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Abstract

Purpose: This study aimed to identify the factors related to treatment adherence behaviors among old-age hemodi-
alysis patients in Hamadan based on the Extended Theory of Planned Behavior (ETPB) during the covid-19 pandemic.

Methods: This cross-sectional study was conducted from January to March 2021 in Hamadan, Iran. 191 hemodialysis
patients were recruited who were referred to hemodialysis centers via the census method. Data were collected by

a questionnaire containing items on socio-demographic information, End-Stage Renal Disease Adherence (ESRD-
Adherence) Questionnaire, and ETPB constructs scale. Data analysis was performed using descriptive statistics and
structural equation modeling.

Results: The mean (SD) age of participants was 62.49 (10.66). Also, the mean (SD) hemodialysis vintage/Month of
them was 36.56 (43.34). Moreover, Treatment Adherence Behaviors are associated with education level, sex, and
marital status (p <0.001). Besides, Perceive Behavior Control (3 =0.414, t-value =3.810) associated with intention.
Also, intention (3 =0.158, t-value = 1.976) was associated to adherence behaviors. No significant associations were
observed between positive attitudes, subjective norms, a perceived threat with intention, and adherence behaviors.
The model explained about 54% of the variance of adherence behaviors. Finally, the goodness of fit index of 0.78,
indicating the model good fit.

Conclusion: The present study demonstrates that some of the ETPB constructs such as perceived behavior con-
trol and intention are useful to improve adherence among the oldest hemodialysis patients. Also. This framework is
revealed alongside the theory of planned behavior (TPB) applicable in the treatment adherence of old-age hemodi-
alysis patients.
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Introduction

Chronic kidney failure is one of the most common non-

communicable diseases that occurs during the progres-
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According to the World Health Organization, treat-
ment adherence is the correspondence level of a person
receiving medication, following a prescriptive diet, or
implementing lifestyle changes due to healthcare provid-
ers’ recommendations [2]. Adherence to hemodialysis
(HD) for patients with end-stage renal disease is essential
and leads to lifestyle changes such as the need to regu-
larly go to a dialysis center, consistently take prescribed
medications, and extensively modify their diets [3]. Also,
successful treatment of HD patients depends on maxi-
mum patient adherence to treatment. Evidence demon-
strated that four behaviors could result in the decreased
quality of life, increased morbidity, healthcare costs, and
mortality in these patients [4]. However, management
of renal replacement therapy includes behaviors such as
HD attendance, medications, fluid restrictions, and diet
prescription [4, 5]. The result of the study indicated that
HD patients needed complex care to manage this chronic
disease [6]. In contrast, a study matched with the Iranian
context showed that it was essential to identify factors
effective for treatment adherence in HD patients [7].

The treatment adherence concept

Treatment adherence plays a critical role in decreasing
the economic burden of disease for families and soci-
ety [8, 9]. Patient non-adherence in the literature can be
considered a patient’s “incomplete implementation of
instructions” issued by a provider [8, 10]. The results of
studies proved average patient non-adherence rates of
24.8% across physician-recommended treatments types,
with some non-adherence rates approaching 40% [8, 11,
12]. The type of treatment implemented significantly
impacts treatment adherence and non-adherence, with
treatment regimens such as lifestyle or behavior changes
presenting rates of non-adherence of up to 70% [8, 13].

The conceptual framework

The model-based approach assists in promoting or
changing behavior by understanding adherence to health
behavior. This approach includes the Health Belief Model,
Theory of Planned Behavior (TPB), Theory of Reasoned
Action, and other theories or models [14]. TPB is a
social-cognitive approach that provides a useful frame-
work for predicting and understanding health-related
behaviors [15, 16]. According to this theory, intention
is the primary determinant of behavior. The individual’s
intention is influenced by the three factors of attitude,
subjective norms, and perceived behavioral control
(PBC) [17, 18]. Evidence demonstrated several important
factors that could predict and affect adherence behavior
in patients, such as attitude, subjective norms, PBC, and
intention [19, 20]. On the other hand, a perceived threat
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to treatment adherence can play a decisive role in adher-
ence behaviors in HD patients [21].

Therefore, the Extended Theory of Planned Behavior
(ETPB) was used in this study to identify factors affecting
treatment adherence behaviors. In this framework, per-
ceived threat includes perceived susceptibility, and per-
ceived severity is added to TPB (Fig. 1).

