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ABSTRACT

Introduction: Although the benefit of low protein diet (LPD) on chronic kidney disease (CKD) progression is well
documented, patients’ adherence remains as the main challenge. Therefore, this study sought to identify adherence
towards LPD among CKD patients and determine possible associating factors. Methods: This cross-sectional study
was done at the Hospital Pakar Sultanah Fatimah in Muar, Johor, among stage Il to V CKD patients. Three-day dietary
recalls were used to quantify dietary energy (DEI) and protein intake (DPI). Factors investigated include socio-demo-
graphic characteristics, medical history, anthropometry and body composition measurements, dietary knowledge,
appetite level, handgrip strength, perceived stress, and health locus of control. Associating variables were analysed
with logistic regression analysis. Results: The final analysis included 113 patients (54% male) with a mean estimated
glomerular filtration rate of 17.5£11.2mL/min/1.73m? and the average age of 56.3+12.8 years. Mean DEIl and DPI
were 22.4+5.9kcal/kg/day and 0.83+0.28g/kg/day, respectively. Only 34.5% of patients adhere to the LPD diet with
59% exceeding the DPI recommendation. Poorer LPD adherence was associated with longer duration of hospitaliza-
tion (OR 0.707, 95%Cl 0.50-1.00, p=0.048), higher energy intake (OR 0.744, 95%Cl 0.65-0.85, p<0.001), advance
CKD stage (OR 0.318, 95%Cl 0.13-0.77, p=0.012) and having better dietary knowledge (OR 0.380, 95%Cl 0.17-
0.85, p=0.018). Conclusion: LPD adherence of CKD patients in our institution is very poor signifying the need for

engagement at the earlier stage of CKD to identify and stratify the patients for a targeted dietary intervention.
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INTRODUCTION

Chronic kidney disease (CKD) has emerged as one of the
major public health issues worldwide (1). Accelerated
by an increasing prevalence of hypertension (HPT),
diabetes, obesity, and the progressively ageing global
population, it is estimated that one in eight adults
globally is diagnosed with CKD (2). Prescription of low
protein diet (LPD) as a treatment to reduce uraemia
and decrease mortality among advance CKD patients
was first suggested in the 1960s (3). It was later found
that LPD reduces the intraglomerular pressure and
proinflammatory gene expressions which helps in
conserving kidney functions (4). In terms of safety,
recent data have shown that CKD patients prescribed
with LPD did not suffer from nutrition deficiencies or
develop protein-energy wasting (5).

However, poor dietary adherence among CKD patients
remains the main challenge in dietary interventions
particularly LPD implementation (6). This high
prevalence of non-adherence has led to the debate on
the clinical usability of LPD (7). Studies investigating
dietary adherence among CKD patients are often
focused on dialysed patients who require higher protein
intake that is conversely detrimental in non-dialysed
CKD (NDCKD) patients. Furthermore, there is a scarcity
of literature reporting factors associated with LPD
adherence among NDCKD. The Modification of Diet in
Renal Disease (MDRD) published nearly two decades
ago remained the reference for LPD adherence factors
until today (8).

With the increasing burden of medical cost for RRT
coupled with reports suggesting that earlier initiation
of RRT may not be appropriate among CKD patients
(9,10), there is a renewed interest in LPD intervention
(3,5,11). Currently, it is established that both non-
dialysed and dialysed CKD patients have poor dietary
adherence, however there is little evidence on LPD
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adherence among NDCKD patients, highlighting the
gap in the literature (8,12). In fact, the gap is wider in
the local context where there is no published report
up to date on the dietary adherence pertaining to LPD
in this population. Information specific to our local
NDCKD may provide important key points to improve
the implementation of LPD either as a mean to delay
the progression of CKD or as a conservative approach
in CKD treatment. Therefore, we sought to investigate
the LPD adherence rate and identify the factors that
affect adherence in non-dialysed CKD (stage Il to V)
adults at Hospital Pakar Sultanah Fatimah, Muar, Johor.
Identification of these factors may help physicians
and dietitians in identification and stratification of the
patients to improve the LPD adherence and enhance
patients” health condition and quality of life (6).

