limited
patients’ adherence to treatment.®

Health literacy (HL) refers to the personal, cognitive,
and social abilities that define one’s capacity to access,
comprehend, and use knowledge to improve and maintain
health.” It assists in improving communication and shared
decision-making, embracing healthy lifestyle choices,
navigating dietary limitations, and adopting practices that
reduce the burden of CKD.? In fact, individuals with CKD
and lower HL face a higher mortality risk, more rapid
kidney loss, and worse health outcomes, along with
increased hospitalizations and a tendency to miss dialysis
sessions.” "

In the general population, individuals with a lower
socioeconomic status, limited educational attainment, and
who were widowed were more likely to exhibit inade-
quate HL.'” Moreover, 62% of Lebanese patients with
diabetes were reported to have insufficient numeracy
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PLAIN-LANGUAGE SUMMARY

The study sought to determine whether patients receiving
hemodialysis in Lebanon have sufficient health literacy, in
other words, a capacity to obtain, read, and understand
health information in such a way to make informed health
decisions and follow treatment instructions. The study
found that the majority of patients receiving hemodialysis
had difficulties adhering to their treatment. Those with a
job and financial stability demonstrated stronger adher-
ence behavior and health literacy. These findings
emphasize the need for educational programs aimed at
strengthening patients’ self-management skills and
improve their health outcomes regardless of the
contextual challenges faced.

skills,'* which translates into poorer management and self-
care.

Another important aspect is digital healthy diet literacy
(DDL), which refers to the patient’s capacity to acquire,
comprehend, evaluate, and use digital nutrition-related
information to promote healthy eating habits and posi-
tive health consequences.'” Digital health literacy was
found to improve patients’ ability to self-manage chronic
conditions, particularly those involving complicated pro-
cedures such as HD,'" by giving them access to health
information and advanced services including mobile ap-
plications and easier access to health care practitioners,
leading to improved health outcomes, better symptom
control, less hospitalization, controlled fluid intake, better
medication adherence, and higher quality of life."” In
Lebanon, it was reported that frequent users of social
media and individuals who suffer from chronic health
impairment were less likely to have sufficient digital health
literacy to assess the accuracy and reliability of digital
health information.'® In addition, old age, residing in rural
regions, being from a lower socioeconomic level, having a
disability, and limited mobility have been associated with
unwillingness to use telemedicine.'’

Another important aspect in the management of HD is
treatment adherence (TA), which refers to the extent to
which individuals follow their physicians’ instructions,
consistently and properly performing the required medical
procedures or therapies.'® In the context of kidney failure,
HD has shown optimal effectiveness when patients loyally
follow the recommended diet, fluid restriction, medica-
tions, and attendance of HD sessions.'® Nonadherence to
prescribed medications and to required frequency and
length of HD sessions leads to adverse effects, including
fluid overload, electrolyte imbalances, and increased car-
diovascular risk,'” which jeopardizes treatment efficacy
and contributes to worsening comorbid conditions.

This study aims to assess adherence to dialysis treat-
ment, prescribed fluid restriction, medication regimen,
and diet recommendations along with HL levels, DDL, and

fear of coronavirus disease 2019 (COVID-19) of patients
receiving HD in Lebanon.

METHODS

Study Design and Setting

Ethical approval was obtained from the Institutional Review
Board at the Lebanese American University (IRB #: LAU.
SOM.CB2.25/Jun/2021) and from the ethics committees of
all 18 hospitals/HD centers involved in the study. Data were
collected between February 2021 and April 2023. Partici-
pants were recruited using nonprobability sampling.

Sample Size

There are 4,202 patients receiving chronic HD treatment in
14 public and 66 private dialysis centers across Lebanon.
According to Yamane's formula [n = N/(1 + N(e)2],”" a
sample size of 685 participants is required, assuming a
confidence level of 95%, margin of error of 3.5%, and a
population of 4,202.

Recruitment

Criteria for inclusion were receiving HD for a minimum of
3 months, above 18 years of age, understanding Arabic,
and consenting to participate. Patients with severe illness,
dementia, or confusion were excluded.

