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ABSTRACT

Background: Thirst and xerostomia are the most frustrating and commonly observed manifestations in
children undergoing hemodialysis which can lead to significant excessive interdialytic weight gain. Aim : The
study aimed to evaluate the effect of ice popsicles on thirst, xerostomia and interdialytic weight gain for
children undergoing hemodialysis. Subjects and Method: A quasi-experimental research design was used to
conduct the current study. A convenient sample of fifty-two children had an end-stage renal disease;
undergoing hemodialysis for at least six months was participated from the pediatric hemodialysis unit at Minia
University Children’s Hospital. Four data collection tools were utilized: Bio-demographic characteristics of
the studied children, Dialysis thirst inventory questionnaire, Xxerostomia inventory questionnaire and
interdialytic weight gain assessment record. Results: Most of children had thirst and xerostomia before
sucking ice popsicles decreased to less than one quarter in the first week and the minority at 4th week after
sucking ice popsicles with statistically significant difference. On the other hand, the mean score of interdialytic
weight gain decreased from 1.89+0.63 before sucking ice popsicles to 1.28+0.49 after 4th week of sucking ice
popsicles with highly statistically significant difference at P.value<0.001. Conclusion: Ice popsicles
intervention had a positive effect on reduction of thirst and xerostomia and significantly decreases interdialytic
weight gain for children undergoing hemodialysis. Recommendations: The application of ice popsicles
intervention should be endorsed as a part of the routine care for managing thirst and xerostomia for
hemodialysis children.
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Introduction: (ESRD). Currently, hemodialysis is the most
Chronic Renal Failure (CRF) is a distressing  regularly chosen renal replacement therapy.
disease with many long-term outcomes; it leadstoan ~ Hemodialysis (HD) is used in advanced and

irreversible deterioration of kidney function that
gradually develops to End-Stage Renal Disease
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everlasting kidney failure in pediatric patients to
render fluid imbalances and help control kidney
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disease and promote the quality of life for CRF
patients (Devarajan et al., 2022). Hemodialysis
involves extracorporeal removal of waste products
such as creatinine and urea, it also includes free
water, and waste elimination using a membrane as a
substitute in the kidney as a filter. Hemodialysis has
a variety of complications such as growth disorder,
paleness, frequent urinary tract infection, anorexia,
mood disorders idiopathic vomiting and fatigue (Ye,
et al.,2020).

Hemodialysis children usually experience
experience hemodialysis 2-3 times a week with the
duration of 3 to 5 hours of each hemodialysis
session, meaning that; if the patient does not
undergo hemodialysis in the days between two
dialysis sessions the patient will undergoes problems
with fluid retention. As a result of fluid restriction, it
causes thirst which can use an increase in fluid
intake that results in excess fluid problems causing
various complications. As a result of limiting fluid
intake the patient will

xerostomia (Utami & Widyarani, 2021).

experience thirsty and

Thirst is a subjective feeling that is
characterized by the need to drink water and has an
observable sign that affect patient’s ability to
function physically, mentally, and socially. A
complicated mechanism made up of osmo, baro,
mecano and thermo-receptors signals the need for
water intake to specific areas of the brain, resulting
in a subjective and painful

(Mohamed et al.,2023).

feeling of thirst

Thirst among hemodialysis patient caused by
the restriction of fluid intake occurs when the

salivary glands fail to provide enough fluids to
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moisten the mouth. A sensation of thirst is brought on
by dry mouth because it triggers nerve endings in the
mouth, which are subsequently sent to the thirst
center in the lateral hypothalamus next to the

vasopressin-producing cells (Wasilah, 2022).

The study by Dehghanmerhr et al., (2018)
cleared that; the most common side effects for
pediatric hemodialysis patients are dry mouth and
thirst. Between 68 and 86% of patient's experience
thirst, which lowers their quality of life and causes

them to feel uncomfortable and distressed.

Xerostomia is a subjective complaint (28 %to
67%) of dry mouth that is commonly reported in
patients with end-stage kidney disease (ESKD),
including those receiving chronic hemodialysis.
Xerostomia may be caused by reduced salivary flow
as a result of salivary gland atrophy and fibrosis as
well as specific medications that are often taken by
(Bossola,2019).

Hemodialysis children were exposed to severe thirst

children receiving hemodialysis
distress frequently, and some studies have observed a
positive relationship between thirst and an increased
2022).
Interdialytic weight gain (IDWG) is the consequences

interdialytic weight gain (Hsu et al,

of salt and water intake between two hemodialysis
sessions, and it is used as a criterion for fluid intake
while

the daily urine output is taking into

consideration. Increased interdialytic weight in
hemodialysis patients causes increased risk of death
due to cardiovascular events and  cerebrovascular

diseases (Ozen et al., 2021).

