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Abstract

Purpose: The present study was conducted to investigate the effect of individual, multistep
intervention on adherence to treatment in hemodialysis patients referred to a hemodialysis
center in Shahrekord, Iran.
Method: In this interventional study, hemodialysis patients referring the center of the study
were randomly assigned into two control and intervention groups (each 33). The control group
received routine treatment, recommended dietary and fluid restrictions. The intervention group
participated in eight individual interventional sessions accompanied routine treatment. At the
beginning and the end of the study, routine laboratory tests and end-stage renal disease-
adherence questionnaire were filled out for patients in both groups. The data were analyzed
using Mann–Whitney and Wilcoxon tests.
Results: At the end of the study, the two groups showed a significant difference in all domains
of adherence except adherence to diet and adherence was better in the intervention group
(p50.05). In demographic characteristic, only age indicated a positive correlation with
adherence to dialysis program (p¼ 0.04, r¼ 0.254). After intervention, serum phosphorus
decreased significantly in the intervention group (p50.05).
Conclusions: Adherence to treatment is one of the major problems in hemodialysis patients;
however, comprehensive interventions are required in view of individual condition.

� Implications for Rehabilitation

� Adherence to treatment means that all patients’ behaviors (diet, fluids and drugs intake)
should be in line with the recommendations given by healthcare professionals.

� There is evidence on the association between adherence to treatment and decreased risk of
hospitalization in dialysis patients.

� Individual structured programs are most likely to be successful in encouraging adherence to
treatment.
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Introduction

One of the common methods of treating the patients with end-
stage renal disease (ESRD) is hemodialysis which causes change
in lifestyle, health status and role of the individual [1,2]. These
patients face numerous physical, psychological and social
tensions [3]. One of the problems in hemodialysis patients is
their adherence to treatment. Adherence to treatment means that
all patients’ behaviors (diet, fluids and drugs intake) should be in
line with the recommendations given by healthcare professionals
[4,5]. Adherence to diet, medication regimen and fluid restrictions
are extremely important for the patients with chronic renal failure
and could contribute strongly to improving health and feeling well
in the patients under hemodialysis [4,6,7]. Today, there is
evidence on the association between adherence to treatment and

decreased risk of hospitalization in dialysis patients. More than
half of these patients believe that they do not follow therapeutic
regimen, manifested by shortening dialysis duration, failing to
take medications correctly, and observe dietary and fluid restric-
tions [8]. Meanwhile, failure to follow medication regimen is
prevalent (about 25–86%) in hemodialysis patients [9], about 50%
do not adhere to fluid restrictions and 44% in some aspects of diet
[10]. Poor adherence in chronic renal failure patients often leads
to additional tests, change in treatment design, change in
prescribed drugs’ dosage, hospitalization and finally increase in
healthcare costs [11]. Nursing profession is committed to promote
the patients’ health using various interventions [12]. Different
approaches and interventions such as face-to-face and video-
assisted training [12], cognitive-behavioral technique [13] and
self-efficiency training [14] have been adopted to enhance
adherence in hemodialysis patients. Most of these approaches
have been effective in only some domains of adherence. Lack of
considering to individual conditions in hemodialysis patients
seems to be one of the most important reasons for the patients’
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non-adherence. The present study was conducted to determine the
efficacy of an individual, multistep intervention on adherence to
treatment and laboratory parameters in hemodialysis patients.

Method

This interventional study was conducted through convenience
random sampling between March 2013 and June 2013. The study
protocol was approved by Ethics Committee of Gorgan University
of Medical Sciences and registered as IRCT2012 091710857N1 in
Iranian Registry of Clinical Trials. After obtaining informed
consent for participation, the patients referring Hajar Hospital of
Shahrekord with inclusion criteria enrolled in the study. The
inclusion criteria were age over 18 years, ability to read and write,
three dialysis sessions per week, at least 1-year dialysis history,
ability to walk and eat independently, no mental or psychological
and comorbid disease according to medical records, and inter-
dialytic weight gain (IWG) higher than 2500 g and moderate or
weak score of adherence to treatment according to end-stage renal
disease-adherence questionnaire (ESRD-AQ). The patients who
were unwilling to continue participation were excluded from the
study. Two weeks before the beginning of the study, the patients
were screened and those who had problems were identified.
Finally, among 118 patients referring to the center of study,
66 patients were eligible. These patients were assigned randomly
into both the intervention and control groups (each 33). The data
were gathered at the beginning of the study and 1 week after last
individual care session using a form consists of age, gender, marital
status, level of education, economic status, dialysis duration, dry
weight, average interdialytic weight gain, laboratory parameters
and ESRD-AQ questionnaire [15] for both groups. The time of
filling out the questionnaire was during the first hour of each
hemodialysis session. Interdialytic weight gain was measured using
the same digital scale (Pand, Pand Industries Co., Tehran, Iran) in
the dialysis ward. The interdialytic weight gain above 2500 g meant
failure to adhere to fluid restrictions [7,16,17].