Data Collection

The researchers visited HD centers and interviewed patients
during their session. Those who fit the inclusion criteria were
informed about the purpose of study, and their right to
participate/refuse without it affecting the quality of health
care received. For those who wished to proceed, informed
consent was obtained. No personal identifiers were collected.

Questionnaire

The questionnaire included self-developed items on sex
(male/female), age, nationality, marital status, educational
level, employment status, socioeconomic level, affordability
of medication and treatment, and presence of chronic
conditions. Socioeconomic level was self-rated on a 10-
point ladder, in which 1 indicated the lowest perceived
socioeconomic level and 10, the highest. In addition, the
questionnaire included the following scales that were
translated and back translated.

The Health Literacy Scale Short Form 12 (HLS-SF12) is
composed of 12 items, each rated on a 4-point Likert scale
ranging from 1 indicating “very difficult” to 4 indicating
“very easy.” It is designed to assess one’s abilities to access,
understand, and properly use health information. The
score can range from 12 to 48, in which a higher index
indicates higher HL.*'

The Digital Healthy Diet Literacy Scale (DDL-4) mea-
sures one’s proficiency in accessing, judging, and applying
digital diet information. It consists of 4 items, rated on a 4-
point Likert scale ranging from 1, which indicates “very
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Figure 1. Distribution of participants on hemodialysis (N = 699) based on governorate.

difficult,” to 4, which indicates “very easy.” The score can
range from 4 to 16, in which a higher index translates to
higher DDL. Scoring guidelines for Health Literacy Scale
Short Form 12 and the Digital Healthy Diet Literacy Scale
are provided.'’

For TA, a subscale of 6 items was drawn from the end-
stage renal disease adherence questionnaire'” to measure
HD attendance (count and duration of sessions), use of
medication, fluid restriction, and diet recommendations.
Each response is scored from 0 to 300. Higher scores
indicate better TA.

Statistical Analysis

Descriptive analysis was performed to provide an overview
of the demographic characteristics of the study partici-
pants. Summary statistics, including means and standard
deviations, frequencies, and proportions, were calculated
for continuous and categorical variables, respectively.
These statistics were computed using SPSS Statistics version
27 (IBM). Bivariate analysis was used to explore the re-
lationships between variables, and to identify potential
associations or differences between the population char-
acteristics and the scores on the scales. The statistical an-
alyses were conducted using the independent samples t test
and 1-way analysis of variance for parametric tests and the
Mann-Whitney test and Kruskal Wallis test for nonpara-
metric tests. Multivariate analysis was performed to assess
the overall association between each score and the inde-
pendent variables. Linear regression analysis was employed
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because the trait was continuous. The dependent variables
were the scores while the independent variables consisted
of all the sociodemographic and paramedical variables.

RESULTS

The geographic distribution of HD centers and participants
are detailed in Fig 1. In addition, Table 1 presents the
sociodemographic characteristics and health concerns of
participants (N = 699). The majority of participants were
from private hospitals (75.4%), with an average age of
60.39 + 13.18 years, and a societal level of 4.27 £ 1.62.
Figure 2 is a participant flow diagram that shows the
number of individuals approached, screened for eligibility,
excluded, or enrolled, including those who declined to
participate owing to time constraints or lack of interest.
The participant’s performance on the three scales,
measuring health literacy, digital healthy diet literacy, and
treatment adherence, are shown in Table 2.

Association Between HL and Other Variables
Table 3 examines associations between HL and employ-
ment status, marital status, educational level, medication
affordability, fear of COVID-19, and governorate.
Spearman correlation analyses are shown in Table 4.
Table 5 presents the predictors of health literacy (HLS-
SF12 score). The DDL-4 score showed a significant positive
relationship with HL, with each unit increase in DDL-4
associated with a 0.577 wunit increase in HLS-SF12.
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Table 1. Sociodemographic Characteristics and Health-Related
Concerns of Patients Receiving Hemodialysis (N = 699)

