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ABSTRACT

Objectives: We sought to determine the effect of consultation and follow-up phone calls
on biochemical indicators and intradialytic weight gain (IWG) in patients undergoing
hemodialysis. Methods: We conducted a double-blind, randomized clinical trial of 86
patients undergoing hemodialysis in Iran. Patients were grouped through convenience
sampling and randomly allocated into two groups. The experimental group had face-
to-face consultations, and each patient was given a monthly diet. Next, over 12 weeks,
we conducted 28 follow-up phone calls. In both groups, biochemical indicators and
IWG were measured at baseline, and in the fourth, eighth, and twelfth weeks of the
study. Results: The results showed that calcium and IWG indices in the fourth, eighth,
and twelfth week, and phosphorus and potassium and IWG indices in the eighth and
twelfth weeks had statistically significant differences between the experimental and control
groups (p < 0.050). Conclusions: In our study, consultation and follow-up phone calls in
hemodialysis patients result in improved biochemical indicators. Therefore, in patients
undergoing hemodialysis, consultation and follow-up phone calls are recommended to

improve patient’s biochemical indicators.

nd-stage renal disease (ESRD) is a chronic

disease that can induce major problems

in patients and health systems.! In these

patients, due to impaired renal function,
electrolytes (except calcium) accumulate in the
body and their excretion is reduced.? Salt, water,
and phosphorus retention following secondary
hyperparathyroidism are the main problems that
these patients experience.?

Hemodialysis is the most common treatment
method for ESRD.* Successful hemodialysis depends
on four factors: adherence to diet, adherence to
medication, fluid intake limitation, and regular
attendance at hemodialysis sessions.” However, the
ability to adapt to dietary restrictions, control fluids
intake, and timely medication use are very difficult
for hemodialysis patients’ so that their ability to self-
manage is less than ideal.®

There are several ways to monitor treatment
adherence in hemodialysis patients. One method
is through indirect criterion such as self-reporting.”
However, self-reporting criteria are biased because
patients often exaggerate their adherence.® One way
of evaluating objectively is to use direct criteria such

as serum levels of biochemical indicators (sodium,
potassium, calcium, phosphorus, nitrogen, urea) and
intradialytic weight gain (IWG).” Nonadherence
to the recommended sodium intake is measured
by IWG or intradialytic weight loss because
excessive dietary intake of sodium causes thirst
and consequently leads to fluid nonadherence."
Moreover, nonadherence to the drug regimen
(phosphate inhibitor) increases the serum level of
phosphate, which plays an important role in the
development of secondary hyperparathyroidism.?
Nonadherence to the treatment plan is one of the
major challenges in hemodialysis patients.’ This issue
leads to disease progression, prolonged hospitalization,
increased costs, complications, and mortality.!!
Poor adherence forces nurses to offer professional
consultations. One study has shown patients tend
to consult with the medical team, and are satisfied
with the provided training.'* In some studies, various
educational and consultative interventions by nurses
or nutritionists, either individually or collectively,
through verbal methods or films have been shown to
improve treatment adherence.'>'* Another study has
shown that educational and behavioral interventions
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can help patients change their behavior and increase
treatment adherence."

Nurses are the most influential individuals in
increasing treatment adherence.'® By performing
health counseling, nurses seek the reasons for
nonadherence allowing them, together with
patients, to apply an appropriate policy to promote
adherence.'” One study suggested that counseling
would be more effective when nurses follow-up with
patients consistently.'® Follow-up and continuity are
essential measures in the successful implementation
of each program. Continuity in maintaining health
programs leads to cooperation, adherence, awareness,
and sensitivity promotion. As a result, in addition to
creating a dynamic care relationship, access to the
patient would be possible.'®

Frequent contacts with renal nurses and individual
education can help patients solve problems, set goals,
and manage their disease better."” Phone contactis a
useful method to follow-up chronic disease. Follow-
up phone calls make nurses a good source of support
to increase patients adherence.”” Telecommunications
facilitate the mutual relationship between patients
and care providers and obviate the need for
prolonged hospitalization.*! Phone contacts and
nursing consultations in most chronic diseases can
improve treatment adherence, reduce the incidence
of disease complications, increase quality of life, and
decrease the duration of hospitalization.'*

The literature review of increased treatment
adherence in patients undergoing hemodialysis
reveals that each patient applies a specific
educational intervention.’* !> In some chronic
diseases, the effectiveness of continuous follow-up
has been confirmed.!*** However, less attention
has been paid to the use of face-to-face counseling
and frequent follow-up in hemodialysis patients to
control biochemical indicators and IWG.