Also, since December 2019, coronavirus (COVID-
19) has become a global pandemic, and results of clini-
cal studies showed that the risk of COVID-19 infection
hospitalized was more than 10% in dialysis patients and
6.4% in in-hospital medical staff [22]. Additionally, con-
cerns increased about non-adherence behaviors in HD
patients, especially in the COVID-19 pandemic [23, 24].
Thus, the present study aimed to identify factors related
to treatment adherence behaviors among older HD
patients in Hamadan, Iran, based on ETPB.

Methods

Design and participants

This cross-sectional study was conducted from Janu-
ary to March 2021 in Hamadan, Iran. Hamadan Prov-
ince, with an area of 19,493 square kilometers in extent,
is located in western Iran. We used patients’ information
from two hospitals with dialysis wards, including Besat
and Shahid-Beheshti in Hamadan city. A total of 191
HD patients were recruited and referred to HD centers
via the census method. Participants were selected based
on the following inclusion criteria: being diagnosed with
end-stage renal disease and treated with HD for at least
three months; receiving HD for three to four hours per
session, three times per week; ability to complete the sur-
vey and willingness to participate in the study; and ability
to give informed consent. Patients on transient HD due
to acute renal failure were excluded.

Data collection

All methods were performed following relevant guide-
lines and regulations. Verbal informed consent was
obtained from all the patients; they were informed about
the confidentiality of the information and the project’s
purpose, and they were enrolled in the study if they
liked. The Ethics Committee approved the study with the
consent process at the Hamadan University of Medical
Sciences.

Measurements

The data collection tool used in the study consisted of
three parts completed by the participants through the
self-reporting method. The first part included demo-
graphic information such as age, education level, eco-
nomic status, marital status, number of families, and
COVID-19 morbidity in the participants or their families.
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Fig. 1 The framework of the Extended Theory of Planned Behavior

The second section included the 46-item ESRD-Adher-
ence Questionnaire (ESRD-AQ) designed by Kim et al.
[4] that assesses four behaviors: HD attendance, medica-
tions, fluid restrictions, and diet prescription.

The ETPB constructs were assessed using the ETPB
scale for treatment adherence behavior designed and
regulated by the researcher through the study of books,
papers, and literature [25, 26]. It was compiled of 43
items and nine subscales as follows: behavior beliefs
(seven items, e.g., “Attending HD sessions makes me
feel happy, relaxed and at peace”), outcome evaluation
(seven items, e.g., “I need to take prescription drugs on
time and correctly”), normative beliefs (four items, e.g.,
“My children or my family thinks that I should take my
medication on time and correctly”), motivation to com-
ply (four items, e.g., “For me, the opinion of my children
and family that I should take my medication on time and
correctly is important”), control beliefs (six items, e.g., “I
regularly attend recommended dialysis sessions, even if
the HD session is long”), perceive power (five items, e.g.,
“I do not attend an HD session because of travel prob-
lems.”), perceive susceptibility (three items, e.g., Com-
pared to other people my age, I am more likely to have
coronavirus””), perceive severity (six items, e.g., “If I get

Covid-19, my life will be shortened.”), intention (three
items, e.g., “I plan to attend regular HD sessions”), and
the treatment adherence behaviors (46 items, e.g., “Dur-
ing the last month, how many dialysis treatments did
you miss completely?”). These items were assessed using
a 5-point Likert scale from 1 (strongly disagree) to 5
(strongly agree). The score of each subscale was obtained
by the average computed as the sum of items of it [4]. It
is essential to mention that based on a previous study
[4], the patients were categorized in two levels, “adher-
ence” and “non-adherence;” based on biological and bio-
chemical markers of clinical outcomes such as degree of
weight gain (increase in weight in kg after a weekend),
serum potassium levels (average of last three measures)
in meq/l, serum phosphate levels (average of last three
measures) in mg/dl, and serum albumin (average of last
three measures) in mg/dl [27-29].

The content validity ratio (CVR) and the content valid-
ity index (CVI) were used to determine content valid-
ity. The results showed high overall CVI and CVR of the
ETPB scale. The means scores for CVI and CVR were
0.92 and 0.80, respectively. The CFA results confirmed
goodness of fit the ETPB sub-constructs. The discrimi-
nant validity was verified using the Fornel-Larcker and
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Average Variance Extracted (AVE) methods. The com-
posite reliability (CR) range and Cronbach’s alpha range
[30]. The composite reliability ranged from 0.86 to 0.98,
and Cronbach’s alpha ranged from 0.76 to 0.98.