MATERIALS AND METHODS

Study Design and Patient Recruitment

This cross-sectional study recruited patients from the
nephrology clinic at the Hospital Pakar Sultanah Fatimah
(HPSF), Malaysia. This study was conducted from
January 2018 to March 2018. Inclusion criteria were
aged 18 years and above with glomerular filtration rate
less than 60 mL/min/1.73m2, had previously consulted
on LPD by health professionals either by medical officers
or dietitians. Exclusion criteria included patients on
dialysis treatment, presence of serious communication
or intellectual impairment or terminal illnesses,
pregnant or lactating mothers, and hospitalized patients.
Before recruitment, informed consent was taken from
eligible patients. Ethical approval was obtained from
the Medical Research and Ethics Committee, Ministry of
Health, Malaysia (ID: NMRR-18-27-39541).

Sample Size and Sampling Technique

G-power computer program application version 3.1.9.2
(13) was used to determine sample size with logistic
regression as the primary model. The sample size
was calculated as described by Erdfelder et al with
significance level and power of the test set at 0.05
and 0.80, respectively (14). Possible predictors (i.e.
sociodemographic factors: age, gender, and educational
level and patient related factors: dietary knowledge,
mental health and personal beliefs about current disease
conditions) were pre-selected from previously published
factors for dietary adherence in end-stage kidney disease
(ESKD) patients (8,12,15). Additional possible predictors
such as parameters of nutritional status was then added
after consultation with clinical experts in nephrology
as those factors were commonly encountered in the
practice. The required sample size was 106 patients
and an additional 30% of patients were approach given
the high prevalence of dietary under-reporting (16).

Purposive sampling was used to recruit patients who fulfil
the inclusion criteria. This selection of homogeneous
cases reduces total variability thus simplifying analysis

(17). CKD patients from the nephrology clinic was first
screened according to inclusion and exclusion criteria
via their medical records. Patients fulfilling the study
criteria were then invited for study recruitment.
Socio-demographic  Characteristics and Medical
History

Information on age, gender, ethnicity, monthly income,
educational and marital status, medical history including
presence of comorbid disease, stage of kidney disease,
recent hospitalization, and biochemical data were
accessed retrospectively from patient’s files.

Anthropometry Measurement

Patients’ measurements were done by a single trained
dietitian in accordance with the International Society
of the Advancement of Kinanthropometry (18). A
non-stretchable Luftkin tape was used to measure the
circumference of the mid-arm (MAC) and waist (WC).
Triceps skinfold (TSF) was measured with a Harpenden
skin-fold calliper. Muscles circumference (MAMC)
and area (MAMA) of the mid-arm were estimated with
methods as described by Heymsfield and colleagues
(19).

Body Composition
A body composition monitor (BCM) utilizing
bioimpedance  spectroscopy  (Fresenius  Medical

Care, Germany) was used. Before body composition
measurement, the patient was rested on their back for
approximately 15 minutes. The electrodes were then
attached to one hand and one foot of the patient and
subsequently connected to the device as described by
Passauer and colleagues (20).

Functional Status

Jamar dynamometer was used to measure handgrip
strength (HGS) with the protocol as per recommendations
by the American Society of Hand Therapists (ASHT) (21).

Dietary Assessment

Energy and protein intake was calculated based on dietary
data collected using three days of dietary recalls (3DDR)
(22). Dietary analysis was done using the Nutritionist
Pro™ 2.2.16 (First Databank Inc., 2004) with reference to
the Malaysian food composition database (23). Patients’
ideal body weight (IBW) was used to interpret dietary
energy intake (DEI) and dietary protein intake (DPI). The
first question of the original 44-item appetite and diet
assessment tool (ADAT) (24) was used to determine the
appetite for the past week, and dietary knowledge was
assessed using the questionnaire modified and adapted
from previous ESKD studies (25,26). The assessment
and scoring of dietary knowledge were performed as
previously described by Gibson and colleagues (15).

Dietary misreporting (over- and under-) was identified
based on the ratio of energy intake (El) from 3DDR to
basal metabolic rate (BMR) estimated using the Harris-
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Benedict equation (27). The cut-offs for EI misreporting
were derived using the equation as described by Black,
2000 (28). Low category of physical activity level (PAL)
was applied to all patients regardless of the age group as
suggested by previous reports that CKD patients have a
lower PAL as compared to healthy sedentary adults (29).
Each subject’s El: BMR was calculated and the ratios of
<0.872 and >2.249 were classed as under and over-
reporters for patients of this study, respectively. Under
and over-reporters were then excluded from the final
analysis.

