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Development and testing of recipes suitable  
for patients with chronic renal failure

Introduction

Patients with chronic renal failure (CRF) must deal not only with the 
disease itself but also with conflicting feelings about the treatment 
process, the changes in the quality of their lives and the necessity of 
adapting to a chronic progressive illness. Renal patients usually need 
to take several medications and to follow a strict dietary regimen,1 

but recipes for South African renal patients that are based on the 
South African food composition data are non-existent.

The dietary requirements of patients with CRF are not only complex 
but also unique to each patient and may vary with changes in the 
patient’s condition and medical treatment. It is a challenging process 
for dietitians to prescribe a diet suitable for every patient’s individual 
needs and it is often difficult for the patient to grasp the concept of 
the diet and the renal exchange lists. Several international nutritional 
guidelines exist for patients with CRF.2–6 In South Africa, guidelines for 
patients with CRF were developed with the use of various scientific 
sources.7–12 The South African renal exchange lists were developed 
to assist dietitians in the planning of complex renal diets.13

The successful implementation of renal diets may be hampered 
by several factors contributing to poor food intake by patients with 
CRF,14–18 including changes in the taste of food, the symptoms of 

uraemia including nausea, vomiting and a metallic taste in the 
mouth,19 dietary restrictions,1 limited food choices and depression.20 
Some explanations for renal patients experiencing changes in 
taste include metabolic disturbances, the deficiency of multiple 
micronutrients due to decreased food intake and alterations in 
peripheral nerve function.19,21 Drugs may also either decrease or 
increase sensitivity to a certain taste.22 Patients participating in 
renal replacement programmes, such as haemodialysis (HD) and 
continuous ambulatory peritoneal dialysis (CAPD), and with chronic 
uraemia have been shown to be affected the most.20

When taking into account the possible taste alterations that may 
occur, developing recipes suitable for patients with CRF can become 
a challenge. An integral part in recipe development therefore  
consists of the sensory evaluation of recipes to determine whether 
they are suitable for and acceptable to the intended target group.23 
Sensory evaluation can be categorised into two main areas: 
analytical sensory evaluation; and consumer sensory testing. Both 
types use the same evaluation technique but differ with regard to the 
purpose of the evaluation, the problems that they address and the 
composition and training of the personnel and of the public testing the 
products.24 Consumer-aimed sensory testing targets the public or a 
specific group of individuals to determine the degree of acceptability, 
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preferences or the purchasing potential of food products by means 
of preference or hedonic testing. For consumer sensory testing to be 
effective, the panel should be representative of the target population 
and should preferably have no or little sensory training. The nine-
point hedonic scale to determine product preference is the rating 
scale most commonly used in consumer preference testing.25 This 
was developed by the Quartermaster Food and Container Institute in 
the late 1940s.26 In determining the acceptance of a product to the 
general public, an untrained panel of up to 35 has been successfully 
used in previous investigations where the population was small.27

In conclusion, there is currently a great demand in South Africa 
from dietitians and patients for new and updated recipes tested 
specifically on the South African renal patient and based on the new 
South African renal exchange lists of 2005.13

A web-based program (RenalSmart) has therefore been developed 
for the fast, accurate, online planning of renal diets. This program 
offers a pool of recipes suitable for and tested on renal patients 
from different cultural and ethnic groups, allowing for the influence 
of culture on eating habits. The present observational, descriptive 
study, which has an analytical component, was conducted as the 
first phase in the development and testing of appropriate recipes for 
the recipe pool of RenalSmart. The first phase of the project focused 
on the development of recipes commonly followed by those on a 
Westernised diet, determining the perceptions of renal patients from 
a low- to middle-income group in the Western Cape.

Methods

Objectives

The main objectives of the study were to identify and adapt recipes 
to meet the nutritional requirements of renal patients, to test the 
recipes through consumer sensory testing on dialysis patients 
from Tygerberg Academic Hospital (TAH), Tygerberg, South Africa, 
to analyse for nutritional value the recipes that meet the specified 
criteria and to rewrite the recipes into a user-friendly format.

The secondary objectives were to identify any significant differences 
between the male and female participants’ responses and any 
significant differences in the responses of the different races during 
consumer sensory testing.

The null hypothesis of the study was that there was no significant 
difference between the male and female participants’ responses 
to the consumer sensory testing and that there was no significant 
difference among the different races in their responses to the 
consumer sensory testing.

Study population and sample size

The study population consisted of patients with CRF on HD and CAPD 
from TAH. A census of all patients with CRF on dialysis at TAH was 
done. Only TAH was included due to requirements in terms of food 
safety, transportation, facility availability for food preparation and 
financial reasons. Data were collected during August and September 
2008. All the HD and CAPD patients present in TAH at the time of data 
collection who met the inclusion criteria were included. All literate 
Afrikaans and English adult (≥ 18 and < 65 years of age) HD and 
CAPD patients who were willing to give written, informed consent to 
take part in the study were included in the study but patients with 
diagnosed diabetes mellitus were excluded.

Methods of data collection

Data were collected in three phases: the development of recipes; the 
testing of the recipes; and the rating of the recipes and allocation of 
renal exchanges, as shown in Figure 1.