Validity and reliability of the instrument. The ESRD-AQ
questionnaire consists of 46 questions/items in five main domains
of treatment adherence [15]. Initially, the questionnaire was
translated into fluent Persian and then retranslated into English
by a bilingual individual per forward and backward principles.
Then, the two versions were compared with each other and no
inconsistency was noted. To ensure face validity, the questionnaire
was filled out by 10 literate patients. They were asked to identify
the items difficult or vague for understanding. Then, the obtained
questionnaire was reviewed quantitatively and qualitatively by
15 specialists on renal failure and dialysis-related disease and
content validity index was calculated. The mean score of relevance,
simplicity and clarity was obtained 99%, 98% and 97%, respect-
ively. Overall content validity of the questionnaire was calculated
98%, which is acceptable. After the questionnaire was filled out by
10 patients within a 2-week interval based on test–retest, the
reliability was estimated as 85%, which was acceptable.

Scoring the questionnaire. ESRD-AQ consists of five main
domains: general information (5 items), adherence to hemodialy-
sis treatment (14 items), adherence to drug treatment (9 items),
adherence to fluid restrictions (10 items) and adherence to the
recommended diet (8 items). The total adherence score was
obtained by adding scores of the items below, maximally 1200
and minimally zero. The items 11, 12, 42, 41, 33, 32, 23 and 22
evaluate information and understanding of the patient about
treatment adherence and the total score of this domain was
obtained according to above items. High scores on this question-
naire represented better adherence, which were finally classified
according to the Likert scale. As in Kim et al. study, one standard
deviation higher and lower than mean adherence to the total

treatment and to different treatment domains was defined as
moderate adherence, the scores lower than moderate were
considered as weak and those higher than moderate as good [15].

Intervention. The patients in control group underwent hemo-
dialysis, routine recommended dietary and fluid restrictions, and
pharmacotherapy. While, in the intervention group, multistep
individual intervention was implemented in addition to the
intervention conducted for the control group. For the patients in
the intervention group, eight individual sessions (each session 1-
h) were conducted by researchers (a critical care nurse and a
psychiatric nurse), while the patient was under hemodialysis [18].

Description of sessions

The intervention in each study group was performed in specific
shifts and days (in the morning shifts and even days for patients in
the intervention group and other shifts and odd days for the
control group), therefore there was no overhearing the interven-
tion for patients in the control group.

First session: In this session, after getting more familiar with
the patient, researcher explained the purposes of the study and
examined the level of the patient’s information on dietary and
fluid restrictions, medication regimen and the importance of
dialysis treatment continuation.

The second and third sessions: Within these sessions, regard-
ing the results of the first session, researcher planned for each
individual. In these sessions general information about chronic
renal failure and the need for dialysis, normal level of routine
laboratory tests, nutritive value of the food and the amount of
dietary and fluid restrictions in renal failure, importance of
treatment continuation and general hemodialysis mechanism as an
artificial kidney was given to the patients.

The fourth and fifth sessions: In these sessions, according to
the results of previous sessions, in each domain with lack of
adherence, some recommendations were given to each patient.

The sixth and seventh sessions: In these sessions, based on the
activities performed in previous sessions, the researcher discussed
about the patient’s adherence status and the learned skills.
In addition, patients with good adherence between the sessions
were encouraged.

Eighth session: In addition to concluding the sessions, an
opportunity for questioning and answering was provided for the
patients and their information was completed throughout this
session. Finally, 1 week after this session, the end evaluation was
conducted by the ESRD-AQ questionnaire. The obtained data
were analyzed using SPSS 16.0 software (SPSS Inc., Chicago,
IL). Shapiro–Wilk test indicated that the data were not normal in
view of different subscales and the total score of adherence
(p50.05). Statistic tests such as Pearson’s correlation coefficient,
chi-square, Mann–Whitney and Wilcoxon were used for data
analysis.