This study was designed to assess the effect
of consultation and follow-up phone calls on
biochemical indicators and IWG in patients
undergoing hemodialysis.

METHODS
This double-blind quasi-experimental study had an
experimental group and a control group. The study
was registered in the Iranian Registry of Clinical
Trials under the code of IRCT2016012723520N2.

The research was conducted in Zanjan, Iran. The

study population included all patients undergoing
hemodialysis referred to Vali-Asr Hospital dialysis
center. Vali-Asr Hospital, one of the educational
hospitals affiliated to Zanjan University of Medical
Sciences, is the only hemodialysis center in Zanjan.
Permission for the research was granted by the Ethics
Committee (ZUMS.REC.1393.214). The aim
of the study was explained to all participants, and
the confidentiality of the information was assured.
Written consent to participate in the study was taken
from the patients, and they were told they were free
to withdraw from the study at any time.

An estimated 43 people in each group were
needed in the study to give a confidence level of
95%, power of 80%, and effect size of 0.6 according
to recent studies.” Among patients undergoing
hemodialysis, a lottery without replacement was
conducted to select participants from a list. These
patients were randomly assigned to one of two groups
by throwing a dice; even days (Sunday, Tuesday, and
Thursday) to the experimental group and odd days
(Saturday, Monday, and Wednesday) to the control
group. If a patient among those selected by lottery
had the inclusion criteria, she/he would be chosen as
a sample. Samples for the two groups were selected
by the hemodialysis ward head nurse who was not a
member of the research team. The selected patients
were not aware of which group they belonged.
Moreover, another nurse (not aware of the study and
rescarch purposes) recorded patient’s biochemical
indicators and weight.

Patients aged (18-65) years, with a hemodialysis
history of at least three consecutive months, having
hemodialysis twice a week or more, with access to a
fixed-line or mobile phone, with good hearing, and
who gave their informed consent were included in
the study. Patients reluctant to cooperate in every
step of the study, those who stopped dialysis for any
reason, and those who died were excluded.

Interviews with the patients and a review of their
charts were used to collect the patient’s demographic
data. Laboratory and IWG parameters were used
to measure treatment adherence. Biochemical
indicators were blood urea nitrogen (BUN), sodium,
potassium, calcium, and phosphoruslevels,and IWG,
which were measured before the start of dialysis, and
albumin levels measured after the dialysis.

Patient’s adherence to protein and phosphorus
regimens was examined using the BUN index.
Receiving adequate calories and energy through
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carbohydrate and fat intake and receiving alternative
supplements for protein in the diet were examined
by checking BUN and albumin levels. Patient’s
adherence to fluid and sodium consumption
restrictions were assessed by examining IWG and
the sodium index. Also, the patient’s adherence
to regular dialysis attendance, diet, and drugs was
assessed by examining phosphorus, potassium,
sodium, and calcium levels, and IWG.

BUN levels over 100.0 mg/dL indicated
nonadherence to a low-protein diet. Potassium
levels over 6.5 mEq/L indicated nonadherence
to a low potassium diet whereas potassium levels
5.6-6.5 mEq/L showed average adherence and
potassium levels 3.5-5.5 mEq/L indicated good
adherence. A serum phosphate level over 6.5 mg/
dL indicated nonadherence to a low phosphate
diet and medication regimen, 4.6-6.5 mg/dL
indicated average adherence, and 2.5-4.5 mg/dL
indicated good adherence. A normal calcium range
and adherence was considered between 8.5-10.5
mg/dL (lower was considered nonadherence).
A normal sodium range and adherence was
considered between 135.0-145.0 mg/dL (higher
was considered nonadherence). A severe loss of
albumin was a level less than 3.0 mg/dL, an average
loss of albumin was 3.0-3.5 mg/dL, and a normal
albumin level was more than 3.5 mg/dL and were
considered as nonadherence, average adherence,
and good adherence, respectively. If the weight
difference between two consecutive sessions of
hemodialysis was more than 3.0 kg, it showed
that the patient did not adhere to restrictions on
fluid intake. A weight difference between two
hemodialysis sessions of 1.6-3.0 kg represented
average adherence, and a weight difference in the
range of 1.0-1.5 kg represented good adherence to
fluid intake.? All laboratory tests were done at Vali-
Asr Hospital Laboratory with the same equipment.
It must be noted that the scales used for weighing
patients in both groups were identical and their
accuracy was evaluated before each use.

