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ABSTRACT: Non - adherence to the prescribed diet and fluid regimen causes toxic, fluid, and metabolic end products
to accumulate in the blood, increasing morbidity and mortality in hemodialysis patients. The objective of the study is to
estimate the prevalence ofnon-adherence to diet and fluid restrictions in adults who are on hemodialysis.A cross-
sectional design was used to assess the prevalence of non-adherence to dietary and fluid restriction among adults
undergoing hemodialysis. 110 participants who met the eligibility criteria were recruited consecutively for the study by
employing the purposive sampling technique. Data collection was done using a dialysis diet and fluid non-adherence
questionnaire (DDFQ) and using medical records for bio-chemical parameters.The mean age of the participants was
55.04+12.37 years and 70.9% were males. The median duration of CKD and HD was 39(24-60.25) and 21.5(10-36.25)
months respectively. 80% of the study subjects were not adherent to prescribed diet regimens based on both subjective
and objective parameters. Concerning fluid restriction, 84.5% and 69.1% were not adherent to fluid regimen according
to subjective and objective measures respectively. 66.4% were having mild to moderate degrees of non-adherence to
diet restriction and 56.4% were with moderate to severe degrees of fluid non-adherence.Only, a few patients
undergoing hemodialysis were adherent to dietary and fluid restrictions. New interventions should be developed to
improve adherence, with special emphasis on dialysis-specific education and motivation by the dialysis workforce.
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I. INTRODUCTION

Chronic kidney disease (CKD) is becoming a major health concern around the world[1]. CKD is a serious public health
hazard that affects about 10% of the world's population. Kidney illness was the 12th most prominent cause of death in
the 2015 Global Burden of Disease Study, accounting for 1.1 million deaths worldwide[1] The highest rates of CKD
were seen in Latin America, Europe, East Asia, and the Middle East, where about 12% of the population has the
disease. South Asia (7%) and Sub-Saharan Africa (7%) had the lowest prevalence rates[1,2].

II. RELATED WORK

In India, precise longitudinal data on the prevalence of CKD is currently unavailable. The incidence of end-stage renal
disease (ESRD) is 229 per million people, according to Modi and Jha, which is more than double what has been
assumed for a long time. (100/million)[3].According toSingh AK et al, 17.2% of people had CKD, with ~6% having
stage 3 or worse[4]. In another study by Varma et al, the prevalence of CKD in Indiais 13—15.04% with stages 1, 2, and
3 as 6.62%, 5.40%, and 3.02% respectively[5]. Every year, more than 100,000 new patients enrol in renal replacement
therapy[6].

CKD is a global public health issue that affects people of all cultures.[1]. In patients with chronic kidney diseases,
dialysis is a critically important treatment that prolongs the survival time and improves the quality of life. The success
of this complex therapy (i.e. hemodialysis) demands certain mandatory tasks such as self-management skills, multi-
pharmacological regimen, continuous monitoring, restriction, and modification of fluid and diet[7—9]. More than half of
hemodialysis patients are projected to be non-adherent in some way within a month, and up to 70% of patients fail to
restrict their fluid consumption adequately[7]. This hiked rate of non-adherence is critically important as even
occasional episodes of serious non-compliance can have a serious impact on mortality and
morbidity[7,10,11].Adherence to diet and fluids has a pivotal role in renal failure management. A significant number of
dietary restrictions are imposed traditionally and uniformly on hemodialysis patients. Dietary and fluid adherences are
quintessential components in the management of ESRD patients[12].It is no exaggeration to state that the dialysis
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dietary regimen is one of the most restrictive, and these restrictions may frustrate many patients, leading to poor
adherence. Noncompliance with dietary and fluid intake by patients can result in a build-up of toxic fluids and
metabolic end-products in the bloodstream, increasing morbidity and premature death [13,14].In their study in Iran,
Ahrari et al found that non-compliance with diet and fluid restrictions is a major cause of treatment failure and poor
outcomes in patients with ESRD. However, the elements that make it difficult for patients to adhere to their dietary
limitations are unknown [15]. Through their study about Jordanian HD patients, Khalil et al suggested that
identification of the factors that may worsen dietary and fluid non-adherence may lead to improved therapeutic
interventions[14].

Many study findings suggested that patients on hemodialysis should have their diet and fluid restrictions evaluated
regularly.[12,13,15].Moreover, there is no significant data available about the Indian population regarding the
prevalence of non-adherence to fluid and dietary restriction and its impact on health-related outcomes. The availed
study lacks adequate sample size and strength, which makes the scene tough to generalize[16].Moreover, these studies,
heavily depend on either subjective or objective measures of adherence and failed to compile these measures.Hence the
researchers decided to estimate the prevalence of diet and fluid non-adherence using both subjective and objective
measures.