Frequency Percentage

Variables (n) (%)
Gender

Male 451 64.5

Female 248 35.5
Nationality

Lebanese 662 94.7

Others 37 5.3
Governorate

Beirut 393 56.2

Bekaa 88 12.6

Keserwan-Jbeil 28 4.0

Mount Lebanon 111 15.9

Nabatiyeh 19 2.7

North 46 6.6

South 14 2.0
Employment status

Employed 221 31.6

Unemployed or retired 478 68.4
Marital status

Single 103 14.7

Married 502 71.8

Separated/divorced/ 94 13.4

widowed
Educational level

Elementary school 191 27.3

Junior high school 177 25.3

Senior high school 161 23.0

College/university 137 19.6

Master's degree or above 33 4.7
Difficulty to pay for

medications

Very difficult 395 56.5

Fairly difficult 208 29.8

Fairly easy 74 10.6

Very easy 22 3.1
Fear of dying from COVID-19

Strongly disagree 124 22.3

Disagree 201 16.8

Neither agree nor disagree 39 18.4

Agree 199 18.0

Strongly agree 136 20.6

Abbreviation: COVID-19, coronavirus disease 2019.

Educational level had a positive, although weaker, rela-
tionship with HL. TA behavior was positively related to
HL, with each unit increase in adherence behavior corre-
sponding to a 0.061 unit increase in the HLS-SF12 score.
In contrast, age had a negative relationship with HL,
indicating a slight decrease in HLS-SF12 with increasing
age. Employment status, social status, and fear of COVID-19
all exhibited positive relationships with HL, suggesting that
being employed, having a higher social status, and experi-
encing more fear of COVID-19 were associated with higher
HIS-SF12 scores. The adjusted R” value of 0.704 indicated

that 70.4% of the variance in the HLS-SF12 scores could be
explained by the combination of factors in the model.

Digital Healthy Diet Literacy

Table 6 shows the predictors of the DDL-4 score as a
dependent variable. HL displayed a positive relationship,
with each unit increase in HLS-SF12 associated with a
3.413 unit increase in DDL-4. A higher societal level
correlated with an increase of 26.2 units in DDL-4 score.
Conversely, the governorate or place of residence exhibited
a negative relationship, indicating a decrease of 17.454
units in DDL-4 for certain governorates. Educational level
showed a negative relationship, suggesting that higher
education levels were associated with a decrease in DDL-4
score. Fear of COVID-19 demonstrated a negative rela-
tionship, with increased fear linked to decreased DDL-4.
Age showed a positive relationship, with each additional
year associated with a 1.07 unit increase in DDL-4 score.
Marital status exhibited a negative relationship, with
certain marital statuses associated with lower DDL-4. The
adjusted R* value of 0.156 suggests that 15.6% of the
variability in DDL-4 score could be explained by the factors
in the model.

Treatment Adherence Behavior

Table 7 indicates the predictors of TA behavior as a
dependent variable, with the model explaining 13.9% of
the variance (adjusted R* = 0.139) and being statistically
significant (P < 0.001). HL (Health Literacy Scale- Short
Form 12 score) was strongly positively associated with
adherence, in which an increase of 1 unit corresponded to
an increase in adherence of 4.544 units (P < 0.001), and
the ability to pay for medication by 33.512 units (P <
0.001). Conversely, more fear of COVID-19 corre-
sponded with adherence decreasing by 14.781 units (P =
0.002) and residence in some governorates by 19.294
units (P < 0.001). Marital status and educational levels
also had negative correlations, reducing adherence
by —32.703 (P = 0.008) and —26.439 units (P < 0.001),
respectively, and nationality contributed to a —57.514-
unit reduction (P = 0.047). The DDL-4 score was not a
significant predictor of adherence (P = 0.269). Overall,
better adherence was related to better HL and economic
means, whereas fear of COVID-19, place of residence,
marital status, education, and nationality were related to
poorer adherence.

DISCUSSION

To our knowledge, this is the first large-scale study to
examine HL and TA among patients receiving HD in
Lebanon. This patient population exhibited below-average
HL and DDL, and moderate TA. This aligns with previous
research indicating a negative correlation between HL and
long-term illnesses, in Lebanon”” and globally.z‘f"25 It
suggests that patients with chronic conditions, such as
kidney failure, often have limited ability to comprehend
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Figure 2. Participant recruitment and enrollment flowchart.

health information, which has a negative consequence on
disease management, overall health outcomes, and self-
efficacy.