Sucking the ice popsicles is one of alternative
nursing approaches and effective intervention to
level

decrease the thirst among patients with



IEJNSR. Vol. 5 (2), 2024

hemodialysis. One ice popsicle contains 10 ml of
water, and the patients can suck it for about 5
minutes, sucking the popsicles provides a cold
feeling which can freshen the patient's mouth; thus,
the patients can hold their thirst longer. Other
interventions performed to overcome thirst include
gargles of boiled water, and chewing gum, many
previous studies have revealed the effectiveness
of sucking ice
2019) Also, the study by Conchon etal. (2021)

who used ice popsicles and proved that; sucking ice

cubes (Armiyati & Moustafa,

popsicles was more efficient in alleviating thirst
than 10 mL of water at room temperature as the ice
popsicle which contains less water was required to
calm thirstiness than with the room temperature

water.

The nephrology nurse plays a pivotal role in

providing information, support and care,

understanding and medical counseling to the
pediatric patients and his family throughout the
whole illness (Arnold-Chamney et al., 2019). She
also has an essential role in alleviating thirst and
xerostomia among children receiving hemodialysis,
through using an ice Popsicle as a non-
pharmacologic strategy in a safe and efficient

manner

Significance of the study

Globally, more than 30 out of every 100,000
children experience chronic renal failure (CRF)
annually, and this rate rises with age between 4 and
6 years (Naritata et al., 2017). As per the data from
outpatient clinics and dialysis units at 11 universities
in Egypt, 1018 patients were diagnosed with CRF,

and 56.7% of them were aged between 1 and 19
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years (Shaban, 2021). The estimated overall
prevalence of children on dialysis is 264 per million

(Kamal et al., 2024).

Hemodialysis children often experience thirst
and dry mouth, leading to non-compliance due to
excessive fluid intake and the inability to restrict
fluids, resulting in high interdialytic weight. A higher
risk of all-cause cardiovascular death and an
increased occurrence of conditions such as ventricular
hypertrophy, cardiac, and cerebrovascular disorders
may be associated with high interdialytic weight gain

(Bossola et al; 2023).

Thirst-quenching methods, like ice popsicles,
are crucial for reducing thirst and xerostomia, which
ultimately contributes to increased weight gain in
children undergoing hemodialysis. The study by
Dasuki and Basok, (2019) about the effect of
sucking the ice on the thirst intensity of
(CKD) patients undergoing hemodialysis reported
that; Patients who suck on ice cubes show less intense
thirst and a lower chance of having too much fluid in

their bodies.

There is scarce study about the effect of ice
popsicles on thirst, xerostomia and interdialytic
weight gain among hemodialysis children in Egypt,
Hopefully, the results of the current study will help
reduce the suffering of these children. Eventually, the
present study results will provide guidance and
recommendations that should be reflected in pediatric
nursing education and provide evidence-based data
that can develop nursing practice and research in the

field of nephrology nursing.


https://ift.onlinelibrary.wiley.com/doi/full/10.1111/1541-4337.13229#crf313229-bib-0029
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Aim of the study

The aim of current study was to evaluate the
effect of ice popsicles on thirst, xerostomia and
intradialytic weight gain for children undergoing

hemodialysis.

Research hypotheses:
Hi:  Children who suck ice popsicles will
exhibit lower thirst and xerostomia than before

intervention

Hi: Children who suck ice popsicles will
exhibit a significant reduction in interdialytic weight

gain than before intervention.

Operational definition:

Ice Popsicles: -

In the current study, ice Popsicles was
considered ice cubes with stick was made with 10 ml

of frozen distilled water in ice popsicles container.
Subjects and Method

Research design

One group (pre-posttest) quasi experimental
research design was used to carry out this study. It is
a form of experimental design similar to true
experimental design but differs in that it manipulates
an independent variable without randomly assigning
participants to conditions or orders (Grove & Gray,
2018).

Settings:

This study was carried out at Pediatric
hemodialysis unit of Minia University Children's
Hospital which is affiliated to ministry of higher
education and scientific research . The hemodialysis
unit comprises of four rooms with a total capacity of

sixteen beds.
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Sample:

A convenient sample comprised all available
children with end-stage renal failure who had been on
hemodialysis at Pediatric hemodialysis unit of Minia
University Children's Hospital for six months (52 of
children).

Data collection tool

Tooll: Bio-demographic characteristics of the

studied children included the following parts: -

Part one: Personal data of children such as:
Child age, sex, child rank in the family and

educational level

Part two: Medical data for children: -

This part is covered information about:
Disease onset, start of hemodialysis session/year,
hemodialysis frequency, and hemodialysis duration (4

items).

Tool  (I):

Questionnaire.