Development of recipes (Phase 1)

Steps 1 to 6: Thirty suitable recipes commonly consumed by people 
following a Westernised diet were identified. Existing renal recipes 
that had previously been analysed with outdated renal exchanges 
and ordinary recipes from recipe books28–30 were also included and 
adapted. The recipes were categorised into three subgroups: main 
meals; side dishes; and desserts and sweets. The recipes were 
prepared, evaluated and analysed according to steps 1 to 6 in Figure 1. 

PHASE 1: DEVELOPMENT OF RECIPES

STEP 1: Identify 30 suitable recipes

STEP 2: Prepare the recipes according to the original quantities

STEP 3: Evaluate the end-product with regard to overall acceptance, 
appearance, smell, texture and taste

STEP 4: Analyse the recipes nutritionally using the Foodfinder 3 computer 
software program

STEP 5: Adapt the recipes for a renal diet (protein, phosphate, sodium, 
potassium content)

STEP 6: Analyse the adapted recipes nutritionally

PHASE 2: TESTING RECIPES, COLLECTING SOCIO-DEMOGRAPHIC DATA

STEP 7: Prepare recipes, do sensory evaluation, collect socio-
demographic data of participants

PHASE 3: SCORING AND ALLOCATION OF EXCHANGES

STEP 8: Score the recipes according to the results obtained from the 
sensory evaluation

STEP 9: Allocate renal exchanges per portion

STEP 10: Do practical and final formatting

Figure 1: Process of data collection

Testing of recipes (Phase 2)

Obtaining written consent from the participants

All potential participants were asked for written consent to take 
part in the study. The consent form was discussed in detail with 
each patient, including the purpose of the study and what would be 
expected of the patients. The researcher also discussed the sensory 
evaluation form and explained the scoring on the evaluation form to 
familiarise the patients with the format.

To ensure anonymity, each participant received a unique code 
number that was used during the capturing of data.

Preparation and sensory evaluation of the recipes

Step 7: The chosen recipes were adapted and then tested. The 
adapted recipes were prepared by a research assistant on two 
weekday afternoons in a household kitchen using household 
equipment and utensils. Three dishes comprising a main meal, a side 
dish and a dessert or sweets were prepared at any one time. After 
preparation, the dishes were refrigerated overnight in sealed plastic 
containers. The following morning, the dishes were transferred to a 
cooler box to maintain the cold chain and transported to TAH.
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At TAH, the dishes that are normally served hot were reheated in the 
TAH food preparation area in ovenproof containers for 15 seconds to 
ensure microbial safety until they reached an internal temperature of 
74ºC.31 The cold foods were served at a temperature below 10°C.

Permission was obtained from the chief director of TAH and the 
food service manager of the main kitchen to use one oven and 
a working surface in the main kitchen to prepare the samples.  
A 60 g sample of each recipe (a main meal, a side dish and a dessert 
or sweets) was portioned and placed in a white Foamalite container, 
transported to the dialysis unit in an insulated trolley to maintain the 
internal temperature as far as possible and immediately served to 
the patients.

Description of the consumer sensory testing form

On the form used for the sensory testing, the patients were given 
basic instructions on how to perform the sensory evaluation test, 
such as rinsing their mouths with water before tasting. They 
were asked to rate several aspects, including overall acceptance, 
appearance, smell, texture (mouth feel) and taste. They were given a 
separate form for each recipe.

The researcher undertook the pilot study to determine the face validity 
of the consumer sensory testing form in June 2008. The researcher 
did this by preparing one recipe and testing and evaluating a 60 g 
sample of the dish with the consumer sensory testing form. Using 
convenience sampling, the researcher selected five patients without 
diagnosed CRF from a general ward in TAH to take part in the pilot 
study. The five patients consisted of three females and two males; 
four of the participants were coloured, while one participant was 
white. The patients came from the same socio-economic and cultural 
background as the patients in the dialysis unit. Patients on dialysis 
in TAH were not used for the pilot study due to the already small 
number of potential study participants. After giving written consent, 
the patients were asked to test and evaluate the dish and then to 
give feedback regarding the problems that they experienced while 
completing the sensory evaluation form using the nine-point hedonic 
scale. Adaptations were made according to the comments received.

The test-retest reliability of the scale had previously been determined 
to be adequate, with no statistically significant differences between 
the answers of the initial test and those of the follow-up retest after 
two weeks.26,27,32

Sensory evaluation of the recipes

Each patient who had given consent and did not feel ill or nauseous 
on the day of the sensory evaluation received all the food samples 
to be tested on the day simultaneously. A serviette, a glass of water, 
a pen and two/three/four pre-coded sensory evaluation forms were 
also provided, one for each recipe. While on dialysis, the patients 
proceeded with the sensory evaluation of the recipes, always starting 
with the main meal or meals, followed by the side dish or dishes, 
and the dessert or desserts or sweets. The patients completed the 
sensory evaluation forms themselves and returned them to the 
researcher, who was always available for any questions or queries. 
This procedure was followed every morning and afternoon on 
Wednesdays and Fridays for the full duration of the data-collection 
period.

Collection of the socio-demographic data

The researcher collected the age, gender and race of all the 
participants from the patient files on the last day of the sensory 
evaluation.