Psychosocial Assessment

Patients perceived stress which was detected using
the perceived stress scale questionnaire (30). The
multidimensional health locus of control (MHLC) 18-
item Form C (31) was used to determine patients’ health
beliefs as utilized in other studies (15).

Low Protein Diet Adherence

Adherence to LPD was defined with patients achieving
actual protein intake (g/day) equal to £20% of the
recommended intake. The DPI obtained from 3DDR
was compared against the recommended intake/
prescriptions from K/DOQI, 2001 (32). Non-diabetic
and diabetic patients were prescribed with DPI of 0.6
and 0.75 g/kg/day, respectively. This criterion was
adapted from Paes-Barreto JG et al., 2013 (33), taking
considerations on a few earlier studies addressing the
adherence issue (34,35). DPI was then used to classify
patients into two groups, adherer, and non-adherer.

« Non-adherer (NA) dictates DPI either less than
recommendation (NA-L) or higher than recommendation
(NA-H).

« Patients with DPI within the +20% of recommended
intake are considered as adherers (AD).

Statistical Analysis

The relationship between an independent variable and
adherence status (AD with NA groups) was determined
with statistical analysis. Mean =+ standard deviation or
median (interquartile range) or frequency (percentages)
were used to present the variables as appropriate.
Univariate analysis was done on all candidate
predictors with predictors having p>0.25 are discarded
(36). Variables were entered into separate multivariable
models adjusted for age, gender and education level.
p<0.05 was used for all statistical significance. Data
analysis was done using the IBM SPSS statistics software
version 22.0.

RESULTS

A total of 140 eligible patients were approached with
seven patients refused recruitment resulting in a total of
133 eligible patients recruited. We identified 16 patients
(11.4%) under-reported their energy intake as per the
criteria described in the methodology. This resulted in
the exclusion of 20 patients from the final analysis due to

missing values (n=4) and energy under-reporters (n=16)
(Fig. 1). Of the final 113 patients, 54% were male and
mean * SD age was 56.4 = 12.8 years old. The mean
estimated GFR (eGFR) was 17.5 = 11.2mL/min/1.73m2
and nearly half (46%) of the patient population are at
stage V CKD.

Screening
(n=200)
Excluded (n=60)
Nephritic syndrome (n=30)
Wheel-chair bound (n=25)
Hospitalization (n=5)
Eligible to Participate
(n=140)
Excluded (n=7)
Refused to participate

A

Completed Study
(n=133)

Excluded (n=20)
— Incomplete data (n=4)
Extreme dietary outliers (n=16)

Final Analysis
(n=113)

Figure 1: Flow chart of subjects’ recruitment

For dietary intake assessment, it is revealed that mean
El was 1270 = 387 kcal per day. When compared
against IBW, the mean DEl was 22.4 + 5.9 kcal/kg/day
and way below the recommended 30 kcal/kg/day (32).
Mean protein intake (PI) however was at 47.4 + 17.6 g/
day translating to 0.83 + 0.28 g/kg/day which is slightly
above the recommended range (32). The prevalence of
LPD adherence in CKD patients was 34.5% with 59.3%
of patients having DPI exceeding the recommended
range as presented in Table I.

Table I: Dietary intake characteristic of the subjects according to ad-
herence status (n=113)

Character- Total Intake Adherence Status
istics
AD NA
=39 T NAL  NAH
(n=7)  (n=67)
Energy Intake 1270 + 387 1051 = 1009 =+ 1424 =
(kcal) 219 234 403
Dietary 22.4+59 18.7 = 174 = 25.0 =
Energy Intake 3.2 1.5 6.0
(kcal/kg/day)
Protein Intake 47.4+17.6 34.4 = 226 57.6 =
(g 5.2 6.1 15.5
Dietary 0.83 +0.28 0.61 = 0.39 = 1.01 =
Protein Intake 0.07 0.07 0.23
(g/kg/day)

SD: standard deviation;
DEl and DPI were adjusted to Ideal Body Weight (31)although there are several clinical prac-
tice guidelines on nutritional issues for patients with advanced chronic renal failure (CRF

Data were presented as mean + SD
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Table I
variables of

patients’

with

eGFR, duration of hospitalization and ELI.

