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Relationship between Caregiver Health Literacy and Treatment
Adherence of Patients with Advanced Chronic Kidney Disease
Undergoing Hemodialysis: A Cross-sectional Dyadic Study

ABSTRACT

Background and Objectives: Hemodialysis reduces patients’ ability to perform
daily activities and makes them dependent on caregivers. Since the access
to and understanding of health information by patients should be ensured
by informal caregivers, caregivers’ health literacy is of particular importance
in treatment adherence. This study determined the relationship between
caregivers’ health literacy and hemodialysis patients’ treatment adherence.
Materials and Methods: This descriptive correlational study was conducted
on dyads of hemodialysis patients and their caregivers at all hemodialysis
wards in Bushehr Province, Iran (2021) using the census method. Eligible
patients and their caregivers were invited to participate (N=259). The data
collection instruments were a demographic information form, the End-Stage
Renal Disease Adherence Questionnaire, and the Health Literacy Instrument
for Iranian Adults. The data were analyzed using SPSS19.0 via descriptive and
analytical methods (univariate and multivariate linear regression). P<0.05 was
considered statistically significant.

Results: In total, 78 and 181 of the caregivers were male and female,
respectively, with the mean +SD age of 58.53+12.63 years. Among the patients,
153 were male and the rest were female with the mean £SD age of 43.47+11.97
years. The mean +SD of caregivers’ health literacy and treatment adherence
was 3.42+0.81 and 1063.61+142.11, respectively. There was no significant
correlation between caregivers’ health literacy and patients’ treatment
adherence (P<0.89). However, there was a direct correlation between
treatment adherence and caregivers’ age (P<0.01). Moreover, there was a
negative correlation between the number of hours of caregiving per day and
the patients’ treatment adherence (P<0.04).

Conclusion: Since caregivers’ health literacy was not associated with patients’
treatment adherence, if healthcare providers, provide appropriate information
to informal caregivers even based on their health literacy, it may not be
transferred well to their patients. Therefore, these results can be considered a
warning for healthcare providers to pay attention to providing training in health
promotion programs to both the patient and the caregiver.
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Introduction
Chronic kidney disease (CKD) is a major problem
and growing public health priority, associated
with morbidity, mortality, and additional costs
and imposing an increasing burden on the
healthcare system and economy (1-3). More
than 10% of the general population (over 800
million people) suffer from CKD (4), which is
equal to the estimated prevalence of diabetes
worldwide and more than 20 times the global
prevalence of HIV (2, 5). CKD is more prevalent in
low-and middle-income countries and accounts
for about 80%of all CKD cases globally. Based
ona 2021 studyin Iran, about 8.4% of women
and 9.3% of men develop CKD annually (6).
Hemodialysis is the most common form of
kidney replacement therapy in the world (7).
However, about 9-13% of patients undergoing
dialysis die within one year. The mortality rate
among hemodialysis patients is 6.3-8.2 times
higher than the general population. The most
common factors affecting the survival of these
patients are pre-dialysis care, inadequate dialysis,
and non-adherence (1). The term treatment
adherence refers to all patient behaviors (diet,
fluid restriction, disease follow-up, participating in
hemaodialysis sessions, and receiving medication)
that are in line with the recommendations provided
by healthcare providers (3). Adhering to dietary
recommendations, fluid restriction, and prescribed
medication, and attending hemodialysis sessions
are necessary for optimal and effective treatment
of CKD (8) and could play an important role in
improving patients’ health level (1). However,
non-adherence to treatment recommendations
is common among hemodialysis patients and
is reported at 25-86% (9). Nalouh et al. (2017)
showed that only 24% and31% of hemodialysis
patients followed the diet and fluid restrictions,
respectively, and 44.6% had moderate to poor
adherence to treatment recommendations (8).