1. METHODOLOGY
Objectives
The objective of the study was to estimate the prevalence of diet and fluid non-adherence amongadult patients
undergoing hemodialysis.

Methods

Study design

The data on the prevalence of diet and fluid non-adherence were collected in a cross-sectional manner as the baseline
information of a randomized controlled trial to assess the efficacy of nurse-led interventions on adherence to diet and
fluid restrictions in adult patients undergoing hemodialysis (Trial registration: CTRI/2019/06/019894)

Study setting and population

The study was conducted in the dialysis unit of a tertiary care hospital in south India. The population of this study
included the outpatients of end-stage renal disease patients undergoing hemodialysis. The baseline data on the
prevalence of non-adherence was assessed from May 2019 to January 2021.

Sampling technique and sample size

A purposive sampling technique was adopted for the study. Eligible ESRD patients who were undergoing maintenance
HD in the dialysis unit were sequentially recruited to the study. In this study, a sample size of 110 was estimated using
the Openepi software with 80% power and a 5% significance level to achieve the maximum effect at 80%.

Eligibility criteria for recruitment

Individuals aged between 20 and 80 years witha medical diagnosis of ESRD and undergoing maintenance hemodialysis
at least for the last 3 consecutive months, able to read and understand the language Malayalam or English, alert and
oriented during HD, able to communicate with the researcher were included in this study. Patients, who were not
willing to participate in the intervention, with a medical diagnosis of functional psychosis or organic brain disorders,
with compromised cognitive functions, any sensory impairment, excluded from this study.

Ethical consideration

The permission was taken from the institute's ethical committee to conduct the study(NIMS/IEC/2019/01/01).
Participation of subjects in the study was purely voluntary. It was informed and guaranteed that the participants had full
right to refuse or withdraw from the study at any stage, and it would not affect their nursing and medical care in any
means.

Measurements and scoring

The tool consists of 2 sections. Section I- includes socio-demographic and clinical data of the subjects. The following
demographic information was collected through a self-reported questionnaire before initiating the NLI viz: age, gender,
education, marital status, employment, household income, duration of CKD, and HD. Additionally, clinical-
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symptomatology variables (level of edema, fatigue, muscle cramps, dyspnea, pruritis, and blood pressure) and some
biochemical parameters (serum sodium, creatinine, urea, calcium, uric acid, and hemoglobin) were also measured.
Section II included the measurement of both subjective and objective parameters of non-adherence to dietary and fluid
restrictions. The subjective adherence was measured using the self-reported dialysis diet and fluid non-adherence
questionnaire (DDFQ) and the objective adherence was measured using anthropometric & biochemical parameters
(inter-dialytic weight gain, serum potassium, and serum phosphorus).

The DDFQ is a self-report tool developed by Vlaminck et al to measure the behaviours associated with adherence
behaviour to diet and fluid restrictions in HD patients.[17]It has four subscales, two of which are concerning diet non-
adherence (frequency and severity), while the other two are for fluid non-adherence (frequency and severity).The
number of non-adherent days in the previous two weeks was used by the participants to determine the frequency of NA
to diet and fluid [17].The severity of non-adherence was also graded on a 5-point Likert scale ranging from 0 (no) to 5
(very severe).

The objective parameters of non-adherence (NA) were carefully selected based on the guideline of the National kidney
foundation and evidence from the related literature.[18—22] This study included interdialytic weight gain IDWG) as an
objective parameter of NA to fluid restriction. IDWG is a strong predictor of mortality in HD patients. Many studies
reported that IDWG is directly associated with fluid control status among HD patients.[23-26] For this study, the
objective NA to fluid restrictions was defined as interdialytic weight gain (IDWG) > 2.5kg. In this study, IDWG was
defined as the difference between pre-dialytic weight and the weight at the end of the last dialysis session.[21,25,27]. In
this study, a pre-dialytic serum value of either phosphorus (P) level > 5.5 mg/dl or potassium (K) level > 5.5 mEq/L or
both were considered as the definition of objective NA to dietary restriction in HD patients.[19,21,25,27-29]

Data collection procedure

Researchers identified the participants sequentially, introduced themselves, and explained the purpose of the study. The
data was collected during the HD session. Informed consent was obtained and the subjects were interviewed by using
structured questionnaires. A face-to-face interview was employed to collect data from participants. The data on non-
adherence was collected using the structured self-reported questionnaire. Biochemical and clinical data were collected
from the patients, medical records.