Table 1I: Mean difference between age, hospitalization data, dietary
knowledge, blood pressure, handgrip strength, nutritional status pa-

rameters, psychosocial factors, and LPD adherence

shows the mean difference of continuous
characteristics
adherence. There is no significant difference in terms
of anthropometry and body composition measurements,
blood pressure, handgrip strength, biochemical data,
perceived stress and health locus of control between
LPD adherence groups (AD vs ND). The variables which
are found to be significantly different (p<0.05) are the

LPD

Variables Adherence Status p-value
AD (n=39) NA (n=74)
Mean + SD Mean + SD
Age (years) 56.2+12.0 56.6 +13.3 0.871
Estimated GFR* (mL/min/1.73 144+94 19.0+11.8 0.037*
m?)
Frequency of hospitalization 1.2+0.4 1.4+0.8 0.481
in the past 3 months
Duration of hospitalization 3122 8.4+6.4 0.003*
(days)
Total dietary knowledge score 7.6 7.4 88+79 0.416
Systolic Blood Pressure 146 + 23 146 + 24 0.963
(mmHg)
Diastolic Blood Pressure 69 +13 75+ 14 0.063
(mmHg)
Mean Arterial Pressure 95+13 98 + 15 0.227
(mmHg)
Handgrip strength (kg) 21.3£6.6 22.6 9.3 0.377
Anthropometry Measurements
Body Mass Index (kg/m?) 263+54 27.6+5.2 0.245
Middle Arm Circumference 29.7 £5.5 309 +4.8 0.202
(cm)
Triceps skinfold (cm) 18.3+9.3 19.0+7.9 0.656
Waist circumference (cm) 89.6 = 14.0 91.8+12.6 0.401
Mid Arm Muscle Circumfer- 23.9+3.8 25.0+3.4 0.135
ence (cm)
Mid Arm Muscle Area (cm?) 459 %155 49.8 £13.5 0.166
Body Composition Measurements
Overhydration (L) +29+38 +27%26 0.764
Total Body Water (L) 35.7 8.0 36.2+7.8 0.739
Extracellular Fluid (L) 17.7 + 4.4 17.7 4.0 0.921
Intracellular Fluid (L) 18.0 = 4.1 18.2+4.8 0.783
E/I Ratio 1.0+0.1 1.0+0.1 0.563
Lean Tissue Index (kg/m?) 14.2£3.0 149 £ 3.6 0.328
Fat Tissue Index (kg/m?) 10.8 £5.2 11.4+52 0.552
Lean Tissue Mass (kg) 36.7+9.3 38.1+10.9 0.492
Lean Tissue Percentage (%) 549 £11.8 55.0+13.3 0.975
Fat Tissue Mass (kg) 20.3£9.7 21.1+9.1 0.653
Fat Tissue Percentage (%) 29.0 = 10.1 29.7 £10.5 0.736
Adipose Tissue Mass (kg) 27.6£13.2 28.6 £12.5 0.693
Body Cell Mass (kg) 20.7 £ 6.4 21973 0.377
Biochemical Data
Urea (mmol/L) 20.5+7.4 185+79 0.186
Creatinine (pmol/L) 490 + 184 421 + 225 0.100
Sodium (mmol/L) 140 £ 8 138 +3 0.068
Potassium (mmol/L) 44+0.8 44+0.7 0.824
Phosphate (mmol/L) 1.6 +0.4 1.6+0.7 0.935
Corrected Calcium (mmol/L) 22+0.2 2.2+0.2 0.497
(conitinue.................

134

Table 1I: Mean difference between age, hospitalization data, dietary
knowledge, blood pressure, handgrip strength, nutritional status pa-
rameters, psychosocial factors, and LPD adherence (continued)

Variables Adherence Status p-value
AD (n=39) NA (n=74)
Mean + SD Mean + SD

Total Cholesterol (mmol/L) 45+1.0 4915 0.119
HDL-C (mmol/L) 1.1£03 1.2+£04 0.588
LDL-C (mmol/L) 2609 2913 0.123
Triglyceride (mmol/L) 1.7+0.8 1.9+1.4 0.459
Total Protein 77.1£6.5 753 6.7 0.170
Serum albumin level (g/L) 38.5+49 37.2+5.1 0.167
TWBC (x1073/uL) 8.3x23 8.8 2.3 0.285
Haemoglobin level (g/dL) 10.1 £ 2.1 10522 0.342
Fasting blood glucose 57%1.6 6.5+3.3 0.159
(mmol/L)
Dietary Intake
Energy Intake (kcal/day) 1051 + 219 1385 + 219 <0.001*
Dietary Energy Intake (kcal/ 18.7 3.2 243 +6.1 <0.001*
kg/day)
Psychosocial Factor
Perceived Stress Score 125 125 0.674
Multidimensional Health
Locus of Control
Internal 29+3 29+ 4 0.465
Chance 25+7 24+7 0.388
Doctor 15+2 16 +2 0.193
Other People 15+2 14+3 0.161