Biochemical indicators and IWG at baseline
were measured in the fourth, eighth, and the
twelfth week of the study in both experimental and
control groups.

At baseline, in the experimental group,
according to a preliminary collection of biochemical
indicators and IWG, the problem of nonadherence
to treatment became clear. Based on the patient’s

needs, two to three face-to-face counseling sessions
for each patient were held in the hospital educational
classroom. Through in-person meetings, problems
related to treatment adherence were identified.
Then, via these sessions and under the guidance of
researchers, patients could choose the best solution
for their nonadherence problem. In addition,
based on the information given by the patient
and biochemical indicators, which were measured
monthly for each patient in the experimental group,
a diet with multiple options was designed by a
dietitian and given to the patients at the beginning of
the intervention, and in the fourth and eighth week
of the research.

After in-person consultations, follow-up
consultations were conducted by phone. During
phone conversations, patients’ adherence to the
treatment programs (adhering to dietary restrictions
and fluid intake, the timely taking of medicines,
and regular attendance for hemodialysis) were
evaluated at regular intervals. Phone follow-up for
the experimental group was 28 phone calls over
12 weeks (in the first four weeks three calls per
week and in the remaining eight weeks two calls
per week). On average, phone talk time was 10 to
15 minutes. In these conversations, patients were
evaluated in all aspects of treatment adherence and
treatment program, their questions were answered
and, if there was a problem, appropriate and various
solutions were suggested so that they could choose
among them. Nurse researcher and dietitian’s phone
numbers were available to all patients, so they could
call if necessary and ask about their problem.

In the control group, there was no special
nurse in charge of educating patients and tracking
their treatment adherence. Patients received their
information from different nurses; thus, these pieces
of information were not consistent and ongoing.
Patients recently recommended for hemodialysis
treatment received general education about
hemodialysis (including diet, mobility rates, and
fistula and shunt care) at the beginning of their
introduction to the hemodialysis ward. During the
hemodialysis period, according to the results of the
patients’ biochemical indicators, the patients were
notified about following the diet, medication, and
attendance at dialysis sessions by the doctor or nurses
present in the ward, but the reasons for the patients’
nonadherence were not negotiated. However, to
observe ethical considerations in this research, a
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booklet was given to the patients in the control
group. This booklet contained information about
diet, fluid restrictions, and the importance of regular
drug use and regular presence in dialysis sessions. If
the patients in the control group had questions about
the information of the booklet, the researcher would
answer these questions.

For data analysis, descriptive statistics (frequency,
mean, and standard deviation) was used. The
Kolmogorov-Smirnov test was used to review the test
data for normality. Chi-square test and Fisher’s exact
test were used to compare the biochemical indicators
and IWG in the experimental and control groups.
Friedman and Cochran’s Q tests were employed to
evaluate the changes within the experimental and
control groups during the four time points of the
variable under study.

RESULTS

In this study, all 86 patients assessed were assigned to
the two groups. Each group consisted of 43 patients,
and all 86 patients completed the study. The mean
age of the patients was 52.5+11.3 years, over half
(55.8%) were male, and the majority (82.6%) did
not have a high school diploma. Most (43.1%) were
undergoing hemodialysis for one to two years. The
demographic characteristics were not significantly
different between the two groups [Table 1].

At baseline, comparing indices of sodium,
phosphorus, calcium, BUN, and IWG using the chi-
square test, and potassium and albumin with Fisher’s
exact test showed that the differences in these indices
were not statistically significant [Tables 2 and 3] in
either group.

In the fourth week of the study, comparing
calcium index between the two groups using Fisher’s
exact test and IWG with the chi-square test showed
significant differences. However, in the BUN index,
there were no significant differences between the
experimental and control groups when using the
chi-square test, and sodium index, potassium,
phosphorus, and albumin indices with Fisher’s exact
test [ Tables 2 and 3].

In the eighth week of study, comparing calcium,
phosphorus, potassium, and IWG indices between
the two groups using Fisher’s exact test and BUN
index with chi-square test revealed significant
differences between the two groups suggesting
increased adherence in the experimental group.