Rating of recipes and allocation of renal exchanges (Phase 3)

Step 8: After the completion of the sensory evaluation of the 30 
recipes, the researcher identified those recipes deemed acceptable 
by the study participants. This was done by assigning ordinal values 
to the response choices of the participants for each recipe, based on 
previous studies.32–34 A score of 1 was given if a participant ticked the 
box “Dislike extremely”, while a score of 9 was given if a participant 
ticked the box “Like extremely”. A score of 1 to 9 was therefore given 
for each recipe tested by every participant. Only those recipes that 
received an overall average score of 6 (“Like slightly”) or higher for 
all characteristics by more than 80% of the study population were 
included. These values were selected arbitrarily due to a lack of clear 
guidelines in literature. According to research by Herselman, who 
also developed recipes suitable for patients with CRF in 1985, the 
cut-off point for acceptability was four on a seven-point scale, where 
80% of the participants had to give a score of four or more.35

Step 9: The researcher determined the number of exchanges per 
portion for each acceptable recipe using the new South African renal 
exchange lists13 to assist renal patients when they want to include a 
portion of a recipe as part of their diet. The procedure of allocating 
renal exchanges to a recipe is indicated in Figure 2.

Step 10: After allocating renal exchanges to a portion of each recipe, 
the researcher completed the final formatting for each recipe. The main 
aim was to present the recipes in a user-friendly format that was easy 
to follow and understand, in accordance with the RenalSmart format. 

STEP 1: After nutritional analysis, decide in which exchange group 
the recipe should fit based on the nutrient composition of the recipe 
compared to the specific renal exchange group

STEP 2: Identify the protein, carbohydrate and fat value of the chosen 
exchange group*

STEP 3: Compare the protein value of the recipe with the protein value of 
the exchange group and adjust the portion size of the recipe if indicated

STEP 4: Compare the values of the other macronutrients with those of the 
exchange group

STEP 5: Check the values of the relevant micronutrients to classify the 
exchange as low/medium or high potassium/phosphate or sodium

STEP 6: If the fat and/or sugar contents are high, allocate extra fat and 
sugar exchanges

* Use only full exchanges as far as possible.

Figure 2: Procedure followed in the allocation of renal exchanges to a recipe

Data analysis

The STATISTICA 8.0 software program was used for the statistical 
analysis.36 Mainly descriptive statistics, such as frequency tables, 
means, standard deviations, medians and the quartiles of ordinal 
data, were used. Comparative measures, such as the Mann-Whitney 
test, were used, since the measurements for each group were not 
normally distributed.
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Ethics and legal aspects

A protocol for the proposed study was submitted to and approved 
by the Committee for Human Research, Faculty of Health Sciences, 
Stellenbosch University, in 2007. Informed consent was obtained 
from all the participants and all information was handled in a 
confidential manner.

Results

Participant demographics

In total, 45 patients who complied with the inclusion criteria 
gave written informed consent to take part in the study. Of the  
45 participants, 80% (n = 36) were coloured, 15.56% (n = 7) were 
black, while only 4.44% (n = 2) were from the white population. 
There was an almost equal gender distribution of females and males, 
51% (n = 23) and 49% (n = 22) respectively. The mean age of the 
participants was 39.11 (SD ± 8.32) years, with 44.44% (n = 20) 
falling within the 40 to 50-year category; the ages ranged from 19 to 
53, with only 11.11% (n = 5) of the participants being older than 50.

On different days of the recipe testing, the patients who had already 
given consent at an earlier date to take part in the study were 
sometimes absent or refused to take part in the sensory evaluation 
on any given day for various reasons, including feeling too ill and 
being very nauseous on that day. The total number of participants 
present for every sensory evaluation varied between 32 and 37. On 
several occasions, no white participants took part in the sensory 
evaluation and, on one occasion, a patient did not take part in 
the sensory evaluation of a recipe (Indian Pork Dish) for religious 
reasons.

Due to the very small number of white participants taking part in the 
study, the white and coloured participant subgroups were combined 
for the purpose of data analysis to form one subgroup named the 
“Westernised” group.

Overall acceptability scores

The patients were asked to rate the overall acceptability and 
appearance of each recipe using the nine-point hedonic scale.  
A summary of the overall scores is shown in Figures 3, 4 and 5 for 
the main meals, side dishes and desserts or sweets, respectively.

There was no significant difference between the overall acceptability 
scores of males and females, with the exception of the following: 
Fish and Vegetable Pie (p = 0.031); Chicken Pilaf (p = 0.008); and 
Date Fingers (p = 0.002), with the females preferring the two main 
dishes while the males showed greater preference for the sweets. 
There was no significant difference between the overall acceptability 
scores of the black and Westernised subgroups, with the exception 
of the following: Wheat and Mushroom Casserole (p = 0.022); 
Curried Wheat Salad (p = 0.043); and Coconut Ice (p = 0.005), with 
the Westernised subgroup showing greater preference for these 
recipes.

All the main meals received an overall acceptability score above 6.00, 
the side dishes above 6.24, with the exception of the Green-bean, 
Pea and Mushroom Salad, the Wheat and Mushroom Casserole and 
the Brussels Sprouts with Tomato and Onion Sauce, which scored 
below 6.00, and the desserts above 6.00 for all the subgroups 
combined.