Results

Among 118 patients referring to the center of the study, 35 were
older than 75 years old, 8 patients had mental retardation or
unable to communicate due to blindness or deafness, so 43
patients were excluded from the study. In the remaining patients,
four were not willing to participate in the study. Finally, after
completion of ESRD-AQ, five patients (7.04%) had a good level
of adherence and were excluded from the study. The remaining 66
patients were randomly assigned into both the intervention
(n¼ 33) and control (n¼ 33) groups (Figure 1). The mean age
of the intervention and control groups were 53.97 SD 15.7 and
53.36 SD 14.9 years, respectively. The mean age of dialysis in the
intervention group was 4.6 SD 4.7 years and in the control 5.74
SD 3.9. In neither of the above characteristics, nor statistically
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significant difference was observed between both groups
(p40.05). In addition, chi-square indicated that the two groups
had no significant difference in gender (p¼ 0.06), marital status
(p¼ 0.255), educational level (p¼ 0.102), income (p¼ 0.45) and
cause of development renal failure (p¼ 0.832). Also, the two
groups had no significant difference in laboratory parameters
(p40.05). Wilcoxon test indicated no significant difference in
laboratory parameters before and after the study in the control
group, while in the intervention group, hemoglobin (p¼ 0.008),
phosphorus (p¼ 0.005), creatinine (p¼ 0.04) and blood urea
nitrogen (BUN) (p¼ 0.01) had a significant difference
between the two stages, with better conditions at the end of the

study (Table 1). In addition, at the end of the intervention, only
phosphorus level had a significant difference between the two
groups. Other laboratory parameters were not significantly
different between the two groups (p40.05).

Mann–Whitney test showed that there were no significant
differences in four main domains and total adherence score at the
beginning of the study in two groups (p40.05). After the
intervention, all domains except adherence to diet were signifi-
cantly better in the intervention group than the control, showing
the efficacy of intervention (Table 2). At the beginning of the
study, the mean dry weight of the patients was 64.33 SD 14.22 kg
in the intervention group and 63.07 SD 13.79 in the

Figure 1. Enrolment stage.

Table 1. Laboratory parameters at the beginning and the end of the study in two groups.

Beginning stage End stage

Laboratory parameters Intervention group Control group p Value Intervention group Control group p Value

Hemoglobin (g/dl) 10.16 SD 1.79 10.77 SD 1.61 0.2 10.67 SD 1.16 10.73 SD 1.38 0.52
Sodium (meq/l) 141.42 SD 4 142 SD 3.69 0.68 141.45 SD 4.02 141.77 SD 3.85 0.73
Potassium (meq/l) 4.9 SD 0.56 5 SD 0.55 0.35 4.9 SD 0.53 4.96 SD 0.54 0.33
Phosphor (mg/dl) 4.99 SD 0.9 5.19 SD 1.55 0.47 4.67 SD 0.53 4.91 SD 0.85 0.006
Creatinine (mg/dl) 6.46 SD 1.88 6.25 SD 1.61 0.66 6.03 SD 1.73 6.13 SD 1.65 0.47
BUN (mg/dl) 70 SD 21.12 68.72 SD 23.02 0.8 61.18 SD 25.04 dl 65.06 SD 23.96 0.11
Calcium (mg/dl) 8.93 SD 0.22 8.89 SD 0.69 0.3 8.99 SD 0.34 8.92 SD 0.53 0.75
Albumin (g/dl) 5.04 SD 0.73 5.06 SD 0.62 0.7 5.05 SD 0.73 5.03 SD 0.68 0.96
Alkaline phosphatase (m/l) 324.39 SD 200.5 369.24 SD 419 0.76 313.79 SD 206.39 340.86 SD 329.14 0.54
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control (p50.05). The mean interdialytic weight gain was 3457.6
SD 1549.6 g in the intervention group and 3227.3 SD 899.05 in
the control (p50.001).

Discussion

The finding of the study indicated that this intervention was
effective on improvement of treatment adherence in hemodialysis
patients. In the intervention group, interdialytic weight gain at the
end of the study was lower compared to the control group;
therefore, the intervention has been effective. This result is similar
with findings of Tsay et al. [14], Rambod et al. [19] and Shomali
[20]. Interdialytic weight loss seems to be due to the effect of the
training on blood sugar control, ice usage, less exposure to heat,
doing activities in cooler hours of the day and increase in patients’
awareness of adherence to fluid restriction. In this study,
intervention was effective only in phosphorus level, similar to
study of Shaw-Stuart et al. which concluded that training
programs can decrease serum phosphate levels [21]. However,
in some studies, intervention was improved the other laboratory
parameters. In Rambod et al. study [19], all laboratory parameters
improved after intervention in the intervention group. The
inconsistency in findings is probably related to different factors
such as inadequate dialysis time, shortness of intervention and
difficulty of adherence to diet. In present study, no significant
association was observed between demographic variables and
adherence domains except age and adherence to dialysis program,
while in Barnett et al. study, no statistically significant associ-
ations were detected between interdialytic weight gain, age,
educational level, marital and employment status. In addition,
women demonstrated a greater decrease in mean interdialytic
weight gain than men [22]. In present study, interdialytic weight
gain in younger individuals was higher than the older similar to
Mellon study, that only age was associated with adherence [23].
Park in his study concluded that older hemodialysis patients had a
lower awareness, less appetite and were at a higher risk of death
compared to the younger. Park believed that the training programs
should be planned appropriate to older patients, with emphasizing
the increase in their awareness of diet and nutrition [24]. Most of
patients in this study took cardiac drugs and phosphate binders,
which is in agreement with Garcı́a-Llana [25] and Karamanidou
et al. [26] studies.

