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Aim: The aim of the study was to assess the level of adherence to dietary and ﬂuid restrictions among patients
undergoing hemodialysis.
Background: Patients with end-stage renal disease are non-compliant to ﬂuid and dietary restrictions lead to
undesirable eﬀect on health.
Methods: The observational study design and 60 samples were adopted. The samples were selected by purposive
sampling technique who full ﬁll the inclusion criteria. Self-reported ﬂuid and dietary adherence questionnaire
were used to collect the data. Data were analyzed using SPSS software version 16.0.
Results: The study revealed that there was a fair to good adherence level for ﬂuid and dietary restrictions.
Conclusion: However the adherence level varies among hemodialysis patients, individually tailored interventions and constant motivation is needed to improve the adherence level and positive clinical outcome.

1. Introduction
Chronic kidney disease (CKD) is a global public health problem, the
prevalence of End Stage Renal Disease (ESRD) cases are 150 per million
and about 9–13% of patients who are on dialysis die within one year.1
The all-cause mortality rate in hemodialysis patients is 6.3–8.2 times
higher than the general population. The most common factors aﬀect the
patient survival was pre-dialysis care, inadequacy of dialysis and nonadherence to treatment regimens.2 Dialysis patients are a unique patient population in the context of treatment adherence due to a highly
complex treatment regimen that concerns multiple facets of their lives;
an integration of multiple domains related to dialysis treatment, medication, ﬂuid and diet intake is necessary for optimal disease management and along with lifetime behavioral and social readjustment.3
Given this complexity, an assortment of measurement methods,
including biochemical markers, patient self-report, together with diverse deﬁnitions, have been used to examine non-adherence in dialysis
patients. Compliance is a term, which describes when to what extent
the patient is consistent with the healthcare recommendations.4 Nonadherence is related to client’s reluctance to follow the physician’s instructions and medical obliviousness.5 Some of the qualitative research
studies describe that the non-adherence is an indication of clients incapability to incorporate the treatment strategies into their desired
lifestyle.5,6
The positive clinical outcome in ESRD patients mainly depends on
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strict adherence to the therapeutic regimens, even though patients are
aware the importance of compliance for sustaining good quality life,
many clients fail to adhere to the treatment regimens.7 As evident from
these selected studies, there is a high degree of variance in non-adherence levels, ranging from 0 to 18% for missed dialysis sessions,
0–22.4% for shortened treatment time, 3–80% for medication,
9.8–75.3% for ﬂuid intake, and 2–81.4% for diet restriction.8–13
The clinical outcomes are directly depended on the patient’s adherence to treatment regimen. If the patient is non-compliant with ﬂuid
and diet, leads to increase interdialytic weight gain (IDWG), cardiovascular morbidity and mortality. Excessive dietary sodium intake stimulates osmoreceptors to create a thirst and encourages volume intake,
increased total body water and therefore result gain in IDWG.14 Excessive IDWG necessitates more volume removal during hemodialysis.15–18 Elevated risk for mortality with relative IDWG > 5.7% and
elevated risk for ﬂuid overload hospitalization with relative IDWG >
4%.19,20
Serum phosphorous level which is greater than 5mg/dl
(> 1.61 mmol/L) is directly related to greater risk of death in hemodialysis patients.21 Excessive potassium leads to ventricular arrhythmias and death.22 Recent evidence has revealed that more modest
elevation (> 5.5 mEq/L) are associated with risk of death, hospitalization and cardiovascular events.23,24 The issue of patient adherence is
highly consequential due to its proximal adverse impact on disease
outcomes and quality of life, and distally healthcare expenditure and
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eﬀectiveness of health system.25,26 The recognition of magnitude the
problem and awful consequences in terms of clinical management and
health care has led to expanding research interest, the study of adherence in chronic diseases like ESRD remains a justiﬁed agenda. The
ﬁndings of this study will provide an evidence about dietary and ﬂuid
adherence of dialysis patients to the health professionals in creating
health care policies and to implement appropriate interventions.
2. Objective
The objective of the study was to assess the level of adherence to
ﬂuid and dietary restrictions among ESRD patients undergoing hemodialysis.
3. Methods
3.1. Study design and participants
An observational study was conducted with the total of 60 patients
between February 2016 and July 2016 in the outpatient dialysis unit of
a tertiary care hospital, Karnataka, India. The sample size is calculated
using below-mentioned formula according to a similar study31 with
80% power and 5% error and the minimum sample required for the
study is 60.
Inclusion criteria for study participation were i) patients who were
diagnosed with End Stage Renal Disease ii) hemodialysis patients who
completed three months of maintenance of hemodialysis. iii) On regular
twice a week on hemodialysis for at least three months or more. iv) Age
19 years or older. v) Understand, Speaks Kannada or English language.
Exclusion criteria for study participation: i) patients who were not
willing to participate in the study. ii) Critically ill patients who cannot
able to communicate.