Hemodialysis treatment changes the
performance of CKD patients, which subsequently
affects treatment adherence because their daily
activity level is disturbed and patients’ ability to
perform daily activities decreases. Therefore,
it makes them dependent on caregivers (10).
Therefore, these patients need adequate support
from others, especially family caregivers who are
directly involved in their care (11). The required
care is mostly provided by informal caregivers
(12). Informal caregivers are those who are most
involved in taking care of patients and helping
them during the treatment period and are often
the patient’s family members (12). They have a
positive effect on the adaptation of their patients
and play a crucial role in managing various aspects
of patient care (12, 13). Informal caregivers are
considered as the main member of the care
system (12). Depending on the diagnosis and
disease severity, they are involved in providing
direct care (14). Caregivers actually fill service
gaps in the health and governance system, and
hence, the involvement of informal caregivers
significantly affects the health-related quality
of life (HRQOL) of CKD patients (15).

The results of Surendran et al’s study
showed that caregivers play an important role
in providing palliative care and are involved in
providing various services and caring support to
hemodialysis patients (15). Informal caregivers are
often responsible for self-management support
activities such as accessing and understanding
health information, communicating with
healthcare providers, coordinating support
services, and participating in decision-making
and problem-solving. In such cases, caregiver
health literacy is of particular importance (13).

Health literacy is defined as cognitive and social
skills that determine individuals’ motivation and
ability to access, understand, and use information



in a way that promotes and maintains health
(16). Based on the conceptual framework of
dyadic health behavior change model, patients
and informal caregivers constantly interact with
each other, and this interaction is influenced by
various factors. The informal caregiver’s health
literacy might be an influencing factor on patients’
adherence to treatment regimens (17). Jafari
et al. (2018) found a significant relationship
between caregivers’ health literacy and the
behavior of women with multiple sclerosis (18).
The results of Levin et al.s (2014) study showed
that caregivers’ health literacy is only related
to one domain of self-care behavior index in
heart failure patients (19). However, Hgeg et
al. (2021) did not find a relationship between
caregiver health literacy and cancer patients’
anxiety (20). Yuen et al. (2018) argued that
the existing studies are more focused on the
health literacy of parents of sick children and its
consequences for children (14). Hgeg et al. (2021)
stated that few studies have been conducted
on the relationship between caregivers’ health
literacy and relevant outcomes for the recipient
(20). Having knowledge of the relationship
between informal caregivers’ health literacy
and the treatment adherence of hemodialysis
patients can help identify ways to support
these patients’ treatment adherence through
the caregiver and contribute to interventional
research on family caregivers.

Considering the limited relevant studies and
the contradictions in the existing evidence,
this study was conducted to determine the
relationship between caregivers’ health literacy
and treatment adherence of hemodialysis
patients.

Materials & Method
Study design & Participants
This cross-sectional and correlational study was

conducted in 2021. The population included
hemodialysis patient and caregiver dyads in all
hemodialysis centers of Bushehr Province, Iran.
Given the sample size based on the regression
analysis formula, which requires selecting 10 to
30 participants per predictor variable (n =10-30k),
15 participants were selected for each predictor
variable. Since there was just one main predictor
variable, all the main demographic variables were
alsoincluded in the set of potential predictors.
Approximately, 225 participants were eventually
considered with a maximum of 15 predictor
variables. As it was not clear how many patients
and caregivers meet the inclusion criteria, the
participants were selected using the census
method based on these criteria. Questionnaires
were administered to all the eligible patients
and caregivers and, finally, 259 patient-caregiver
dyads were included.

The inclusion criteria for patients were
providing informed consent to participation,
at least six months having passed since the start
of hemodialysis treatment, being over 18 years
old, and having the ability to perform self-care
behaviors. Patients who temporarily required
hemodialysis (poisoning, acute renal failure, and
guests) and those whose dyad did not agree
to participate in the study were excluded. The
inclusion criteria for informal caregivers were
providing informed consent to participation,
being over 18 years old, the patient having
introduced them as the main caregiver, the
caregiver considering themselves as the patient’s
main caregiver, living in the same house as the
patient, having a history of at least six months of
patient care, not receiving money for providing
care, and being able to read and write.

Data Collection Tools

The data collection tools included a demographic
information form (age, sex, income, number
of children, etc.), the End-Stage Renal Disease
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Adherence Questionnaire, and the Health Literacy
Instrument for Iranian Adults (HELIA).