 

Abbreviations: GS: Green-bean Stew; CP: Chicken Pilaf; FP: Fish and Vegetable Pie; 
VP: Vegetable Paella; VL: Vegetarian Lasagne; S: Beef Kebabs; B: Bobotie; IP: Indian 
Pork Dish; PC: Pineapple Chicken; R: Risotto

Appearance, smell, texture and taste scores

All the recipes with statistically significant scores for appearance 
and/or smell and/or texture and/or taste are shown in Table I. It is 
interesting to note that statistically significant differences were 
found for only seven dishes, while, for six of these dishes, statistically 
significant differences were found for the appearance, smell, texture 
and taste scores.

Recipes to be included in the RenalSmart web-based program

The recipes that received a score of 6 (“Like slightly”) or more 
for all the characteristics (the overall score) by 80% of the study 
participants were deemed acceptable and are proposed for inclusion 
in the RenalSmart web-based program. A summary of all the dishes 
is shown in Table II.

In total, 23 recipes were included in the RenalSmart web-based 
program. The Green-bean, Pea and Mushroom Salad, Wheat and 
Mushroom Casserole, Cabbage Pot, Peas in Lemon and Mint Sauce, 
Potato Fritters, Brussels Sprouts with Tomato and Onion Sauce and 
Poached Pears were deemed unacceptable by the Westernised 
subgroup. It is therefore proposed that these dishes be excluded.

Discussion and recommendations

Choosing recipes specifically suited for patients with CRF is a 
challenge not only because of the dietary restrictions that these 
patients face but also because of the possible taste deviations that 
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they may have.19,21,37–41 As a result of the generally low nutrient intake 
of patients with CRF due to various factors,20,42,43 it was important to 
try and include exciting, tasty recipes that the patients would find 
attractive and easy to incorporate into their daily lifestyle.

Although food choice is a complex process, some demographic 
variables, such as gender, age, race and education, may have an 
influence on food choice and preference behaviour.44 The sample 
from the study population consisted of an almost equal number of 
males (n = 22) and females (n = 23), with almost three-quarters  
(n = 33) being between the ages of 30 and 50. This may be due to 
the strict selection criteria followed by TAH and the limited number 
of elderly patients selected for dialysis.

The majority (n = 36) of the participants were coloured and only 
seven black and two white patients participated in the study. This 
may be due to the drainage area of TAH, situated in close proximity to 
the Cape Flats, which is inhabited mostly by coloured people.

Mean overall scores

For all the subgroups combined, it was interesting to note that the 
chicken and pork dishes scored the highest overall in the main-
meals category. This may be attributed to the fact that chicken is a 
popular dish for all races within the Western Cape and that almost 
everyone is familiar with this meat.

The side dishes received lower scores for all the subgroups combined, 

with recipes such as the Green-bean, Pea and Mushroom Salad, 
the Wheat and Mushroom Casserole and the Brussels Sprouts with 
Tomato and Onion Sauce scoring below 6. The recipes that scored 

the highest were those with added cheese and fat, as in the case of 

the Pumpkin Fritters. Subsequently, in most cases, the recipes with 

a higher fat and kilojoule content scored higher (the Pumpkin Fritters 

and the Vegetarian Mushroom Dish) than the healthier options with a 

lower fat and kilojoule content.

A study by Nu et al investigated the effects of age and gender 

on the food habits and preferences of adolescents in France. The 

researchers found that all the adolescents, both male and female, 

of all ages, disliked vegetables and preferred food with a higher 

fat and sugar content. Even though the study was performed on 

adolescents, it has been shown that food preferences are already 

formed during childhood and stay more or less the same during 

adulthood. Although girls and women are more aware of body image 

and health issues than boys and men, they still prefer food with 

a higher sugar and fat content. They do, however, still sometimes 

restrict these and increase their intake of food that is perceived to be 

healthy.45,46 This may also explain the relatively high overall scores 

for desserts and sweets.
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Abbreviations: CW: Curried Wheat Salad; BS: Brussels Sprouts in Tomato 
and Onion Sauce; PF: Potato Fritters; PM: Peas in Lemon and Mint Sauce; VM: 
Vegetarian Mushroom Dish; CAP: Cabbage Pot; WM: Wheat and Mushroom 
Casserole; RS: Rice Salad, MS: Green-bean, Pea and Mushroom Salad; PUF: 
Pumpkin Fritters

Abbreviations: BA: Baked Apples in Custard Sauce; AP: Baked Apple Pudding; PP: 
Poached Pears; P: Pancakes; FS: Fruit Salad; MB: Marie Biscuit Fudge; FK: Fruit 
Kebabs; CI: Coconut Ice; FJ: Fruit Jelly; DF: Date Fingers
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Scores for males and females

Significant differences were found between the 
males and females for the Fish and Vegetable 
Pie and the Chicken Pilaf, with the females 
showing greater preference for these dishes 
than the males. Furthermore, it is interesting 
to note that the females gave higher scores, 
although not significantly different, for the 
Vegetable Lasagne, the Vegetable Paella and 
the Green-bean Stew than the males. This 
may be attributed to the fact that men tend to 
prefer meals containing a substantial amount 
of protein in the form of meat and may dislike 
main meals that contain only vegetables or a 
large amount of vegetables.