AD, LPD adherer; NA, LPD non-adherer; GFR, glomerular filtration rate; E/I ratio, extracellular
to intracellular fluid ratio; lean tissue and fat tissue index are adjusted with IBW; HDL-C,
high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TWBC, total
white blood cells; DEI, dietary energy intake adjusted to IBW; *GFR is calculated from MDRD
equation (35)controlled trial.

*p<0.05

Table 11l shows the association of categorical variables
of patients’ characteristics with LPD adherence. No
significant difference was found in socio-demographic
factors and dietary aspects with LPD adherence.
Variables that are found to be significantly associated are
the stage of CKD and dietary knowledge score category.

Based on findings of univariate analysis, significant
variables including duration of hospitalization, El, stage
of CKD and knowledge category were entered into the
multivariate logistic regression analysis and presented
in Table IV. According to the multivariate logistic
regression, CKD patients were 30% less likely to adhere
to LPD with each additional day of hospitalization
(OR 0.707, 95%Cl 0.50-1.00, p=0.048). Patients with
higher DEI were 26% less like to adhere to LPD (OR
0.744, 95%Cl 0.65-0.85, p<0.001). Patients who were
at stage IV of CKD were approximately 70% less likely
to adhere to LPD as compared to stage V CKD patients
(OR 0.318, 95%Cl 0.13-0.77, p=0.012). CKD patients
having good dietary knowledge scores were 62% less
likely to adhere to LPD as compared to patients with
poor dietary knowledge (OR 0.380, 95%Cl 0.17-0.85,
p=0.018). The value of Nagelkerke R square was 0.665.
Hosmer and Lemeshow test indicated that this model
was fit (p=0.739). Based on the classification table,
89.7% of cases were classified correctly.
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Table IlI: Association between sociodemographic characteristic,
stage of CKD, diabetes status, dietary aspects, dietary knowledge,
and LPD adherence

Variables Adherence Status X? p-value
AD (n=39) NA (n=74)
n (%) n (%)

Sociodemographic characteristic
Sex
Male 20(32.8) 41 (67.2) 0.175 0.676
Female 19 (36.5) 33 (63.5)
Ethnicity
Malay 30(35.7) 54 (64.3) 0.209 0.821
Non-Malay 9(31.0 20 (69.0)
Marital Status
Single 2 (40.0) 3 (60.0) 0.068 0.794
Married 37(34.3) 71 (65.7)
Educational Level
Primary 16 (34.0) 31 (66.0) 0.008 0.929
Secondary 23 (34.8) 43 (65.2)
Household income
<RM2000 26 (34.2) 50 (65.8) 0.009 0.923
>RM2000 13 (35.1) 24 (64.9)
CKD Stage
1] 4(23.5) 13 (76.5) 7.844 0.020*
v 10(22.7) 34(77.3)
\% 25 (48.1) 27 (51.9)
Diabetes Status
Yes 26 (66.7) 50 (67.6) 0.009 0.923
No 13(33.3) 24 (32.4)
Dietary Aspects
Appetite for the Past Week
Good 19(32.8) 39(67.2) 1.408 0.495
Fair 12 (31.6) 26 (68.4)
Poor 8(47.1) 9(52.9)
Meal preparation
By own self 16 (35.6) 29 (64.4) 0.036 0.850
By others 23(33.8) 45 (66.2)
Dietary Knowledge Category Scoret
Good 15 (24.6) 46 (75.4) 5.775 0.016*
Poor 24 (46.2) 28 (53.8)

Association was determined with Chi-squared statistics
*Total knowledge score was divided by median as per (24)
*p<0.05

DISCUSSION

Our study found that on average, CKD patients had DPI
above the dietary protein recommendations while their
DEl was way below the recommended level (i.e 30 to
35 kcal/kg/day (32)). Our findings are in parallel with
many previous clinical and epidemiological studies of
dietary intake among advance CKD patients (37-39).
One possible explanation for the higher DPI is the trend
of higher DPI of the general population locally and
worldwide.