adherence questionnaire. The data were collected between February
2016 and July 2016. The patients completed the data collection instrument in the dialysis unit of the hospital. Then the weight of the
patient was measured by use of calibrated beam balance weighing scale
without footwear. The average time is taken by the participants to ﬁll
the data collection form varied between 10–15 minutes. IDWG for the
ﬂuid adherence was calculated every week of hemodialysis treatment
over the observation period by subtracting the post-dialysis weight.
IDWG was calculated by using the below-mentioned formula
IDWG = Pre hemodialysis weight - Post hemodialysis weight. Then
each sessions IDWG was entered and the sum of IDWG was divided by
the number of days over the observational period (90 days) to determine IDWG on each day. Then the IDWG was categorized as 1 kg/
day (good adherence), 1– < 2 kg/day (fair adherence) and > 2 kg/day
(poor adherence). Clinical parameters like serum phosphorous, potassium and calcium values were retrieved from the case sheet of each
patient to determine the dietary compliance. No missing values occurred, as all data were collected by only one person (the principal
investigator).
3.5. Data analysis
The plan for data analysis was developed in consultation with the
biostatistician. Descriptive statistics were used to describe the study
sample. The frequency, mean and standard deviation was calculated to
report the ﬂuid and dietary adherence rates. Biochemical markers of
serum potassium, phosphorous, calcium was calculated and categorized
to determine the level of adherence rate among the patients. Statistical
analysis was done using the SPSS version 16. The results were summarized using the tables and presented with narrative descriptions.
There were no missing data in the statistical analysis.
4. Results

3.2. Ethical considerations
The investigation ﬁts into the principles deﬁned in the Declaration
of Helsinki (World Medical Association, 2013). The study was reviewed
and approved by the Institutional Review and Ethics Committee. A
subject information sheet was provided with clear explanation to each
study participants and written informed consent was obtained before
including them in the study.
3.3. Instruments
The study used three diﬀerent instruments to collect the data. The
ﬁrst instrument was regarding socio-demographic characteristics like
age, gender, religion, educational status, diet and source of information
pertaining to ﬂuid restriction and dietary advice. Details regarding to
co-morbid diseases like diabetes and hypertension and duration of
dialysis also were included in the study. The second instrument was
beam balance type of weighing scale. The calibration of weighing was
done every day before data collection to check its accuracy. The Third
instrument was self-reported ﬂuid and dietary adherence questionnaire.
It comprised of details regarding urine output (nil, present, sometimes),
ﬂuid adherence (adherent/non adherent), dietary salt adherence (adherent/non adherent), number of dialysis sessions per week (twice/
thrice a week) and any medical consequences leads to hospital admission and any supplementary dialysis details. The third instrument was
validated by nursing and nephrology experts.
3.4. Data collection
The purpose of this research was explained to all the participants
and provided with a subject information sheet. After obtaining the
written informed consent, the patients completed the self-reported
questionnaire of socio-demographic variables and ﬂuid and dietary