Results

Sample characteristics

In this present study, with 191 participants, 47.8% were
female (n=93) and, with a mean age of participants was
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62.494+10.66. Also, the mean HD vintage (Month) of
them was 36.56 £43.34.

According to the findings, Treatment Adherence
Behaviors associated with education level, sex, and mari-
tal status as treatment adherence behaviors in a patient
with secondary education level with OR=0.17 (95% CI
0.04, 0.75) and, in female patients with OR=0.29 (95%
CI 0.09, 0.94) (p<0.05), while, in married patients with
OR=7.70 (95% CI 1.89, 31.44) (p<0.001) were calcu-
lated. Other demographic data were presented in Table 1.

Table 1 Association between treatment adherence behaviors with demographic variables of participants (n=191)

Variables n (%) Non-Adherence Adherence OR(95%Cl) P.Value
n=191 (n=17) (n=174)

Age
45-59 (middle-age) 80(41.9) 9(52.9) 71(40.8) 1(Reference) 0.148
60-74 (young-old) 79(41.4) 8(47.1) 71(40.8) 1.13(0.41-3.08)
75-90 (old-old) 32(16.8) 0(0) 32(184) 0(0)

Sex
Male 98(51.3) 13(76.5) 85(48.9) 1(Reference) 0.030"
Female 93(47.8) 4(23.5) 89(51 0.29(0.09-0.94)

Marital status
Single 15(7.9) 4(23.5) 11(6.3) 1(Reference) 0.004™
Married 133(69.6) 6(35.3) 127(73.0) 7.70(1.89-33.44)
Widow/Divorce/Partner Death 43(22.5) 7(41.2) 36(20.7) 1.87(0.46-7.60)

Educational status
[lliterate 72(37.7) 3(17.6) 69(39.7) 1(Reference) 0.020"
Elementary 41 (21.5) 2(11.8) 39(22.4) 0.85(0.14-5.30)
Secondary 4(12.6) 5(29.4) 19(10.9) 0.17(0.04-0.75)
Diploma 25 (13.1) 2(11.8) 23(13.2) 0.50(0.08-3.18)
University 9(15.2) 5(29.4) 24(13.8) 0.21(0.05-0.94)

Job
Employee 16(8.4) 3(17.6) 13(7.5) 1(Reference) 0.327
Retire 38(19.9) 4(23.5) 34(19.5) 1.96(0.39-9.99)
Labor 7(3.7) 1(5.9) 6(3.4) 1.39(0.12-16.23)
No Job 26 (13.6) 1(5.9) 22(12.6) 5.08(048 54.03)
Free Job 23(12.0) 4(23.5) 22(12.6) 1.27(0.25-6.59)
Housewife 81 (42.4) 4(23.5) 77(44.3) 4.44(0.89-22.18)

Number of Family
>3 94(49.2) 12(70.6) 82(47.1) 1(Reference) 0.181
3-5 56 (29.3) 3(17.6) 53(30.5) 2.59(0.70-9.60)
>5 41 (21.5) 2(11.8) 39(22.4) 2.85(061-13.37)

Economic status
Poor 87(45.5) 9(52.9) 78(44.8) 1(Reference) 0.544
Medium 94 (49.2) 8(47.1) 86(49.4) 1.24(0.46-3.37)
Good 10(5.2) 0(0) 10(5.7) 0(0)

COVID-19 Morbidity in yourself or family
Yes 60(31.4) 7(41.2) 53(30.5) 1(Reference) 0.364
No 131 (68.6) 10(58.8) 121(69.5) 1.35(0.73-2.49)

Bold font indicates P-value is significantly different (p <0.05)
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Table 2 The mean = SD and correlation between the ETPB constructs matrix in hemodialysis patients

Constructs Mean+SD Percentage Rang of Positive Subjective  Perceive Perceive Intention Treatment
2 Score Attitude Norms behavior threat Adherence