HELIA was used to measure caregivers’ health
literacy. It was developed by Montazeri et al. for
Iranian adults. The validity of this questionnaire
has been confirmed by using face and construct
validity. The Cronbach’s alpha of the subscales
in the relevant constructs was acceptable (0.72-
0.89) and the scale reliability was confirmed. This
33-item scale consists of 5 subscales: access (6
items) (a=0.86), reading skill (4 items) (a=0.72),
understanding (7 items) (a = 0.86), appraisal
(4 items) (o = 0.77), and decision-making and
application of health information (12 items) (a =
0.89). The subscale of reading skills and access
are scored on a 5-point Likert scale ranging from
1to 5 (1= completely difficult, 5 = completely
easy). Other subscales are scored on a five-point
Likert scale ranging from 1 to 5 (always =5, most
of the time =4, sometimes = 3, seldom = 2, and
never = 1). A higher score reflects a higher level
of health literacy (21).

Kim’s End-Stage Renal Disease Adherence
Questionnaire (ESRD-AQ) was used to evaluate
treatment adherence(22). The steps of translation
and cultural adaptation were performed by Rafiei
et al. The 46-item ESRD-AQ consists of 5 main
sections, including general information (5 items),
hemodialysis attendance (14 items), medication
adherence (9 items), fluid restriction (10 items),
and dietary recommendations (8 items). Only 6
items (14, 17, 18, 26, 31, 46) measuring treatment
adherence were used for analysis, and the other
items were only for descriptive purposes. The
scoring scale was different for these 6 items.
Iltems 14, 17, 18, 26, 31, and 46 were scored as
0, 50, 100, 200, 300; 0, 50, 100, 150, 200; 0, 25,
50, 75, 100; 0, 50, 100, 150, 200; 0, 50, 100, 150,
200; and 0, 50, 100, 150, 200, respectively. The
minimum and maximum scores of the scale are
0and 1200, respectively. Higher scores indicate

better treatment adherence. The mean value
of the content validity of the Iranian version
was 0.98 for the scale, which was favorable.
The scale reliability was calculated as 0.85 using
the test-retest method (23).

Data Collection Process

After obtaining the approval of the Ethics
Committee of the Bushehr University of Medical
Sciences (IR.BPUMS.REC.1399.048), hemodialysis
patients and their informal caregivers were
selected based on the inclusion criteria. After
introducing themselves to the patients and
their caregivers and explaining the research
objectives, the researchers administered the
questionnaires after obtaining their consent and
emphasizing that their information would be
kept confidential and anonymous. ESRD-AQ was
completed by the researcher while the patients
were waiting to be connected to the machine
or during hemodialysis. HELIA was completed
by the informal caregivers while the patients
were undergoing hemodialysis.

Data analysis

The data were analyzed using SPSS 19.0 via
descriptive and inferential statistical tests.
Univariate linear regression was used to
determine the relationship between demographic
variables and treatment adherence, and also the
relationship between caregivers’ health literacy
and treatment adherence. To simultaneously
determine the role of variables in predicting
adherence to treatment, multivariate linear
regression was used with the inter method,
at the significance level of < 0.05. To control
possible confounding variables, some of them
were mentioned in the inclusion criteria while
designing the study, and some were included
in the demographic profile form.



Results

In total, 259 patient-caregiver dyads participated.
Among the caregivers, 78 were male and 181
were female with a mean £SD age of 58.53 +
12.63 years. Moreover, 153 of the patients were
male and the rest were female, with a mean

1SD age of 43.47 £ 11.97 years. The mean £SD
duration of care was 49.17 + 34.52 months, and
the mean +SD number of hours of caregiving
per day was 12.76 £ 8.97 hours. Tables 1 and
2 present the other demographic information.