A total of sixty patients (male n = 44, 73.3%; female n = 16,
26.7%) and the mean age of 58.13 ± 10.61 years, were participated in
the study. The mean duration of dialysis was 46.06 ± 14.76. Most of
the participants belonged to Hindu religion (n = 47, 78.5%), consumes
non-vegetarian diet (n = 52, 86.7%). The most common cause of
kidney failure was diabetes (58.3%) and hypertension (41.6%).
The number of dialysis sessions undergone by the participants in a
week was about three times (n = 39, 65%) and only 5% of the participants were hospitalized and had supplementary dialysis due to ﬂuid
overload. Most of the participants reported that they are adherent to
salt restriction (n = 47, 78.3%) and regular to dialysis session (n = 54,
90%) and only 8.3% and 1.6% of them have missed out one and two
dialysis session respectively. (Tables 1 and 2).
Level of ﬂuid adherence: most of the participants (n = 31, 51.6%)
are fair adherence to ﬂuid restrictions (1– < 2 kg/day) with a mean
weight of 1.27 ± 0.19 kg/day, poor adherence > 2 kg/day (n = 1,
1.6%) and good adherence < 1 kg/day (n = 28, 46.6%) with a mean
weight gain per day was 0.7 ± 0.22 kg. The total mean interdialytic
weight gain of the participants was 1.40 ± 0.37 kg/day. This indicates
that overall there is a moderate adherence to ﬂuid restrictions among
the participants (Table 3).
Level of dietary adherence: it was found that most of the participant’s serum phosphate level was in the range of 2.5–4.5 mg/dL
(n = 41, 68.3%) with mean 3.27 ± 0.98 mg/dL indicates good adherence. 20% of the participants were fair adherent to dietary phosphorous (4.6–6.0 mg/dL) with a mean 4.8 ± 0.26 mg/dL and poor
adherence (serum phosphorous > 6 mg/dL) is 11.7% with a mean
7.0 ± 1.5 mg/dL. The mean pre hemodialysis serum phosphorous
level is 4.25 ± 1.4 mg/dL, it shows moderate adherence to dietary
phosphorous level. Only (n = 17, 28.3%) participants are prescribed
with phosphate binders and they reported that they are adherent to
phosphate binders (Table 3).
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Table 1
Socio-demographic data of the study participants.

Table 3
Level of dietary and ﬂuid adherence among the study participants.
(n = 60)

Demographic characteristics

Frequency

Percentage

Gender

Female
Male

16
44

26.7
73.3

Religion

Hindu
Christian
Muslim

47
08
05

78.3
13.3
8.3

Diet

Nonvegetarian
Vegetarian

52

86.7

08

13.3

Education

Formal
Informal

56
04

93.3
6.7

Source of information
(dietary and Fluid advice)
Comorbid
disease

Doctor
Dietitian
Diabetes
Hypertension

56
04
35
25

93.3
6.7
58.3
41.6

(n = 60)
Dichotomization:
Adherence /Nonadherence

Fluid adherence level: Interdialytic weight gain
Good Adherence:
IDWG < 1 kg/day
Fair Adherence:
IDWG 1– < 2 kg/day
Poor Adherence:
IDWG > 2 kg/day
Mean IDWG (kg/day)
Dietary adherence
Serum phosphorous level
Good Adherence: Serum phosphorous 2.5–4.5 mg/
dL
Fair Adherence mg/dL: Serum phosphorous
4.6–6.0
Poor Adherence:
Serum
phosphorous > 6 mg/dL
Mean pre HD serum phosphorous level
Number of Patient is on phosphate binders
Number of Patient is not on phosphate binders

Table 2
Self-reported behaviours on dietary and ﬂuid adherence among the study participants Add hyphen in Non-adherence in all the places.
Components

Frequency

(n = 60)
Percentage

Number of dialysis sessions/week

Twice
Thrice

21
39

35
65

Medical consequences
(Emergency visit and Supplementary
dialysis)

Yes
No

03
57

5.0
95

Salt restriction

Adherence
Non adherence

47
13

78.3
21.7

Fluid adherence

Adherence
Non adherence

17
43

28.3
71.7

Urine output

Yes
No
Sometimes

12
42
06

20
70
10

Attendance to dialysis (3 months)

Not missed any dialysis
session

54

90

Missed out 1 dialysis
session

05

8.3

Missed out 2 dialysis
session

01

1.6

Most of the participants (n = 39, 65%) are found to be good adherence to dietary potassium (3.5–5 mEq/L) with mean value of
4.4 ± 0.61 mEq/L, fair adherence (k +5.1–6.0 mEq/L) mean
5.3 ± 0.28 mEq/L, poor adherence (k+ > 6.0mEq/L) mean
6.7 ± 0.13. Mean pre HD serum potassium level is 5.0 ± 0.76 mEq/L.
Mean pre HD serum calcium level was 9.03 ± 0.6 mg/dL. There is a
moderate adherence to ﬂuid and dietary restrictions based on the statistical analysis of the study.