It was reported that the average person around the world
consumed more than one-third higher than the average
daily adult requirement (40). In Asian countries where
the diet is predominantly carbohydrates, the average DPI
of the general population although lower than western
countries is still 110 — 120% higher than the average
daily protein (40). We postulate that as our patients’
habitual DPI was high, they might have struggled to
change to a lower intake when prescribed, leading to
low LPD adherence.

This low LPD adherence rate in our CKD population was
very similar to the estimated adherence rate globally, at
31.5% (12). This adherence rate was comparable as well
with Malaysian dialysis patients where only 21.0% and
33.0% of PD and HD patients, respectively achieving
their protein recommendations (41). Although we could
not generalize the findings of our study to the whole
Malaysian CKD population, this provides insight that
poor dietary adherence rate if not addressed at earlier
CKD stages will continue to further worsen during
dialysis.

Among the risk factors investigated, four predictors of
LPD adherence were found in this study, including
longer duration of hospitalization, higher El, stage IV
CKD against stage V CKD, and having a poor dietary
knowledge score against a good score. We found
that the strongest predictor among the four variables
was a higher El. This is not surprising as DEI and DPI

Table 1V: Factors associated with adherence to Low Protein Diet among CKD patients (n=113)

Variables B S.E. Wald df p-value OR 95% Cl for OR

Lower Upper

Duration of hospitalization -0.347 0.176 3.893 1 0.048* 0.707 0.501 0.998

Dietary energy intake? -0.296 0.069 18.334 1 <0.0071** 0.744 0.649 0.852

Stage of CKD®

1] -1.102 0.636 3.005 1 0.083 0.332 0.096 1.155

v -1.147 0.454 6.371 1 0.012* 0.318 0.130 0.774

V (reference)

Dietary Knowledge category®

Good -0.966 0.407 5.634 1 0.018* 0.380 0.171 0.845

Poor (reference)

B, coefficient; S.E., standard errors of coefficient; df, degree of freedom; OR, odds ratios; Cl, confidence interval

Model parameters: pseudo-R* = 0.665; Hosmer-Lemeshow test (p=0.739);

“Total energy intake per kilogram body weight per day adjusted to ideal body weight (31);
bStaging of CKD is based on eGFR estimated with the MDRD equation (48)

Subjects divided into Good and Poor Knowledge grouping at the median as per (24);
*p<0.05; **p<0.001
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are strongly correlated in dietary intake studies (5).
Furthermore, given that the majority of CKD patients
were long term diabetic patients, they tend to control
their portion of carbohydrates to attain an optimal blood
sugar level (42). This may have led to a higher protein
composition in their daily diet.

We observed that CKD stage IV patients were
approximately 70% less likely to adhere to LPD as
compared to stage V CKD patients. In current clinical
settings of Malaysia, most CKD patients referred to a
nephrologist are at the later stages of CKD while earlier
stages (Il to Illa) patients are still being monitored or
managed by the general medical clinic. This is due to
the high patient load as compared to the availability of
nephrologists particularly in government hospitals (43).
Most of these earlier stage patients were not referred
to a dietitian for LPD consultation leading to lack of
awareness or access to accurate information regarding
LPD thus leading to poorer LPD adherence at earlier
CKD stages (44).

Besides that, it is common for advanced CKD patients
to not acknowledge their current detrimental medical
conditions (44). This may have led to lesser attention
given by patients to manage their CKD including
LPD practice. Additionally, it is well reported that
before dialysis consideration, the majority of CKD
patients prefer to exhaust all available conservative
managements, including nutritional strategies which
may have led to the higher adherence to LPD among
CKD stage V patients (45).

We found that the AD group had a significantly shorter
hospitalization duration when compared to the NA
group. Although there is lack of literature to explain
on this observation, we postulated that AD group
would probably be benefited from the retardation of
the protein carbamylation and reactive oxygen species
production, reducing oxidative stress, inflammation,
endothelial dysfunction and ultimately cardiovascular
disease risks (4). Furthermore, adhering to LPD intake
results in a concurrent reduction of other uremic solutes
including indoxyl sulfate and p-cresol sulfate which
are nitrogenous based toxic compounds markedly
accumulated in CKD patients (4,46). These factors
may have resulted in a mutually beneficial relationship
between lesser and shorter duration of hospitalization
and better LPD adherence.