Patients with low HL often exhibit poor adherence to
physical activity guidelines, which is crucial for managing
chronic conditions and maintaining overall health.”® They
are less likely to adhere to medication regimens, leading to
suboptimal treatment outcomes, and increased complica-
tions.”” Nonadherence can result in more frequent doctor
visits and higher hospitalization rates,”® further straining
health care resources and increasing health care costs.

Patients with low HL may struggle with understanding
medical instructions, navigating the health care system,
and communicating effectively with health care providers.
This can lead to misunderstandings about their treatment
plans, improper use of medications, and missed appoint-
ments, all of which can exacerbate their health conditions.
Furthermore, these patients might not fully grasp the
importance of lifestyle modifications, such as dietary
changes and regular exercise, which are essential for
managing diseases such as CKD.”’

Our study found that patients who were single had
slightly higher HL scores compared with married, wid-
owed, or divorced counterparts. This contrasts with some
studies but aligns with others, indicating a complex rela-
tionship between social support networks, marital status,
and HL.'**” Although married individuals typically benefit
from social support, which can positively influence health
behavior and adherence to treatment, this support may
also foster dependency.”’

Table 2. Participant Scores on Health Literacy, Digital Healthy
Diet Literacy, and Treatment Adherence (N = 699)

Variables Mean * SD

Health Literacy Survey-Short Form 12 index 18.96 + 11.79
Possible value: 0-50

Digital Healthy Diet Literacy 4 index
Possible value: 0-50

Treatment Adherence Behavior score
Possible value: 0-1800

Abbreviation: SD, standard deviation.

15.95 + 14.58

995.82 + 178.99
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In terms of TA, single individuals reported lower
adherence compared with others, resonating with findings
in diabetic patients.”” This suggests that although single
individuals may have higher HL, they may lack the social
support necessary to adhere to treatment regimens effec-
tively. Single individuals might cultivate broader support
networks involving friends, family, or community re-
sources, but these networks might not always compensate
for the focused support that a partner can offer.

Single individuals’ self-reliance can enhance their ability
to navigate the health care system, communicate effec-
tively with health care providers, and adhere to treatment
plans. They may have more time and motivation to engage
in HL activities, such as reading health-related materials
and using digital health tools.

Widowhood and divorce introduce unique challenges,
which may lead individuals to experience emotional stress,
financial burdens, and reduced social support. The transi-
tion from a partnered to single status can be challenging,
requiring individuals to adapt to managing health inde-
pendently, which can either hinder or enhance their HL
depending on their resilience and access to resources.'”

Higher educational levels among patients were posi-
tively associated with HL and DDL. This correlation is
supported by research on diabetic patients in Lebanon, in
which limited educational attainment predicted lower
numeracy skills (crucial component of functional HL) and
poorer disease management.”” Our study draws a strong
positive association between DDL and HL, mirroring the
positive pattern observed between educational levels and
HL. This is consistent with findings from HD patients in
Vietnam, in which DDL was considered a representative
measure of HL.’® Surprisingly, there was a correlation
between higher education and lower compliance—a
conflicting result against common HL patterns, but
consistent with research showing that education does not
translate to increased self-care owing to prioritization is-
sues or attitudes toward health.”

Employment status also played a significant role, with
employed patients scoring nearly 6 points higher in HL
than unemployed counterparts. This can be attributed to
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Table 3. Association Between Patient Characteristics and Health Literacy, Digital Healthy Diet Literacy, and Treatment Adherence

Among Patients Receiving Hemodialysis, Unadjusted Results (N = 699)
Association With Association With
HLS-SF12 Treatment
Association Adherence
N P Value With DDL-4 Behavior
Gender 0.07 0.07 0.96
Male 451
Female 248
Type of hospital 0.87 0.85 0.94
Public 172
Private 527
Nationality 0.18 0.30 0.12
Lebanese 662
Others 37
Governorate <0.001* <0.001* <0.001*
Beirut 393
Nabatiyeh 19
Mount Lebanon 111
Bekaa 88
Keserwan-Jbeil 28
South 14
North 46
Employment status <0.001® <0.001° 0.84
Employed 221
Unemployed 478
Marital status
Single 103 <0.001% <0.001% <0.001%
Married 502
Separated/divorced/widowed 94
Educational level <0.001? <0.001? <0.001?
Elementary school 191
Junior high school 177
Senior high school 161
University/college 137
Master's degree or above 33
Paying for medications <0.001¢ <0.001* <0.001¢
Very difficult 395
Fairly difficult 208
Fairly easy 74
Very easy 22
Fear of dying from COVID-19
Strongly disagree 124 <0.001* <0.001* <0.001*
Disagree 201
Neither agree nor disagree 39
Agree 199
Strongly agree 136

Note: T test was used to determine statistical significance.