Data analysis

SPSS version 21 was used to analyse the data. The Kolmogorov-Smirnov (KS) test was used to examine the
distribution of continuous data. For normally distributed continuous data, the mean and standard deviation (SD) were
used, whereas, for variables that were not distributed normally, the median and interquartile range were used.

For analysis purposes, the study subjects were categorized as adherent or non-adherent to diet and fluid prescriptions
based on subjective and objective parameters. The calculation was as follows: the subjective dietary non-adherence was
a composite score of the number of non-adherent days and the degree of deviation from the dietary prescription
(frequency X severity). Similarly, the subjective non-adherence to fluid was a composite score of the number of non-
adherent days and the degree of deviation from the fluid prescription (frequency X severity). These calculations were
made from the DDFQ tool. The composite score ranged from O (adherent) to 56 (severe non-adherence). A score of
zero was considered as adherent and above zero was considered as non-adherent to diet and fluid.

IV. RESULTS

Table 1: Socio-demographic profile of subjects

Variables Total
n=110(%)
Age category
<45 years 24(21.8)
>45 years 86(78.2)
Gender
Male 78(70.9)
Female 32(29.1)
Educational status
No formal education 4(3.6)
High school 45(40.9
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Graduate 52(47.3)
Postgraduate 9(8.2)
Marital status
Married 101(91.8)
Unmarried 8(7.3)
Others 1(0.9)
Type of residence
Urban 15(13.6)
Semi-urban 60(54.5)
Rural 35(31.8)
Type of family
Nuclear family 94(85.5)
Joint family 16(14.5)
Employment status
Currently working 43(39.1)
Currently not working 67(60.9)
Patient’s socioeconomic status (Rs. per month)
<10000 6(5.5)
10001-25,000 43(39.1)
25,001-50,000 54(49.1)
>50,000 7(6.4)
Mean age (years) 55.04+12.37

The mean age of the participants was 55.04+12.37 years and ranged from 23 to 79 years. Most of the participants were
above 45 years of age (78.2%), 70.9% were males, 47.3% were graduates, 91.8% were married, 54.5% were living in
semi-urban areas, 85.5% were having nuclear families, 60.9% were currently not working, and 49.1% were having
monthly income between Rs. 25001 to 50,000.

Table 2: Baseline clinical-symptomatology of subjects

Variables Total
n=110(%)
Edema
Absent 5(4.5)
Mild 45(40.9)
Moderate 46(41.8)
Severe 11(10.0)
Very severe 3(2.7)
Fatigue
Absent 3(2.7)
Mild 45(40.9)
Moderate 44(40.0)
Severe 18(16.4)
Muscle cramp
Absent 24(21.8)
Mild 53(48.2)
Moderate 25(22.7)
Severe 8(7.3)
Dyspnea
Absent 21(19.1)
Only with strenuous exercise 49(44.5)
When hurrying 21(19.1)
While walking 13(11.8)
Stops walking for breath 6(5.5)
Pruritis
Absent 41(37.3)
Mild 52(47.3)
Moderate 14(12.7)
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Severe 3(2.7)

Inter dialytic weight gain(Mean+SD) 2.79+0.49

Duration of kidney disease (months): Median 39(24-60.25)

(IQR)

Duration of undergoing hemodialysis(months): 21.5(10-36.25)

Median (IQR)

Pre HD SBP (MeanSD) 148.05+19.81

Pre HD DBP (Mean+SD) 85.09+7.69

As shown in Table 2, ofthe 110 study participants, 41.8% were having a moderate degree of edema, 40.9% were having
mild fatigue, 48.2% were having mild cramps, 44.5% were having dyspnea only with strenuous activities, and 47.3%
were having mild pruritis. The mean IDWG, SBP, and DBP were 2.79+0.49 kg, 148.05£19.81 mmHg, and 85.09+7.69
mmHg respectively. The median duration of CKD and HD was 39(24-60.25) and 21.5(10-36.25) months respectively.

Table 3: Baseline serum biochemical profile of subjects

Variables Total
n=110(%)
Sodium 138.11+4.1
Potassium 5.77£1.02
Creatinine 10.98+2.56
Urea 128.31+40.42
Hemoglobin 7.57+1.45
Calcium 8.31+0.72
Phosphorous 6.25+1.23
Uric acid 7.16x1.45

The mean value of serum sodium, potassium, creatinine, urea, hemoglobin, calcium, phosphorous, and uric acid
was138.11+4.1 meq/l, 5.77£1.02 meq/l, 10.98+2.56 mg/dl, 128.31+40.42 mg/dl, 7.57+1.45 g/dl, 8.31+0.72 g/dl,
6.25+1.23 mg/dl, and 7.16£1.45 mg/dl respectively.