When comparing the mean overall score 
and the appearance, smell, texture and taste 
scores for the side dishes, the males showed 
greater preference, although not significantly 
different, for the Wheat and Mushroom 
Casserole, the Vegetarian Mushroom Dish and 
the Curried Wheat Salad than the females. The 
females, however, showed greater preference, 
although not significant, for the Green-bean, 
Pea and Mushroom Salad, Cabbage Pot, Peas 
in Lemon and Mint Sauce, Potato Fritters 
and Brussels Sprouts with Tomato and Onion 
Sauce than the males. It can therefore be 
assumed that the males preferred the starch-
based side dishes while the females, with the 
exception of the Potato Fritters, preferred the 
vegetable-based side dishes. The latter may 
be due to the fact that girls and women may 
be more interested in weight control and more 
concerned with slimness and nutrition than 
men.45 Recipes containing more vegetables 
may be perceived as healthier and more 
nutritious.

Reicks et al investigated the factors affecting 
the consumption of fruits and vegetables by 
low-income families and the participants 
of the study and their families showed that 
they were more likely to eat vegetables when 
sauces, dips and seasonings were added to the 
food to mask the taste of the vegetables.47

The females had greater preference, although 
not always significantly different, for the fruit-
based desserts, while the males preferred 
the sweets containing more fat and sugar. 
This, again, may be due to the fact that the 
females perceived the fruit-based desserts 
to be healthier than the other desserts and 
sweets tested.

To summarise, the null hypothesis stating that 
there is no significant difference between the 

Table I: Summary of all the statistically significant differences for the appearance, smell, texture 
and taste scores

Appearance scores

Female 
subgroup

Male 
Subgroup p Value

Black 
subgroup

Westernised 
subgroup p Value

Mean (Standard deviation) Mean (Standard deviation)

Fish and Vegetable 
Pie

7.50 (1.50) 6.07 (2.15) 0.021 – – –

Chicken Pilaf 8.21 (0.79) 7.19 (1.42) 0.008 – – –

Rice Salad – – 5.57 (2.51) 8.14 (0.95) 0.004

Wheat and Mushroom 
Casserole

– – – 3.14 (1.35) 5.27 (2.05) 0.017

Date Fingers 7.06 (2.04) 8.29 (1.21) 0.008 – – –

Fruit Kebabs 8.67 (0.49) 7.87 (1.46) 0.039 – – –

Coconut Ice 6.29 (2.81) 8.59 (0.68) 0.011

Smell scores

Female 
subgroup

Male 
subgroup p Value

Black 
subgroup

Westernised 
subgroup p Value

Mean (Standard deviation) Mean (Standard deviation)

Fish and Vegetable 
Pie

7.45 (1.47) 6.10 (2.17) 0.047 – – –

Chicken Pilaf 8.16 (0.76) 7.31 (1.49) 0.030 – – –

Rice Salad – – – 5.57 (2.51) 8.03 (0.91) 0.007

Wheat and Mushroom 
Casserole

– – – 3.14 (1.35) 5.23 (1.90) 0.013

Date Fingers 6.67 (2.22) 8.35 (1.27) 0.001 – – –

Coconut Ice – – – 6.29 (2.81) 8.48 (0.95) 0.015

Texture scores

Female 
subgroup

Male 
subgroup p Value

Black 
subgroup

Westernised 
subgroup p Value

Mean (Standard deviation) Mean (Standard deviation)

Fish and Vegetable 
Pie

7.45 (1.47) 6.00 (2.30) 0.037 – – –

Chicken Pilaf 8.16 (0.76) 7.19 (1.42) 0.012 – – –

Rice Salad – – – 5.57 (2.51) 8.10 (0.94) 0.005

Wheat and Mushroom 
Casserole

– – – 3.14 (1.35) 5.12 (2.05) 0.025

Date Fingers 6.56 (2.09) 8.24 (1.35) 0.001 – – –

Coconut Ice – – – 6.29 (2.81) 8.66 (0.67) 0.005

Taste scores

Female 
subgroup

Male 
subgroup p Value

Black 
subgroup

Westernised 
subgroup p Value

Mean (Standard deviation) Mean (Standard deviation)

Fish and Vegetable 
Pie

7.45 (1.47) 6.00 (2.30) 0.037 – – –

Chicken Pilaf 8.21 (0.79) 7.19 (1.42) 0.008 – – –

Rice Salad – – – 5.57 (2.51) 7.97 (1.18) 0.008

Wheat and Mushroom 
Casserole

– – – 3.14 (1.35) 5.12 (2.08) 0.025

Date Fingers 6.44 (2.04) 8.29 (1.21) 0.005 – – –

Coconut Ice – – – 6.29 (2.81) 8.62 (0.78) 0.006



Original Research: Development and testing of recipes suitable for patients with chronic renal failure

183

Original Research: Development and testing of recipes suitable for patients with chronic renal failure

2009;22(4)S Afr J Clin Nutr

male and female participants’ responses in 
the consumer sensory testing was rejected 
for all the scores for the Fish and Vegetable 
Pie, the Chicken Pilaf and the Date Fingers and 
for the appearance score for the Marie Biscuit 
Fudge.