Table 1. Frequency distribution of demographic variables of informal caregivers

Variable (number of analyzed cases) Variable level Frequency*/ % [SD**
Number of people living with the patient 3.38* 1.72%*
Duration of kidney failure/month 48.61* 48.89**
llliterate 19 7.3
Elementary school 51 19.7
Caregiver’s educational level (259) High school, no degree i -
Diploma 71 27.4
Associate degree 28 10.8
Bachelor’s degree and higher 51 19.7
Unemployed 42 16.3
Housewife 122 47.3
Employed 31 12.0
Caregiver’s employment status (258)
Worker 11 43
Self-employed 31 12.0
Retired 21 8.2
Spouse 110 42.5
Type of relationship between caregiver Brother/sister 14 5.4
and patient (259) child 111 42.9
Others (friends or other relatives) 24 9.2
Adequate 18 6.9
Caregiver’s income adequacy (259) Somewhat adequate 135 52.1
Inadequate 106 40.9
Receiving training on therapeutic-care Yes 214 82.6
regimen by caregiver (259) No 45 17.4
Getting help for caregiving (259) Yes - °00
No 114 44.0

The mean +SD caregivers’ health literacy
and treatment adherence was 3.42 + 0.81
and 1063.61 + 142.11, respectively (Table 3).
The results showed no significant correlation
between caregivers’ health literacy and patients’

treatment adherence (P<0.89) (Table 4). However,
statistically significant correlations were found
between treatment adherence and caregiver’s age
(P<0.01) and the number of hours of caregiving
per day (P < 0.04) (Table 5).
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Table 2. Frequency distribution of demographic variables of hemodialysis patients

Variable (number of analyzed cases) Variable level Frequency Percentage
Single 65 25.1
Marital status (259)
Married 194 74.9
Illiterate 96 37.2
Elementary school 61 23.6
High school, no degree 40 15.5
Educational level (259)

Diploma 32 12.4

Associate degree 13 5

Bachelor’s degree and higher 16 6.2
Unemployed 79 30.5
Housewife 85 32.8

Employed 10 3.9

Employment status (258)

Worker 21 8.1

Self-employed 4 1.5
Retired 60 23.2
Adequate 35 13.6
Income adequacy (258) Somewhat adequate 110 42.6
Inadequate 113 43.8
Health services 103 40.6
Insurance type (254) Social security 133 52.4
Armed Forces 18 7.1
Receiving training on therapeutic-care Yes 245 94.6
regimen (259) No 14 5.4

Table 3. Mean and standard deviation of health literacy of informal caregivers and treatment adherence of
hemodialysis patients

Variable Mean (median) SD
Access 3.47 0.99
Reading 3.42 1.14
Caregiver health literacy (score range 1-5) Comprehension >80 091
Evaluation 3.42 1.06
Decision-making 3.96 0.79
Total health literacy 3.63 0.81
Range of score that can be obtained for patient’s treatment dherence (0-1200) 1063.61 142.11

Range of score that can be obtained for caregiver health literacy (1-5)




Table 4. Univariate regression between demographic variables and health literacy based on treatment
adherence of hemodialysis patients