It is interesting to find that the NA group had a better
dietary knowledge score. In an idealistic setting, it
is expected that better knowledge leads to improved
adherence to treatment (47). However, among the
CKD population, reports on dietary knowledge and
adherence have shown mixed results. Durose and
colleagues (2004) investigated the relationship between
dietary knowledge of 71 maintenance HD patients and
found that knowledge scores were not predictive of

dietary compliance (25). Similar results were seen in the
local HD population of 188 respondents, where higher
knowledge scores were also not associated with better
compliance (26).

Nevertheless, interventional studies on improving dietary
knowledge among ESKD patients showed a positive
association with renal diet adherence (12). Although the
current association of knowledge and LPD adherence
were adjusted for possible confounding, this finding
suggests multifactorial causes to dietary adherence that
were not investigated in this study including changes to
taste perception, access to appropriate food for LPD, the
ability or time available to prepare low protein meal,
and the readiness for patients to make dietary changes
(25).

Nevertheless, findings from our study need to be
interpreted with the recognition of its shortcomings. First,
since this was a cross-sectional study, only associations,
but no cause-effect relationships can be established.
Second, our LPD adherence was based on the dietary
intake estimated with 3DDR. As patients’ next clinic
follow-up is usually by one to three months, the third-
day intake is mostly obtained by phone call. This may
lead to misinterpretation of portion size reported by the
patients. Furthermore, patients’ routine dietary intake
may not be represented by three days of dietary records if
there were some variations at the period of recruitment.

Additionally, underreporting which is highly prevalent
in CKD patients, may introduce errors in our adherence
rate (16). However, to compensate for the dietary
variance, we used standardized household measurement
tools to assist in food portion estimations and dietary
data screening for possible misreporters (overreporting
and underreporting) and the dietary assessment was
done by dietitians. Our misreporting percentages was
considerably low at 11.4% as compared to previous
reports ranging from 10 to 45% (16). Nevertheless, our
DEI data was found in agreement with multiple previous
reports of DEI in CKD and ESKD patients (16,37).

Third, our small cohort consisted of patients from a single
centre that restricts the study power and generalizability
of our findings. Nevertheless, our study population’s
characteristics were similar to the Malaysian CKD cohort
(48) and our DPI data agree with a larger CKD cohort
(38) as well as Singaporean CKD populations (39) who
reported higher mean DPI than recommendations.

Finally, we did not find an association between
sociodemographic or psychosocial factors and dietary
adherence, contrasting with previous reports including
a recent meta-analysis by Lambert and colleagues (12).
It is noteworthy that the majority of reports linking
socioeconomic factors with dietary adherence were
done on the dialysis population which requires high
protein intake as compared to LPD in NDCKD patients
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(12). Currently, there is no standard guideline or protocol
to measure diet adherence. Most studies used serum
renal profile as an objective marker of adherence which
can be strongly affected by non-dietary factors such as
adherence to prescribed medication, acid-base balance,
residual kidney function, and constipation, making them
inaccurate and unreliable marker for dietary adherence
(12).

Nevertheless, this study was able to provide data on
NDCKD patients such as dietary intake, anthropometry
measurements, body composition, and psychological
factors, particularly among a multi-ethnic Asian
population. Second, our dietary data were analysed
with standardized weight calculation for energy and
protein requirements and screening for under-reporters
which was commonly not reported in previous studies
(12). Third, we were able to provide additional evidence
that nutritional indices did not differ significantly among
patients who are observing lower protein intake (AD
groups) as compared to NA patients, further signifies that
LPD is nutritionally safe among NDCKD patients.

CONCLUSION

This study found that approximately, only one in three
CKD patients in our Nephrology clinic adheres to the
recommended DPI. Factors associated with adherence
towards LPD recommendation include shorter duration
of hospitalization, lower DEI, later staging of CKD, and
interestingly, lower dietary knowledge scores.

We suggest a longitudinal study with a larger NDCKD
cohort involving multiple centres to provide a better
representation of the population and establish cause-
effect relationships for these associated factors. As
dietary assessments are often time consuming and rely on
patients’ recall ability, development of a food frequency
questionnaire or software may provide an easier method
for dietary surveillance over a period of time.

Furthermore, considering that advanced CKD patients
(stage V) are more adherent to LPD and higher dietary
knowledge does not equate to higher adherence, a
future interventional study investigating the effects
of cognitive-behavioural approaches or motivational
interviewing on LPD adherence in patients with earlier
stages of CKD (l11-1V) should be conducted.
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