Scores for race

Culture, vegetarianism, beliefs, religion 
and ethnicity play a large role in the eating 
patterns and diets of all people,48 as they have 
their own set of dietary practices and these 
rules can have an important effect on access 
to food, food choices, preparation and storage 
methods.49

The majority of the participants in this study 
were coloured, while a small number of 
participants were black or white. Although 
religion and heritage were not determined in 
this study, it is likely that culture and religion 
may have played a role in the preferences of 
the participants. It was therefore important to 
distinguish recipes chosen for the Westernised 
population – including the coloured, white 
and, particularly, black participants who 
followed a Westernised diet, recipes for the 
black population following a traditional diet 
and recipes for the Indian population.

In this study, the main focus was to identify 
and test recipes for those living in the Western 
Cape and following a Westernised diet. 
Although black participants were also included 
in the study, it is important to note that the 
recipes chosen did not take the preferences 
and culture of the black population following 
a traditional diet into consideration. Traditional 
meals for the black African, such as the one 
main dish that comprises a bulky carbohydrate 
(usually mealie meal), supplemented by a side 
dish, such as a meat stew, a vegetable and 
sour milk),48 are planned for the next phase 
of the project.

When comparing the mean overall scores 
for the main meals and their appearance, 
smell, texture and taste, the coloured and 
white subgroup showed greater preference, 
although not significantly so, for almost all 
the recipes, except for the Bobotie and Fish 
and Vegetable Pie. This may be due to the fact 
that recipes popular within the Westernised 
culture were initially chosen to be tested. It is 
interesting, however, that the black subgroup 
had a slightly higher mean overall score for the 
Bobotie than the Westernised subgroup, even 
though bobotie is considered a very popular 
South African dish within the Westernised 
population.

Table II: Acceptability of dishes – Westernised participants

Dish

Total number 
of participants 
who evaluated 

the dish

Number and 
percentage of 

participants with a 
score of 6 and above

Number and 
percentage of 

participants with a 
score of 5 and below

Dish 
acceptable or 
unacceptable

MAIN MEALS

Green-bean Stew 28 26 92.86 2 7.14 √

Risotto 30 25 83.33 5 16.67 √

Pineapple Chicken 29 29 100.00 0 0 √

Indian Pork Dish 26 26 100.00 0 0 √

Bobotie 28 27 96.48 1 3.52 √

Beef Kebabs 30 27 90.00 3 10.00 √

Vegetable Lasagne 30 26 86.67 4 13.33 √

Vegetable Paella 28 23 82.14 5 17.86 √

Fish and

Vegetable Pie 28 23 82.14 5 17.86 √

Chicken Pilaf 28 26 92.86 2 7.14 √

SIDE DISHES

Pumpkin Fritters 29 25 86.21 4 13.79 √

Green-bean, Pea and 
Mushroom Salad

30 10 33.33 20 66.67 x

Rice Salad 29 29 100.00 0 0 √

Wheat and 
Mushroom Casserole

26 10 38.46 16 61.54 x

Cabbage Pot 28 21 75.00 7 25.00 x

Vegetarian

Mushroom Dish 30 28 93.33 2 6.67 √

Peas in Lemon

and Mint Sauce 30 21 70.00 9 30.00 x

Potato Fritters 28 22 78.57 6 21.43 x

Brussels Sprouts 
with Tomato and 
Onion Sauce

28 18 64.29 10 35.71 x

Curried Wheat Salad 28 24 92.86 4 7.14 √

DESSERTS AND SWEETS

Date Fingers 29 27 93.10 2 6.9 √

Fruit Jelly 30 29 96.67 1 3.33 √

Coconut Ice 29 29 100.00 0 0 √

Fruit Kebabs 26 25 96.15 1 3.85 √

Marie Biscuit Fudge 28 27 96.43 1 3.57 √

Fruit Salad 30 29 96.67 1 3.33 √

Cinnamon Sugar 
Pancakes

28 28 100.00 0 0 √

Poached Pears 28 21 75.00 7 25.00 x

Baked Apple 
Pudding

28 27 96.43 1 3.57 √

Baked Apples in 
Custard Sauce

28 26 92.86 2 7.14 √
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The mean overall scores for the side dishes and their appearance, 
smell, texture and taste again showed that the Westernised subgroup 
gave a higher mean score for the majority of the recipes, except for 
the Green-bean, Pea and Mushroom Salad and the Cabbage Pot, 
where the scores were very similar. The Westernised subgroup 
showed significantly greater preference for the Rice Salad, Wheat 
and Mushroom Casserole and the Curried Wheat Salad. This may be 
attributed to the black population’s traditional preference for mealie 
meal and samp as a starch, rather than rice and wheat.

Except for the Marie Biscuit Fudge, the black subgroup gave lower 
(although not significantly lower scores for all the desserts and 
sweets) mean overall, appearance, smell, texture and taste scores 
than the Westernised subgroup for all the desserts and sweets.