Lack of adherence to medication regimen in dialysis patients is
probably due to complexity, numerous medications, lack of
organized training to patients about importance of properly drugs’
taking and how to take them, and finally drugs’ side-effects,
particularly gastrointestinal difficulties such as gastric pain. These
problems decreased in the intervention group through individual
strategies like special dishes for drug division, suggesting
appropriate time for dividing and taking drug, emphasizing the
necessity of taking drugs and their importance in the treatment
course. In Neri study therapeutic regimen was very weak and
complexity of medication regimen was one of the reasons for this
issue, which improved after training [18]. In this study, individual

intervention caused improvement of adherence to fluid restric-
tions in the intervention group. In the study center, there was no
organized training on fluid restrictions and most patients had
difficulty adhering to fluid restriction. Inadequate knowledge on
importance of daily weighing was one of the potential reasons for
lack of adherence to fluid restrictions. During the study, different
behavioral approaches, like training saying no and thought
distraction, were used to control the patient’s behavior.
Moreover, the patients were encourage for blood sugar control,
sugar-free chewing gum, ice usage, less exposure to heat and
doing activity during cooler hours of the day. Effectiveness of the
interventions on adherence to fluid restrictions has been obtained
consistently in different studies. In Hegel et al. study, behavioral
treatments had short-term effects on adherence to fluid restric-
tions [27]. Tsay et al. [14] also demonstrated the efficacy of
training on adherence to fluid restriction. In this study, adherence
to dialysis program improved in the intervention group, while no
change was observed in the control group. It seems that lack of
training on significance of dialysis treatment continuation,
difficulty of adherence to dialysis program, commuting and
other job-related issues at the time of dialysis session are the main
reasons for missing dialysis sessions. During the study, regarding
the patients’ difficulties, the researcher concentrated on develop-
ing a dialysis program in view of occupational conditions and
promotion of awareness about dialysis program importance and
altered it, as much as possible, according to their living and
occupational conditions.

At the end of the study, the two groups had no significant
difference in adherence to diet. Inadequate awareness and
economic problems caused the food consumed by the patients
to be restricted to specific items. The majority of the patients in
this study had a poor economic status and obviously, inability to
provide suitable food could not be removed only by training and
expressing the significance of adherence to dietary restrictions.
Therefore, the offered training on this aspect of intervention was
not effective. In contrast to this study, Hassanzadeh et al. in their
study indicated that face-to-face and video-assisted training was
effective on the patients’ diet status [12]. This inconsistency is
possibly attributable to different cultural, economic, financial and
climatic conditions of the patients under the two studies. The total
adherence score in the intervention group improved significantly
compared to the control group, consistent with the results of
Tanner et al. study [28].

Conclusion

Overall, the existing inconsistency in the findings of the studies
on adherence to treatment could be explained by economic status,
deprivation and living conditions in study regions, and the
patients’ extra fees like commuting for dialysis, lack of efficient
employment, comorbid diseases and different methods of adher-
ence assessment tools. In view of low number of the hemodialysis
patients referring the center of this study, other study with a larger
sample size in different hemodialysis centers is recommended.

Table 2. Adherence to treatment at the beginning and the end of the study in two groups.

Beginning stage End stage

Adherence domain Intervention group Control group p Value Intervention group Control group p Value

Adherence to drug treatment 128.78 SD 73.98 139.39 SD 51.71 0.17 175.75 SD 33.35 133.33 SD 64.54 0.003
Adherence to fluid restrictions 110.6 SD 55.56 119.69 SD 49.9 0.51 163.63 ± 56.28 136.36 SD 60.3 0.02
Adherence to the recommended diet 101.51 SD 64.32 101.51 SD 53.74 0.7 100 SD 62.5 96.96 SD 58.54 0.67
Adherence to hemodialysis treatment 471.24 SD 122.46 512.15 SD 122.93 0.14 596.21 SD 17.81 478.78 SD 71.29 50.001
Total of adherence 812.15 SD 189.16 872.75 SD 180.41 0.09 1035.6 SD 88.6 846.97 SD 138.31 50.001
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Limitation of study

In present study, patients in the intervention group received not
only attention but also individual educational program regarding
to their questionnaires. However, the effect of attention or
individual intervention is indiscernible and need to complemen-
tary study. The other limitation of the present study is that there
are no long-term outcomes that the intervention effect may be lost
with time as there was not follow-up for six months post-
intervention.
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