control Behaviors

Behavior 2757+6.76 7346 7-35 1 0.273¢ 0.128 0.105 0.158° 0.202¢

Beliefs

Outcome 27.28+7.05 7243 7-35

Evaluation

Positive 55.84+£13.55 74.71 14-70

Attitude

Normative 1549+4.41 69.93 5-20 0.273¢ 1 0.353¢ 0.705¢ 0318¢ 0.717¢

Beliefs

Motivation to 15.51+4.44 70.07 5-20

Comply

Subjective 31.00£8.72 70 10-40

Norms

Control 26.72£3.20 86.88 5-30 0.128 0.353¢ 1 0.408° 0.480° 0.258°

Beliefs

Perceive 20.90£3.83 79.5 5-25

Power

Perceive 47.62+6.27 83.6 10-55

Behavior

Control

Perceive Sus- 13.04£3.03 83.67 3-15 0.105 0.705¢ 0.408¢ 1 0.340° 0.718¢

ceptibility

Perceive 17.38£3.85 83.63 4-20

Severity

Perceive 3042+6.76 83.64 7-35

Threat

Intention 1253£236 7942 3-15 0.158° 0.318° 0.480° 0.340° 1 0.381°¢

HD Treat- 564.01+£8494 940 0-600 0.202° 0.717¢ 0.258° 0.718° 0.381¢ 1

ment

Medication 18848+3802 9424 0-200

Fluid Restric- 16492+61.13 82.46 0-200

tion

Dietary 16885+5037 8443 0-200

Restriction

Treatment 1086.26+163.99 90.52 0-1200

Adherence

Behaviors

2 percentage of the mean from the maximum obtainable score. ®Significant at the 0.05 level. ‘Significant at the 0.01 level

The ETPB constructs about treatment adherence behaviors
Table 2 shows the means and standard deviations of the
ETPB constructs. Participants rated perceived behavio-
ral (PBC) (84%), perceived threat (84%), Intention (79%),
positive attitude (75%), subjective norms (70%), which
were the highest percentage of the mean from the maxi-
mum obtainable score. The mean of constructs showed
that all constructs were considered desirable (Table 2).

Associations between the ETPB constructs

Although, based on results there was a positive direct
positive association between intention with attitude
(p=0.05), PBC, perceived threat (p<0.01). While
there was a positive direct positive correlation between

treatment adherence behaviors with attitude, PBC, inten-
tion (p<0.01).

However, perceive a threat (r=0.33) and perceive
behavior control (r=0.27) were more correlated with
intention among other extended theories of planned
behavior constructs.

Though, intention (r=0.33) and PBC (r=0.38) were
more correlated with treatment adherence behaviors
among other ETPB constructs (Table 2).

The structural modeling analysis

Table 3, Fig. 2 presented the results of analyzing, the
model 54% of the variance of adherence behaviors as the
dependent variable (R square=0.536). The R square for
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Table 3 Path Analysis of the ETPB Model (n=191)

Dependent Variable Independent Variable Path Confidence t-value The significance R-Square
level
Intention Positive Attitude 0.076 0.743 0.302 0.286
Subjective Norms 0.082 0.705 0310
Perceive Behavior Control 0414 3810 0.001°
Perceive Threat 0112 0.795 0.290
Adherence Behaviors Intention 0.158 1976 0.05?2 0.536

2 Significant at the 0.05 level.  Significant at the 0.01 level

e

0.479

BehaviorBeliefs
OutcomeEvaluation
0.000 0539

Attitude

0076

0.
0.514 0.286
0.082
0.158
NormativeBeliefs 0.500

SubjectiveNorms
0.000

; '

0.414

MotivationtoCom...
0.583
0.000
0.1

PerceiveBehaviorCo...

Adherence Behaviors

=)

ControlBeliefs

0.000

PerceivePower
0.000 0.450 o

PerceiveThreat

=]

Perceive Suscept...

0.000

Perceive Severity

Fig. 2 Structural Equation Modeling of the Extended Theory of Planned Behaviors

intention is 0.286 that suggests 29% of the variance of  behaviors (Q2=0.557), exceeding the recommended

intention can be explained by PBC. threshold value (Q2 >0), demonstrating an adequate pre-
The PBC (Bp=0.414, t-value=3.810) associated with  dictive value of the model. Finally, GoF =0.78, indicating

intention. Also, intention (B=0.158, t-value=1.976) the model good fit (Table 4).

was associated to adherence behaviors. No significant

associations were observed between positive attitudes, ) ]

subjective norms, perceived threat with Intention, and Discussion . )

adherence behaviors (Table 3). "ljlle current study 1.1t1112ed the ETPB framework to 1d.en—
The model’s predictive power was tested by calculat- tify factors affecting treatment adherence behaviors

ing Q2 indexes of intension (Q2=0.672) and adherence ~ M°Ng HD patients. It was shown that TPB could pre-
dict and improve adherence behaviors of chronic kidney
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Table 4 Goodness of fit values for models

Variable AVE>0.4 CR>0.7 R? Communality >0 Redundancy
Positive Attitude 0.780 0.980 1 0.780 0.554
Subjective Norms 0.797 0.980 1 0.797 0.587

Perceive Behavior Control 0469 0.902 1 0469 0.329

Perceive Threat 0.778 0.961 1 0.778 0.621

Intention 0.672 0.859 0.536 0.672 0.013
Adherence Behaviors 1 1 0.285 1 0.098

AVE Average Variance Extracted, CR Composite Reliability, R? =R Squares

disease patients, which is in line with Chironda et als
results [14].