Fig 1: Adherence status of subjects to diet and fluid regimen

Fluid (Objective) 30,9 69,1
Fluid (Subjective) 15,5 84,5

Diet (Objective) 20 {0]

Diet (Subjective) 20 80

m Adherent ® Non-adherent

As shown in Figure 1, 80% of the study subjects were not adherent to prescribed diet regimens based on both
subjective and objective parameters. With regard to fluid restriction, 84.5% and 69.1% were not adherent to fluid
regimen according to subjective and objective measures respectively.
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Fig. 2: Median days of non-adherence to diet and fluid restrictions
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As shown in Figure 2, the median (IQR) frequency of diet and fluid non-adherence in the last 14 days before data
collection was 2(1-3) and 3(2-4) respectively.

Fig.3: Degree of non-adherence to diet and fluid restrictions

= Diet = Fluid

37,3

Percentage of Non-adherence

Moderate Severe Very severe

Of the 110 study subjects (Fig 3), 7.3% very severely deviated from the diet restriction whereas, 8.2% very severely
deviated from the fluid prescriptions. 66.4% were having mild to moderate degrees of non-adherence with diet
restriction and 56.4% were with moderate to severe degrees of fluid non-adherence.

V. DISCUSSION
The current study was conducted to estimate the prevalence of diet and fluid non-adherenceinadults undergoing
hemodialysis. Hemodialysis is the most sought-after treatment modality for ESRD as renal transplant is not always

possible because of constraints like non-availability, inadequate infrastructure, and financial derisory. Adherence to diet
and fluid restrictions are mandatory to bring down morbidity and mortality among dialysis patients.
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In our study, it is revealed that 80% were not adherent to dietary restriction as estimated by both subjective and
objective measures. Whereas, 84.5% and 69.1% were not adherent with fluid restrictions as assessed by subjective and
objective methods respectively. 66.4% were having mild to moderate degree of non-adherence with diet restriction and
56.4% were with moderate to severe degree of fluid non-adherence. This result shows criticality of the situation. The
contributing factors for such higher-level non-adherence could be financial constraints, lack of knowledge and
motivation, and scarcity of resources. In this study,the median duration of dietary and fluid non-adherence was 2 (1-3)
and 3 (2-4) days respectively in the last 14 days before data collection. This alarming condition indicates the needfora
vital role to be played by the dialysis caring team as an active educator, counsellor, and motivator.

According to Anson et al, more than half of hemodialysis patients are non-adherent in some way within a month, and
up to 70% of patients fail to effectively control their fluid intake.[30].Using the self-report DDFQ, Khalil et al found
that half of the patients (50%) reported non-adherence to fluid restriction, and almost half (44%) perceived themselves
to be non-adherent to dietary restrictions, which is lower than the higher prevalence shown in the current
study.According to the same study, only 9% of patients were non-adherent to fluid prescriptions when measured by
mean interdialytic weight gain; however, our study found that 69.1% of patients were non-adherent to fluid
prescriptions as measured by IDWG. When serum potassium, phosphorus, and BUN were used as predictors of dietary
adherence, 56 percent of the patients were non-adherent to dietary restrictions, whereas, in the current study, it was 80
percent.[14].

Beerappa and Chandrababu in their study stated that the good adherence rate was 46.6%, and fair adherence was 51.6%
for fluid restrictions, whereas, 60—68.3% good adherence, and 20-30% fair adherence for dietary restrictions[16]. This
study shows that the HD patients are non-adherent at varying levels with the dietary and fluid restrictions imposed by
the health care team. This study emphasizes the importance of developing certain specific strategies to enhance their
knowledge and the need to adopt behavioural changes to be stringent with treatment modalities. Non-adherence to diet
and fluid restriction is a significant factor contributing to mortality and morbidity among CKD patients. The nursing
workforce has a tremendous role to enhance patients’ knowledge through systematically developed teaching-learning
sessions and also motivating them to be in line with diet and fluid restriction. This study estimated that the prevalence
of non-adherence is very severe among hemodialysis patients. Hence it recommends the nursing fraternity find out
specific interventions to resolve this problem and the efficacy of such intervention should be verified through high-
quality randomized controlled trials.

VI. CONCLUSION

This study shows that very few patients undergoing hemodialysis are adherent to fluid and dietary restrictions. This
finding signifies the importance of developing new interventions to improve adherence. The dialysis nurses must give
continuous dialysis-specific education and motivation to the concerned patients. The study should be taken as an eye-
opener in the existing boom of non-adherence and randomized clinical trials to be carried out to establish standardized
interventions to enhance strict adherence among hemodialysis patients.
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