N
(\]
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Treatment adherence
Variable Standardized .
coefficient Significance level
Caregiver’s age 0.049 <.001
Caregiver’s gender 0.010 0.055
Caregiver’s marital status (being married) 0.014 0.059
Caregiver’s educational level 0.019 0.083
Caregiver’s employment status 0.051 0.020
Type of relationship between caregiver and patient 0.009 0.528
Caregiver’s income adequacy 0.001 0.991
Receive training on therapeutic-care regimen by caregiver 0.004 0.335
Getting help for caregiving 0.001 0.896
Duration of care/month 0.003 0.413
Care hours per day 0.022 0.016
Patient’s age 0.008 0.147
Patient’s gender 0.002 0.482
Patient’s marital status 0.001 0.868
Patient’s educational level 0.021 0.362
Patient’s occupation 0.012 0.678
Patient’s income adequacy 0.010 0.176
Number of people living with the patient 0.003 0.373
Access 0.080 0.203
Reading -0.024 0.698
Comprehension -0.062 0.322
Evaluation -0.069 0.266
Decision-making -0.001 0.986
Total health literacy -0.009 0.892
Table 5. Regression coefficients of predictor variable of treatment adherence among patients
Model 1
Predictor variable s e ke 0.95% confidence interval
regression coefficient|  regression (P-value)
(B) coefficient (Beta) Lower limit | Upper limit
y-intercept 102.180 .000 98.242 186.11
Caregiver’s age 2.013 .169 .017 .354 3.665
Care hours per day -2.934 -.185 .004 -4.938 -.935
Housewife 30.586 .107 .230 -19.436 80.505
Caregiver’s Employed -12.961 -.030 .703 -79.884 53.958
em{’:;’i"r;‘;?;;::t“s Worker -75.957 -103 124 | -172.98 21.066
reference) Self-employed -8.231 -.019 .804 -73.35 56.887
Retired 30.586 .107 .230 -19.43 80.598
Coefficient of determination 101
F 4.023
P-value <.001
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Discussion
This study determined the relationship between
caregivers’ health literacy and treatment
adherence of patients undergoing hemodialysis.
There was no relationship between caregivers’
health literacy and patients’ treatment adherence.
However, there was a direct correlation between
the caregivers’ age and the patients’ treatment
adherence. Moreover, a negative correlation
was found between the number of hours of
caregiving per day and treatment adherence.
The results revealed no significant correlation
between the caregivers’ health literacy and
patients’ treatment adherence, which was in
line with the results of Belice et al. (2020) and Rak
etal.(2016) (24, 25). However, our results were
not consistent with studies by Levin et al. (2014)
on heart failure patients and their caregivers
(19), Rahman’s study (2014) on hospitalized
elderly patient-caregiver dyads (26), Jafari et
al’s (2018) on MS patients and their caregivers
(18), and Ramezannia et al.’s (2020) on breast
cancer patients and their caregivers (27). The
results of these studies showed a significant
correlation between caregivers’ health literacy
and treatment adherence, health behaviors, and
health outcomes (18, 19, 26, 27). Inconsistency in
the results could be due to diversity in research
instruments and patients’ type of disease. Levin et
al. outcomes related to caregivers’ health literacy
were consistent only in one domain with this study
and inconsistent in two domains (19), the reason
for which could be the used caregiver health
literacy research tool. In the mentioned study, the
Newest Vital Sign was employed, which measures
numerical skills and reading comprehension and
determines patients at risk of low health literacy
(28). Rahman(2014) assessed caregiver health
literacy using the Newest Vital Sign and rapid
estimate of adult literacy in medicine considering
strict criteria (26). Caregivers’ health literacy

was considered adequate if they had sufficient
health literacy in both tests. However, the present
study assessed caregivers’ health literacy using
HELIA, which measures reading skills, access,
understanding, appraisal, and decision-making
and use of health information (28). Difference
in the used instrument could make it difficult
to compare the findings.

Ramezannia et al. and Jafari et al. assessed
health literacy more strictly using TOFHLA (18,
26). This instrument measures the ability to read
and pronounce words correctly and determine
the health literacy level (18, 27) Moreover,
TOFHLA provides functional and relatively
tangible assessment of health literacy (29).
However, HELIA is considered a general health
literacy scale due to its items and is not specific
to diseases such as CKD and its problems, but
measures cases such as “l take care of my health
in all situations” or “l fasten my seat belt while
driving”(21). Difference in the type of disease of
patients receiving care was another reason for
inconsistent results; for instance, in the study
by Jafari et al., the patients had MS (28). In
this disease, there are different options for the
type of treatment, type of medicine, attending
physician, etc. Therefore, the caregivers' health
literacy could be of special importance, and thus,
caregivers always seek to update their health
information to choose the most appropriate
treatment and care option for patients. Choosing
the right treatment and care option could improve
patients' treatment adherence (28). However,
the type of treatment and medication is limited
for hemodialysis patients (7). The results of
studies show that having health literacy alone
may not be enough to improve health outcomes
(30, 31). Hayden et al. (2018) noted that health
literacy alone may not be sufficient to influence
self-management behaviors to control diabetes



(30), but how caregivers convey their knowledge
and acceptance of their recommendations by
patients are elements that could affect caregivers’
health literacy outcomes for patients. Having
sufficient health literacy and transferring the
knowledge to patients are two separate points,
i.e., caregivers may have a high level of health
literacy, but may not be able to transfer it to
recipients.