When comparing the mean scores of the black participants with the 
scores of the Westernised participants for all the recipes, taking into 
consideration the small sample size of the black participants, it is 
clear that one cannot assume that the black population living in the 
urban areas of the Western Cape follow a Westernised diet, due to 
the overall lower scores given by the black subgroup for most of the 
recipes. There is therefore a need to develop recipes specifically for 
the black population following a traditional diet.

To summarise, the null hypothesis, stating that there is no significant 
difference among the different races of the participants and their 
responses in the consumer sensory testing, was rejected for all the 
scores for the Rice Salad, the Wheat and Mushroom Casserole and 
the Coconut Ice and for the overall and taste scores for the Curried 
Wheat Salad.

Implications for renal dietitians

From the findings of this study, it is clear that menu planning 
and recipe ideas for renal dietitians who are prescribing diets for 
patients with CRF may be a challenging and daunting task. Not only 
should the diet prescriptions be suitable for the renal patients and 
take their dietary restrictions and risk for low nutritional intake and 
malnutrition into consideration, but individual preferences, gender, 
ethnicity, religion and cultural beliefs should also be considered. 
Before commencing with dietary counselling, it is important for 
dietitians to ensure that the renal patients are ready for change, 
thereby improving the chances of sustained behavioural change.

For the development and testing process of future recipes, it is 
recommended that more dialysis facilities from both the public 
and the private sectors be targeted with a better racial and ethnic 
distribution in order to obtain a more representative sample of all 
dialysis patients. Due to the tendency of patients to score all sensory 
attributes the same (including appearance, smell, texture and taste), 
the researcher recommends that only one overall attribute be 
evaluated, namely the overall acceptability of the dish.

Acknowledgements

This study was conducted with funding from the Nestlé Nutrition 
Institute Africa 

References
1. Wilkens KG. Medical nutrition therapy for renal disorders. In: Mahan LK, Escott- Stump S, editors. 

Krause’s food, nutrition and diet therapy. 11th edition. Philadelphia:  Saunders, 2004: p. 972–986.
2. Caring for Australians with renal impairment. c2004 [updated 2008 Oct 22; cited 2008 Oct 27]. Available 

from: http://www.cari.org.au

3. Canadian Society of Nephrology. No date [cited 2008 Oct 27]. Available from: http://www.csnscn.ca 
4. NDT educational for kidney and blood pressure related disorders. No date [cited 2008 Oct 27]. Available 

from: http://www.ndt-educational.org 
5. National Kidney Foundation. National Kidney Foundation Kidney Disease Outcomes Quality Initiative. 

c2008 [cited 2008 Oct 27]. Available from: http://www.kidney.org
6. The Renal Association. Clinical Practice Guidelines 4th edition. c2008 [updated 2008 Oct 23; cited 2008 

Oct 2007]. Available from: http://www.renal.org
7. Renal Smart Nutritional Information System. c2008 [cited 2008 Oct 27]. Available from: http://www.

renalsmart.co.za
8. NKF. Pocket guide to nutrition assessment of the renal patient. 3rd edition. New York: National Kidney 

Foundation; 2002.
9. Byham-Gray L, Wiesen K. A clinical guide to nutrition care in kidney disease. Chicago: Renal Dietitians 

Practice Group of the American Dietetic Association and the Council on Renal Nutrition of the National 
Kidney Foundation; 2004.

10. Cano N, Fiaccadori E, Tesinsky P, et al. ESPEN guidelines on enteral nutrition: Adult renal failure. Clin Nutr. 
2006;25:295–310.

11. Fouque D, Vennegoor M, Ter Wee P, et al. EBPG guidelines on nutrition. Nephrol Dial Transplant 
2007;22(1):45–87.

12. Wiggens K. Renal care: Resources and practical applications. Chicago: Renal Dietitians Practice Group of 
the American Dietetic Association and the Council on Renal Nutrition of the National Kidney Foundation; 
2004.

13. Herselman MG, Esau N, Hollander M, Basson A. Development of the South African renal exchange lists. 
S Afr J Clin Nutr. 2005;18:51–59.

14. Bergstrom J, Lindholm B. Nutrition and adequacy of dialysis: How do hemodialysis and CAPD compare? 
Kidney Int. 1993;43:539–550.

15. Muscaritoli M, Molfino A, Chiappini MG, et al. Anorexia in hemodialysis patients: The possible role of 
des-acyl ghrelin. Am J Nephrol. 2007;27(4):360–365.

16. Bossola M, Muscaritoli M, Tazza L, et al. Variables associated with reduced dietary intake in hemodialysis 
patients. J Ren Nutr. 2005;15(2):244–252.

17. Wong AY, Sea MM, Nq K, Kwan M, Lui SF, Woo J. Nutrient intake during peritoneal dialysis at the Prince 
of Wales Hospital in Hong Kong. Am J Kidney Dis. 2007;49(5):682–692.

18. Hylander B, Barkeling B, Rössner S. Changes in patients’ eating behavior: In the uremic state, on 
continuous ambulatory peritoneal dialysis treatment, and after transplantation. Am J Kidney Dis. 
1997;29(5):691–698.

19. Middleton RA, Allman-Farinelli MA. Taste sensitivity is altered in patients with chronic renal failure 
receiving continuous ambulatory peritoneal dialysis. J Nutr. 1999;129(1):122–125.