Abbreviations: COVID-19, coronavirus disease 2019; DDL-4, Digital Healthy Diet Literacy Scale; HLS-SF12, Health Literacy Scale Short Form 12.

P value significant at <0.05.

the broader social interactions and mental engagement
associated with employment, which positively influence
HL.’” Moreover, the ability to pay for medications was
crucial in predicting HL and TA. The literature observes
that patients with higher functional HL were more likely to
afford their treatment and less likely to suffer from long-
term illnesses'”?” such as CKD. These findings suggest

that improving HL through education, employment op-
portunities, and economic support can enhance TA and
overall health outcomes of patients receiving HD.

During the COVID-19 pandemic, several precautionary
measures were taken in Lebanon, namely the wearing of
face masks, prohibition of gatherings, closure of schools
and nonessential enterprises, limit on travel, and complete
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Table 4. Correlation Among Health Literacy, Digital Healthy Diet Literacy, Adherence, and Other Variables, Unadjusted Results

Spearman
Scales Variable Correlation (Rho) P Value
HLS-SF12 Age -0.293 <0.001#
Societal level 0.372 <0.001#
DDL-4 0.794 <0.001#
Treatment adherence behavior 0.121 <0.001%
DDL-4 Age -0.288 <0.001#
Societal level 0.304 <0.001#
HLS-SF12 0.794 <0.001#
Treatment adherence behavior 0.141 <0.001%
Treatment Adherence Behavior Age 0.055 0.15
Societal level 0.171 <0.001#
HLS-SF12 0.121 <0.001#
DDL-4 0.141 <0.001#

Note: Spearman correlation was used to determine statistical significance.

Abbreviations: DDL-4, Digital Healthy Diet Literacy score; HLS-SF12, Health Literacy Scale- Short Form 12 score.

2P value significant at <0.05.

lockdown. The number of cases reached 1,249,866 by
January 2024 with 10,988 deaths.”” The psychological
effect of the pandemic on health-seeking behavior and TA
was significant. Patients who feared losing their lives to the
virus reported lower HL, suggesting that high anxiety
levels impaired health information processing.””" Similarly,
higher fear of COVID-19 was associated with lower
adherence to treatment protocols. This possibly reflects
pandemic-related health care disruption or anxiety-driven
avoidance behavior, as has been reported in accounts of
delayed care seeking during public health crises.””*®

The economic crisis further exacerbated barriers to
treatment access, with significant proportions of patients
changing physicians due to unaffordable consultation fees,
and modifying or discontinuing their treatment without
medical advice owing to medication shortages.’” This situ-
ation was particularly dire for patients receiving HD, whose
capacity to obtain treatment was significantly affected by
high costs and lack of essential medical supplies. Despite
this, the majority of the dialysis centers involved in this study
continued to provide erythropoietin (14 out of 17 centers).

In addition, incremental dialysis was exclusively employed
in rural private and public hospitals like those in the Bekaa
and the South. Dietitians were available in most centers, with
the exception of rural hospitals. Monthly laboratory studies
continued to be conducted during the crisis; however, the
timing varied across centers, with intervals extending up toa
maximum of 2 months.