Table 1: Comparison of the demographic variables
of patients in the experimental and control groups

Variables E C 70
n % n %
Gender
Male 24 558 24 558 P gf():-9199
Female 19 442 19 442 42=0.000

Educational level

Hlicerate 21 488 21 488 p=0972*
Underdiploma 14 326 15 349 df=2
Diploma 5 116 5 116 FET=0234
Higherdiploma 3 7.0 2 47
Economic status
Inadequate 29 674 34 791 p=0244"
Fairly adequate 9 209 8 186 df=2
Adequate 5 116 1 23 FET =0.345
Age, years
<40 6 140 4 93  p=0672"
40-50 9 209 7 163 df=3
51-59 12279 17 395 FET =0.346
260 16 372 15 349
History of dialysis
< 1 year 9 209 13 302 p=0431
1-2 years 18 419 19 442 df=2
> 2 years 16 372 11 256 y2=0267
Diabetes mellitus
Yes 18 419 14 326 p=0504
df=1,
No 25 581 29 674 x2=0.796
Hypertension
Yes 35 814 33 767  p=039
No § 186 10 233 dezf 0.281
Hyperlipidemia
Yes 11 256 8 18.6  p=0.0302
df=1
No 32 744 35 8l4 x2=0.608
Smoking
Yes 4 93 10 233  p=0.071
df=1
No 39907 33 767 y2=3.071
History of heart discase
Yes 1 2.3 1 2.3 p =1.000"
No i 97 2 97 oo
History of liver disease
Yes 1 2.3 0 0.0 p=1.000"
df=1
No 42 977 43 100 FET=0.012

E: experimental: C: control: Y24 chi-square; FET: Fisher’s exact test.
“Fisher’s exact test. p-value < 0.050 significant.
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Table 4: The effect of intervention on biochemical indicators using generalized estimating equations.

Variables B 95% Wald confidence interval df p-value
Lower Upper
Potassium -0.939 -1.680 -0.198 1 0.013
Phosphorus -0.997 -1.683 -0.312 1 0.004
Weight gain -1.069 -1.839 -0.298 1 0.007
Albumin -1.083 -2.071 -0.094 1 0.032
Calcium -1.224 -1.976 -0.473 1 0.001
Sodium -6.419E-16 -1.364 1.364 1 1.000
BUN -0.954 -2.077 0.169 1 0.096

BUN: blood urea nitrogen; p-value < 0.050 significant.

Comparing sodium and albumin indices using
Fisher’s exact test showed no statistically significant
differences between the experimental and control
groups [Tables 2 and 3].

In the twelfth week of study, comparing potassium,
phosphorus, calcium, albumin, and IWG indices
between the two groups using Fisher’s exact test
indicated statistically significant differences. However,
comparing sodium and BUN indices using Fisher’s
exact test demonstrated no statistically significant
difference between the groups [Tables 2 and 3].

Intra-group comparison of indices changes in
potassium, phosphorus, albumin, and IWG at the
four time-points of the study (baseline, fourth,
eighth, and twelfth weeks) in the experimental group
using the Friedman test found statistically significant
differences, suggesting an increased adherence. In
the control group, intra-group changes were not
statistically significant [Tables 2 and 3].

To investigate the effect of the intervention on
biochemical indicators at the four time points of
the study, we used generalized estimating equations
(GEE). GEE results showed that the effect of the
intervention on potassium, phosphorus, IWG,
albumin, and calcium indices were statistically
significant. The intervention had no significant
statistical effect on sodium, blood urea, and nitrogen

indices [ Table 4].

DISCUSSION
Counseling and phone follow-up led to the
improvement of calcium index and IWG in the
experimental group in the fourth week. In the
eighth week of the study, calcium, phosphorus,
potassium, BUN, and IWG indices in the

experimental group had a favorable condition
compared to the control group. By the twelfth week,
in the experimental group, calcium, phosphorus,
potassium, albumin, and IWG were still within
the recommended treatment adherence range and
showed a statistically significant difference when
compared to the control group. Intervention in the
experimental group resulted in an improvement
of most biochemical indicators and IWG over
the 12-week study. Reviewing the biochemical
indicators in the eighth and twelfth weeks after
the intervention showed that most patients in the
experimental group (when compared with the
control group) were at good adherence level in terms
of potassium index. Our result is inconsistent with
the results of two other studies, which reported that
patients’ potassium index in the experimental group
was in the normal range following educational
interventions.”>** In both studies, educational and
nutritional sessions were held to increase adherence.
Face-to-face teaching methods and video playback
were used to enhance the effectiveness of these
studies. In the current study, having the choice of
the recommended nutritional items and mutual
interaction between researchers and patients led to
the active participation of patients in their health
care and consequently increased adherence.