20. Dobell E, Chan M, Williams P, Allman M. Food preferences and food habits of patients with chronic renal 
failure undergoing dialysis. J Am Diet Assoc. 1993;93(10):1129-1135.

21. Getchell TV. Clinical manifestations of olfactory and gustatory disorders: Smell and taste in health and 
disease. New York: Raven Press; 1991.

22. Van der Eijk I, Allman-Farinelli MA. Taste testing in renal patients. J Renal Nutr. 1997;7:3–8.
23. McWilliams M. Foods experimental perspectives. 6th edition. New Jersey: Prentice-Hall; 2008.
24. Lyon DH, Francombe MA, Hasdell TA, Lawson K, editors. Guidelines for sensory analysis in food product 

development and quality control. 1st edition. London: Chapman & Hall; 1992.
25. Meilgaard MC, Civille GV, Carr BT. Sensory evaluation techniques. 4th edition. Boca 

Raton: CRC Press; 2007.
26. Peryam DR, Pilgrim FJ. Hedonic scale of measuring food preferences. Food Technology 1957;11(suppl)

S9–14.
27. Barylko-Pikielna N, Matuszewska I, Jeruszka M, Kozlowska K, Brzozowska A, Roszkowski W. 

Discriminability and appropriateness of category scaling versus ranking methods to study sensory 
preferences in elderly. Food Quality and Preference 2004;15:167–175.

28. Herselman MG. ’n Dieethandleiding vir pasiënte met chroniese nierversaking. Tygerberg: Eenheid vir 
Voeding; 1984.

29. Batton P, Van Wyk M. Lig en smaaklik: ’n Nuwe benadering tot elegante maaltye. Kaapstad: Struik 
Uitgewers; 1988.

30. Van Wyk M. Die volledige Suid-Afrikaanse kookboek. Kaapstad: Struik Uitgewers; 2002.
31. Labensky SR, Hause AM. On cooking: A textbook of culinary fundamentals. 3rd edition. New Jersey: 

Prentice Hall; 2003.
32. Lawless HT, Heymann H. Sensory evaluation of food: principles and practices. New York: Chapman & 

Hall; 1998.
33. Carpenter RP, Lyon DH, Hasdell TA. Guidelines for sensory analysis in food product development and 

quality control. 2nd edition. Maryland: Aspden Publication; 2000.
34. Hein KA, Jaeger B, Carr BT, Delahunty CM. Comparison of five common acceptance and preference 

methods. Food Quality and Preference 2008;19:651–661.
35. Herselman MG. Nutrition education in chronic renal failure [dissertation]. Tygerberg: Stellenbosch 

University; 1985.
36. Statsoft Inc. STATISTICA (data analysis software system), version 8.0; 2008.
37. Matsuoa S, Nakamotoa M, Nishihara G, et al. Impaired taste acuity in patients with diabetes mellitus on 

maintenance hemodialysis. Nephron Clin Pract. 2003;94:c46–c50.
38. Atkin-Thor E, Goddard BW, O’nion J, Stephen RL, Kolff WJ. Hypogeusia and zinc depletion in chronic 

dialysis patients. Am J Clin Nutr. 1978;31:1948–1951.
39. Buerger JC, Park HS, Whitlock CP, Schemmel RA. Taste acuity in patients undergoing longterm 

hemodialysis. Kidney Int. 1979;15:49–53.
40. Fernström A, Hylander B, Rossner S. Taste acuity in patients with chronic renal failure. Clin Nephrol. 

1996;45:169–174.
41. Astbäck J, Fernström A, Hylander B, Arvidson K, Johansson O. Taste buds and neuronal markers in 

patients with chronic renal failure. Perit Dial Int. 1999;19(suppl 2):S315–S323.
42. Kalantar-Zadeh K, Balakrishnan VS. The kidney disease wasting: Inflammation, oxidative stress and diet-

gene interaction. Hemodial Int. 2006;10:315–325.
43. Mitch WE, Klahr S. Handbook of nutrition and the kidney. 3rd edition. New York: Lippincott-Raven; 1998.
44. Ares G, Gámbaro A. Influence of gender, age and motives underlying food choice on  

perceived healthiness and willingness to try functional foods. Appetite 2007;49: 148–158.
45. Nu CT, MacLeod P, Barthelemy J. Effects of age and gender on adolescents’ food habits and preferences. 

Food Quality and Preference 1995;7(3):251–262.
46. Rolfes SR, DeBruyne LK, Whitney EN. Life span nutrition conception through life. 2nd edition. Belmont 

Wadsworth Publishing Company; 1998.
47. Reicks M, Randall JL, Haynes BJ. Factors affecting consumption of fruits and vegetables by low-income 

families. J Am Diet Assoc. 1994;11:1309–1313.
48. Gordon-Davis L, Van Rensburg L. The hospitality industry handbook on nutrition and menu planning. 

Lansdowne: Juta; 2002.
49. Escott-Stump S, Earl R. Guidelines for dietary planning. In: Mahan LK, Escott-Stump S, editors. Krause’s 

food and nutrition therapy. 12th edition. Missouri: Saunders; 2008: p. 337–362.