Geographical disparities in HL and TA were evident in
our study, underscoring the influence of regional variability
on health care outcomes,'” such as availability of and access
to health care services, educational and professional op-
portunities, and public health infrastructure. Governorates
with better resources tended to have higher HL and TA
among residents. In the general population, individuals
born in regions like the Bekaa, Akkar, and the North had
lower HL scores, primarily owing to socioeconomic dis-
advantages and limited access to quality health care.'” Our
finding of higher HL scores in the North suggests a shift,
likely driven by internal migration. People born in these
disadvantaged regions may have moved to areas with better
health care infrastructure, such as urban centers, seeking

Table 5. Predictors of Health Literacy (HLS-SF12 scores) Among Patients Receiving Hemodialysis (N = 699) Using Linear

Regression Analysis, Multivariate Adjusted

95% Confidence Interval for B

B (95%

Confidence Lower Upper
Variables Interval) P Value Bound Bound
(Constant) -4.18 0.07 -8.596 0.324
DDL-4 0.58 <0.001# 0.538 0.616
Level of education 1.34 <0.0012 0.863 1.827
Treatment Adherence Behavior 0.06 <0.0012 0.003 0.009
Age -0.06 0.005® -0.094 -0.017
Employment 1.42 0.02* 0.232 2.615
Societal level 0.76 <0.0012 0.419 1.099
Fear of COVID-19 0.80 <0.0012 0.44 1.156

Note: adjusted R? = 0.704; analysis of variance P = 0.0001.

Abbreviations: HLS-SF12, Health Literacy Scale- Short Form 12 score; COVID-19, coronavirus disease 19; DDL-4, Digital Healthy Diet Literacy Scale.

P value significant at <0.05.
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Table 6. Predictors of Digital Healthy Diet Literacy (DDL-4) Among Patients Receiving Hemodialysis (N = 699) Using Linear

Regression Analysis, Multivariable Adjusted

95% Confidence Interval for B

B (95%

Confidence Upper
Variables Interval) P Value Lower Bound Bound
(Constant) 973.50 <0.001® 880.94 1,066.09
HLS-SF12 3.41 <0.001® 2.14 4.68
Level of education -27.83 <0.001® -39.96 -15.69
Age 1.07 0.04° 0.064 2.076
Governorate -17.45 <0.001# -24.19 -10.74
Societal level 26.20 <0.001® 17.67 34.73
Fear of COVID-19 -15.52 <0.001® -24.45 -6.592
Marital status -30.63 0.012 -55.05 -6.21

Note: adjusted R? = 0.156; analysis of variance P = 0.0001.

Abbreviations: COVID-19, coronavirus disease 19; DDL, Digital Health Diet Literacy Scale; HLS-SF12, Health Literacy Scale Short Form 12.

2P value significant at <0.05.

employment and access to health care services. This may
have increased their exposure to health education resources,
better medical facilities, and comprehensive health care
programs.

In addition, educational attainment is a critical factor
contributing to regional disparities. Regions with limited
educational opportunities may struggle with lower HL,
affecting patients’ capacity to adhere to treatment plans
effectively. In some regions, traditional health beliefs and
local practices might prevail, potentially conflicting with
modern medical advice and affecting adherence to pre-
scribed treatments. Public health initiatives should
consider these cultural nuances to effectively address HL
and TA disparities. Mobile health units, telemedicine, and
community health workers can play a crucial role in
reaching underserved areas and providing essential health
information and support.

DDL showed a strong positive association with HL. This
suggests that patients who are proficient in navigating
digital health resources are better equipped to follow their
treatment regimens. Digital platforms offer a wealth of
resources, including dietary guidelines, medication re-
minders, and interactive tools for tracking health metrics,

which can empower patients to take an active role in their
health care. However, although digital literacy is benefi-
cial, it is not the sole determinant of TA. Other factors,
such as socioeconomic status, access to health care services,
social support networks, and individual health beliefs,
influence adherence behavior.

For instance, socioeconomic factors can affect a patient’s
ability to access digital resources. Patients from lower-income
backgrounds may lack the necessary devices or internet
connectivity to fully benefit from digital health tools. In
addition, older patients, who may be less familiar with digital
technology, might find it challenging to navigate online
health information and might lack the necessary compe-
tencies to judge the reliability and relevance of health infor-
mation, ' ® which may affect their DDL. Some patients may be
more receptive to using digital platforms for health man-
agement, whereas others may prefer traditional methods or
have reservations about the reliability of online information.
Health care providers play a crucial role in guiding patients to
reputable digital resources and encouraging their use. HL
programs that incorporate digital skills training can help
bridge the gap for those less familiar with technology.
Meanwhile, the use of educational handouts in the majority