According to the findings, treatment adherence behav-
iors are associated with the education level. Recently,
similar to our results, Kim has reported that with increas-
ing the education level, treatment adherence behaviors
are improved [31]. We can mention that patient non-
compliance is attributed to personal qualities of patients,
such as forgetfulness, lack of willpower or discipline, or
low level of education [32]. Although, patients need to
clearly and appropriately understand health information
related to their specific illness or disease [33, 34]. This
understanding may be essential to helping patients gen-
erate beliefs and attitudes and improve adherence behav-
iors [34]. Thus, when patients are adequately informed
and understand clearly what they are asked to do, they
are better able to share in decisions that affect their
health and are thus more adherent to treatments [33, 35].
On the other hand, it seems that mastery experiences
and social roles in high educational individuals caused
to increase self-efficacy and PBC, which other results of
several studies proved to have higher PBC lead to the
formation of a behavioral intention, and performance of
behavior [16, 18, 36, 37]. Therefore, it is recommended
to design and plan educational interventions to improve
PBC and intention for all HD patients, especially low-
educated individuals.

Based on the present study, treatment adherence
behaviors associated with sex were better in females than
in males. Consequently, gender should also affect treat-
ment adherence behaviors [38]. However, a relationship
between gender and adherence has not been consist-
ently shown in the literature. Several studies have found
women to be more non-adherent than men [39-41]. Oth-
ers have reported that women tend to follow their pre-
scriptions better than men [42, 43]. Nevertheless another
study mentioned no difference between male and female
regarding drug adherence [44]. These conflicting results
may be due to different conditions and treatments com-
pared to the present study. Thus, it is recommended to
plan educational intervention to improve treatment
adherence behaviors for all HD patients.

Based on findings, treatment adherence behaviors are
associated with marital status. In line with this result,
Turan et al’s study showed that social supports affected
patients’ adherence to the treatment [45]. Generally,
evidence was emphasized that family members or peer
supports may promote better adherence in some patient
groups [46]. So, it is recommended to plan educational
intervention to improve treatment adherence behaviors
for singles, widows or widowers, the divorced, or part-
ners death HD patients.

Although all ETPB constructs were considered desir-
able. In line with this finding, Beerappa et al. reported a
fair to good adherence level for fluid and dietary restric-
tions in patients [47].

Based on results, PBC is associated with intention and
among the constructs of ETPB, PBC plays a significant
role in explaining the variance of the intention of treat-
ment adherence behaviors among HD patients, which is
similar to Biddle’s study, showing that having higher PBC
was a predictor of improved self-care [39]. Based on TBP,
PBC over behavior performance can explain great vari-
ance in intentions and actions [48].

This study found that intention was associated with
adherence behaviors, as mentioned in previous stud-
ies (Husebg et al.) which [49] intention to engage in the
health-changing behavior and PBC demonstrated sig-
nificant association with adherence behaviors. Moreo-
ver, Finchman et al. revealed possible decreased medical
complications and mortality due to PBC and intention to
improve adherence to the dietary and fluid restrictions
among HD patients [50].

This study has several limitations. First, this was a
cross-sectional study that enrolled a small number of
patients. Thus, it is recommended to identify additional
factors in future research. Second, future research should
analyze data from a larger sample of participants. In
contrast, the potential for recall and interviewer biases
may be included, and a longitudinal study design could
be useful for managing bias. The findings of this study
might not be generalized to all populations of older peo-
ple. Therefore, future research can investigate predictors
of treatment adherence behaviors from a more ecological
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approach by examining TPB constructs complemented
by wider levels of individual and social factors.

Conclusion

The present study demonstrated that some of the ETPB
constructs, such as PBC and intention, were useful to
improve adherence among older HD patients. Also. the
framework revealed alongside TPB is applicable in the
treatment adherence of older HD patients. Thus, future
studies are suggested to pay more attention to increas-
ing PBC and intention in designing and implementing
educational programs. Interventions can also heighten
perceived behavioral control to increase treatment adher-
ence behaviors among HD patients.
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