Low treatment adherence often results in
increased serum potassium and phosphorus levels.”
Analyzing the data regarding phosphorus index
showed that phosphorus levels of patients in the
experimental group was significantly reduced. No
patients in the experimental group in the twelfth
week after the intervention had nonadherence
regarding phosphorus index, which was associated
with following the low-phosphorus diet and

OMAN MED J, VOL 34, NO 2, MARCH 2019
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medication regimen. This result concurs with the
results of two other studies, which concluded that
implementing educational intervention and self-
care education led to diet compliance.”*® Moreover,
a decrease in phosphorus level demonstrates that
nurses conducting educational interventions can
play an important role in controlling phosphorus
levels and complications related to its inappropriate
control.”>?¢ Nursing consultation and a patient’s
active role and engagement in clinical decisions
leads to an increase in the patient’s awareness
and understanding level, leading to improved
treatment adherence.!¢

In our study, patients’ reduction in IWG in
the experimental group was statistically significant
compared with the control group. Another study
concluded that educational intervention reduced
IWG in hemodialysis patients.”” However, there
was no follow-up in the study.”” A similar study
concluded that better control of IWG is achieved
if educational services are accompanied with
follow-up in hemodialysis patients.”” In our study,
frequent follow-up phone calls were affecting factors
in reducing IWG for patients in the experimental
group, which caused the patients to attend dialysis
sessions regularly.

There was no statistically significant difference
in blood albumin between the two groups at
the beginning of the intervention and four and
eight weeks after. Nevertheless, this difference
was significant in the twelfth week after the
intervention and a greater percentage of patients
in the experimental group were within the normal
albumin range. Two studies found no significant
differences in the mean albumin range before and
after the educational intervention.?*?¢ One of the
reasons for the positive effect of the intervention
we observed on albumin range might be due to the
follow-up phone calls, which increased treatment
adherence. Similarly, another study found a
significant difference in mean albumin levels before
and after the educational intervention. The authors
of this study also used the continual care model,
which showed the positive effect of follow-up on
improving adherence in hemodialysis patients.”®
In our study, in addition to frequent follow-up,
we included carbohydrates and fats as sources of
energy in the diet to improve albumin levels. The
calcium level of the participants was also modified
and reached normal levels as a result of modifying

the albumin levels (due to nutritional counseling).
Regular attendance, attending all dialysis sessions,
and full implementation of the pharmacological
recommendations by patients were other factors
leading to the changes in blood calcium in the
intervention group.

There was no statistically significant difference
in the blood sodium levels of the two groups at
baseline, and the fourth, eighth, and twelfth weeks
of the study. This result is consistent with other
studies, which found no significant difference in the
sodium range after the intervention.”**” This lack
of difference was because, at baseline, sodium levels
in more than 90% of patients in both groups were
within the normal range. Although the level of BUN
was decreased at four, eight, and 12 weeks after the
intervention, only BUN levels at week eight were
statistically significant. Although the two indices of
sodium and BUN were not statistically significant
between the two groups, providing the patients with
a monthly diet together with continuous counseling
was able to reduce other biochemical indicators
and IWG.

Intra-group comparison of biochemical
indicators and IWG changes from baseline to
12-weeks post-intervention showed that the
experimental group experienced an increase in
adherence. However, in the control group by the
twelfth week, no statistically significant change was
observed in treatment adherence. This result suggests
that counseling and frequent phone follow-up in
the studied group increased adherence and, in turn,
improved biochemical indicators and IWG in the
experimental group.

Considering that 82.6% of participants in
this study had a low level of education, the study
intervention was effective due to the continuous
relationship between the researcher and the
patients in increasing adherence. Asking patients
to participate in identifying any misunderstandings
and misconceptions about treatment adherence
improved their compliance.

One of the major limitations of this study was
the irregular attendance of some patients due to
economic reasons, which overshadowed patient
treatment adherence. Random allocation was
performed to modify the confounding effect of the
patients’ economic problems in this research. The
other limitation of this study was the low sample
size, which limits the generalizability of this study.
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Hence, a similar study design with high sample size
is recommended.

CONCLUSION
Consultation and follow-up phone calls in
hemodialysis patients are suggested because they
improve patient adherence and, as a result, their
biochemical indicators. We recommend that nurses
in hemodialysis centers are in charge of conducting
patient follow-up by phone so that they can monitor
patients’ diet and treatment adherence. Also, we
recommend applying this intervention in low-

literacy hemodialysis patients to control biochemical
indicators and IWG.
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