Table 7. Predictors of Treatment Adherence Behavior Among Patients Receiving Hemodialysis (N = 699) Using Linear Regression

Analysis, Multivariable Adjusted

B (95% Confidence

95% Confidence Interval for B

Variables Interval) P Value Lower Bound Upper Bound
(Constant) 1,151.69 <0.001 1,051.04 1,252.35
Nationality -57.51 0.05 -114.37 -0.66
Governorate -19.29 <0.001 -26.24 -12.35

Level of education -26.44 <0.001 -38.65 -14.23
Marital status -32.70 0.008 -56.74 -8.66

Ability to pay for medication 33.51 <0.001 15.96 51.07

Fear of COVID-19 -14.78 0.002 -24.02 -5.54

DDL-4 -0.85 0.27 -2.37 0.66
HLS-SF12 4.54 <0.001 2.66 6.43

Note: adjusted R? = 0.139; analysis of variance P < 0.001.

Abbreviations: COVID-19, coronavirus disease 19; DDL-4, Digital Healthy Diet Literacy Scale; HLS-SF12, Health Literacy Scale Short Form 12.
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of the HD centers in Lebanon, to provide nutrition guidance,
fluid management, and lifestyle modifications to patients,
was an effective approach. Interventions targeting adherence
in non-HD patients have demonstrated various strategies that
can be adapted to HD patients. Successful interventions fall
into six main categories, each offering unique benefits to
patients.”” Patient education has proven effective, particularly
through recurrent and personalized telephone counseling
sessions with health educators. Medication regimen man-
agement, such as the use of combination pills to reduce the
number of daily medications, facilitates adherence. Clinical
pharmacist consultations for chronic disease comanagement
with doctors, incorporating education and frequent moni-
toring via telephone or in-person follow-up visits, ensure that
patients remain engaged and their condition closely moni-
tored. Cognitive behavioral therapy helps address psycho-
logical barriers to adherence by fostering a positive attitude
toward treatment. Medication-taking reminders, such as
electronic drug monitors for real-time tracking and alerts, aid
in maintaining consistent medication intake. Last, incentives
to promote adherence, such as reducing copayments and
offering financial rewards to patients for achieving disease
management goals, provide tangible motivation.

LIMITATIONS

Despite the valuable insights from this study, several limita-
tions must be acknowledged such as the new contextual
factors, including the COVID-19 pandemic and the economic
crisis, that significantly altered the environment in which
patients lived. These disruptions may have affected patients’
quality of life, as many experienced a loss of personal savings
owing to currency devaluation, and the collapse of public
funding that affected HD centers. Many faced difficulties
covering basic living expenses, let alone additional fees
imposed by HD centers. The COVID-19 pandemic posed
challenges in data collection due to the strict lockdown
measures and movement restrictions that were put in place at
a certain point and that constrained our ability to access the
HD centers regularly. Approximately 75% of participants
were from private hospitals, potentially limiting the gener-
alizability of our findings. Moreover, the cross-sectional study
design makes it challenging to establish causal relationships
between variables.

CONCLUSION

In this study involving patients receiving hemodialysis, we
found below-average health literacy and digital healthy diet
literacy levels, and moderate traetment adherence, reflecting
challenges in self-managing their condition. Single in-
dividuals had slightly higher health literacy but lower treat-
ment adherence compared with married counterparts,
highlighting the role of social support networks. Educational
attainment, employment, and economic stability positively
correlated with health literacy and treatment adherence,
emphasizing the significance of cognitive skills, social in-
teractions, and financial resources. Fear of COVID-19,

Kidney Med Vol 7 | Iss 10 | October 2025 | 101081
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geographical disparities, and inequities in digital literacy
underscored the multifaceted nature of factors influencing
health literacy and treatment adherence. Although digital
literacy was positively associated with adherence, socioeco-
nomic factors, health care access, and individual belief played
crucial roles. Interventions targeting treatment adherence
may help meet these patients’ specific needs, particularly
during economic crises and pandemics that exacerbate
existing disparities and barriers to care.
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