This finding could be justified by the cultural
aspects of our research population. This study
was carried out in Bushehr Province, which has a
relatively traditional context from socioeconomic
and cultural perspectives. Despite the recent
socioeconomic and cultural changes made in
Bushehr and the whole country, it seems that
traditional institutions still dominate this city
and its subordinate counties. In such conditions
(patriarchy, considering men as breadwinners,
and women'’s low socioeconomic participation),
men are more likely to be the main decision-
makers in the family (32). Such an attitude among
men and women may cause female caregivers
not to convey their knowledge to patients, and
male patients may not follow the advice of
their caregivers, who are mostly their wives
and daughters, and only rely on their own or
medical caregivers’ health literacy. Moreover,
taking care of patients undergoing hemodialysis,
such as dietary adherence and fluid restriction,
is mainly provided at home, and spouses play
a significant role in obliging patients to follow
the treatment (33). Based on the health belief
model, apart from perceived susceptibility and
severity, guidance for action is also important
for creating correct behaviors. This guidance
may be achieved through patients’ self-study
and receiving training from formal and informal
caregivers. In the studied population, which is
still largely patriarchal(35), women as informal
caregivers consider themselves obligated only to

provide services such as accompanying patients
to receive dialysis, preparing food, etc., and do
not consider transferring their knowledge to
patients as a part of their duties. Therefore, more
accurate results could be obtained by examining
patients’ health literacy through treatment
adherence and conducting qualitative studies
on the role of caregivers in providing care, how
care is provided, and how caregivers use their
health literacy to improve patients’ condition.

The results showed a positive correlation
between caregivers’ age and treatment
adherence. In a review of the literature, the
researchers did not find any study that assessed
the relationship between informal caregivers’
age and treatment adherence. When people
live with various stresses in the environment
or perceive high levels of risk for a long period
of time, their resilience is stimulated to help
them adapt to the situation. As a result, their
resilience increases over time (34). It seems
that with increasing age, informal caregivers’
resilience increases, as well as their experience
in providing care, which improves treatment
adherence in the patients.

The findings showed a negative relationship
between the number of hours of caregiving
per day and treatment adherence. Hoang et
al. (2020) found that increasing the number of
hours of caregiving per day was directly correlated
with care burden (35). In the present study,
the caregivers and patients lived together, and
the mean number of hours of caregiving was
determined with a general question, and the
outcome was more than 12 hours per day. This
could be among the limitations of the present
study because those who take care of patients
at home and live with them may consider the
time they spend on routine tasks as patient
care hours. Furthermore, patients with less
treatment adherence cause more time to be
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spent on their care. It is suggested that patient
care hours be determined based on accurate
tools by separating care hours from caregivers’
daily activities.

Strengths and limitations of the study: This
study had certain strengths and limitations.
The main strength was that this was the
first study on caregivers’ health literacy and
treatment adherence of patients undergoing
hemodialysis which focused on dyads (patient/
caregiver) in Iran. Hence, it contributes to the
body of knowledge about the role of informal
caregivers, especially in the case of hemodialysis
patients in Iranian society. However, treatment
adherence was measured only by using a self-
report questionnaire. More accurate data could
be obtained in future studies using more accurate
criteria and standard evaluation methods such
as bioimpedance, biochemical tests, and dialysis
adequacy. Moreover, the census sampling method
was used, which limited the generalization of
the results to the whole population and similar
populations. Since the study was conducted in
an environment with geographical limitations
and specific sociocultural characteristics, the
results should be generalized to other societies
and cultures with caution.

Conclusion
Due to the lack of correlation between caregivers’
health literacy and patients’ treatment adherence,
if health service-providers educate caregivers
even based on their health literacy, it may not be
transferred well to their patients. Since patients’
adherence without their participation and self-
care activities does not bring desirable results,
they should participate in any activity programs
and services to promote their health behaviors,
so that they can be empowered to make informed
decisions about their health-related behaviors.
The results of our study also provide

implications for healthcare providers to improve
treatment adherence in hemodialysis patients.
The findings provide a warning for health
service-providers not to be limited in providing
training only to informal caregivers based on
their health literacy and pay attention to the
presence of the patient and the caregiver in
the provision of training for health promotion
programs. Conducting qualitative studies on the
role of caregivers’ health literacy in promoting
patients’ treatment adherence could reveal the
dimensions of the problem.
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