5. Discussion
The current study was conducted to describe the level of adherence
behaviours in patients with maintenance hemodialysis and also to assess the association between adherence behaviours with variables
among the patients with maintenance hemodialysis. Alternative measures have to identify to improve the ﬂuid compliance behaviour due to
its high risk of cardiovascular morbidity and mortality, as it is one of
the most challenging tasks.
As the ESRD cannot be reversible, renal transplant is not aﬀordable,
raising ESRD patients in the developed and developing countries with

f

Serum potassium level
Good Adherence: serum potassium 3.5– 5 mEq/L
Fair Adherence:
serum potassium
5.1–6.0 mEq/L
Poor Adherence:
serum
potassium > 6 mEq/L

%

Mean

SD

28
31
01

46.6
51.6
1.6

0.7
1.27

0.22
0.19

1.40

0.37

41

68.3

3.27

0.98

12

20.0

4.8

0.26

07

11.7

7.0

1.5

4.25

1.4

17
43

28.3
71.7

39
18

65
30

4.4
5.3

0.61
0.28

03

05

6.7

0.13

all the above reasons, the patient must be compliant to certain compliant behaviours for a better quality of life. Patient and family education regarding non-compliant behaviors and its consequences which
may bring down the non-adherence rate.
Our study is in line with the previous study conducted on dialysis
outcomes and practice pattern are used the variables like skipping of
more than one dialysis session, serum potassium level > 6.0 mEq/L,
phosphate concentration > 4.5 mg/dl or IDWG used as measures for
non-adherence.27 In the current study, the adherence rate was 46.6%
(good adherence), 51.6% (fair adherence) for ﬂuid restrictions,
60–68.3% good adherence, 20–30% fair adherence for dietary restrictions.
The previous studies reported the compliance rate as ﬂuid and
dietary restrictions, medications and regular to dialysis sessions from
96.6% to 26%, 98.8% to 17.6%, 98.8% to 19% and 100% to 67.7%
respectively.28,29 A previous research study reported that many patients
had diﬃculty following the diet (81.4%) and ﬂuid (74.6%) restrictions.
Younger male patients and smokers were at highest risk for non-adherence. Higher levels of IDWG were associated with nonadherence.30
Our study results suggest that the routine evaluation of ﬂuid and
diet adherence among patients undergoing hemodialysis is necessary
with an additional exploration of the consequence of non-adherence.
There is a requirement for additional research in this area, along with
the development of newer interventions for the patients in improving
adherence and promoting health among these patients. Well-designed
randomized controlled trials also can be conducted on ﬂuid and diet
adherence in order to generate useful interventions for the evidencebased practice.
5.1. Strength and limitations
This study has evaluated the ﬂuid and dietary adherence among
patients subjected to hemodialysis. Recruitment of the samples was
successful as none of the patients resisted to participate in the study and
also there were no missing data. This study had addressed the needs of
education, counselling and constant motivation on diet and ﬂuid adherence. Some of the limitations existed in this study are noteworthy.
Particularly, the representation of a small number of patients of who
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underwent hemodialysis included in the current study and data collection was conducted in a single setting. Therefore, the results of this
current study may not represent the larger population of patients undergoing hemodialysis comparing to the previous study.30 Generalization of this ﬁndings should be done with caution as it was a single
setting study. It must be noted that the assessment of diet and ﬂuid
adherence was done by a self-reported instrument.
5.2. Implications of the study
Monthly compliance progress report can be initiated in the hospital
by the dialysis nurse to discuss their patient’s non-adherence behaviours. If not compliant with certain behaviours, possible solution,
motivation and counselling sessions can be arranged. It’s an ongoing
process where constant monitoring is required to improve the clinical
outcome. Self-help groups help to discuss their common problem in
non-compliance behaviours and how to tackle their problems with their
personal experience gives an alternate approach for the patients.
Interventional studies can be conducted to improve the clinical outcome of compliance behaviours.
6. Conclusion
In conclusion, overall the ESRD patients undergoing hemodialysis
are fair to good adherence to ﬂuid, dietary and dialysis session, however, the adherence level varies among hemodialysis patients.
Individually tailored interventions are needed to improve the adherence level and positive clinical outcome. Eﬀective education, periodic counselling and constant motivation can improve patient’s conﬁdence in ﬂuid and dietary adherence to lead a healthy life.
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