Dialysis  Thirst  Inventory

The assessment tool for measuring thirst in
children receiving hemodialysis was adapted from the
study by Bots et al. in 2004. This tool consisted of 7
items, with each item utilizing a 5-point Likert scale
ranging from 1 for never to 5 for very often.
Responses to the seven items will be grouped as
follows: Never thirsty=7 points, almost never
thirsty=14 points, occasionally thirsty=21 points,
fairly often thirsty=28 points, and very often
thirsty=35 points.No and almost Never thirsty
indicated “No thirst”, while occasionally often and
extremely thirsty indicated thirst (Abdelsamie et al.,

2022).
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Tool (111): Xerostomia inventory questionnaire
Thomson, et al. (1999) developed a tool used
to evaluate the severity of xerostomia in children.
The tool consisted of 11 items, with each item rated
on a 5-point Likert scale, ranging from "never"
(rated as 1) to "very often" (rated as 5). The total
xerostomia score was classified into four categories:
No dry mouth (11 points), almost no dry mouth (22
points), occasionally dry mouth (33 points), and
often dry mouth (55 points).No and almost no dry
mouth  indicates “No  xerostomia”,  while
occasionally often and extremely dry mouth indicate

xerostomia (Abdelsamie et al., 2022).

Tool (IV): Gain

Assessment Record

Interdialytic Weight

The researchers designed it after reviewing the
pertinent research on the topic (Sacrias et al., 2016)
in order to assess the children’s weight between two
sessions of hemodialysis by using the body weight
scale and it included: Interdialytic weight gain =
Proceeding post-dialytic weight- Current pre-dialytic
weight

Weight gain was categorized as the following:

e Low interdialytic weight gain from 1 to less
than 2 Kg

e Moderate interdialytic weight gain from 2 to

less than 3kg

e High interdialytic weight gain equal or more
than 3kg

Data collection Procedure
The researchers conducted a direct personal
interview with parents after that gathered the bio-

demographic data of children from the child’s
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medical sheet using Tool I. The study sample
included 52 children who followed the inclusion
criteria, the children served first as a control group
and after that, the same group of children serve as the
study group. The data collection procedure was done
over a period of six months, from the beginning of

January to the end of July 2024.

At the first time children were served as a

control qroup where no intervention ( no ice

popsicles intervention)

e Children were exposed to routine medical care
from hospital only such as taking vital signs and
receiving instructions about diet that rich in
calcium and low phosphorus.

e The researchers assessed the child’s thirst using
tool (II) and also, the children’s xerostomia was
assessed before hemodialysis session using tool
(11) in the first day as a pre-test.

e Post-dialytic weight was assessed using Tool

(1V) after the first hemodialysis session using
First the
explained to the child and their parents that will

the following steps: researchers
use the digital scale to measure the child weight,
Next, ensure the scale is on a stable surface and
instruct the child to take off their coat and shoes.
Then, turn on the scale and make sure it reads
zero. Have the child stand in the center with their
weight evenly balanced between both feet,
facing forward with arms at their sides. Wait for
the scale to stabilize, then record the weight to
the nearest 0.1 kg and after weighing the child,
the weight was recorded at the sheet as post-
dialytic weight (Grossman, 2017) .
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The same children were acted as a study group

in which the ice popsicles intervention was

applied for them:-

The researchers taught mothers and their
children about the preparation of ice popsicles at
home and how to use it, they give the mothers
popsicles containers and inform them that each
container should contain 10 ml of natural drinking
water and a stick should be inserted in the container
and the container should be packed in the freezer for
at least 5 hours.

e The researchers provided the instructions to the
children and their mothers to suck the ice
popsicle when they feel thirsty and at least five

times per day for four consecutive weeks.

e The researchers followed the mothers and
children by phone calling to check their
compliance to preparation and usage of ice
popsicles at home.

e The researcher assessed thirst and xerostomia
post-session weekly at the end of 1%t 2" 31
and fourth week using tool (II) and (III)

respectively.

measured before
(Iv), and
interdialytic weight gain was determined by

e Pre-dialytic weight was
hemodialysis session using tool

decreasing the child's pre-weight from the
weight of the previous session (post-weight)
four times per week, at the end of the first,

second, third, and fourth weeks.

239

A
’

b

Figure (1) Silicone ice Popsicle container

Figurel Reprinted fromhttps://www.amazon.eg/
(2023)

Tool validity and reliability:

Three experts in pediatric nursing and two
specialists in pediatric nephrology evaluated the
scales' reliability. The researchers translated the
scales, statements and then reviewed them by the five
experts. Tools were reviewed for topic coverage, item
sequencing, clearness, relevance, applicability, format
and length. Some adjustments have been made, like
rewording specific sentences following experts'
advice. The reliability of the thirst and xerostomia
inventory questionnaire tools was tested using
Cronbach's Alpha, resulting in values of 0.87 and

0.84, respectively.
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Ethical considerations:

The Research Ethics Committee at the Faculty
of Nursing,
approval code No (REC202461). The researchers

received written approval from both the hospital

Minia University granted written

director mentioned earlier and the dialysis unit
director. The mothers of the children who took part
in this study gave written formal consent. The
researchers clarified the objective and characteristics
of the study via face-to-face interviews, guaranteeing
the confidentiality of the data for research purposes
exclusively. The research followed ethical
principles, ensuring anonymity and privacy through
data coding, allowing the mother to opt out of the

study without giving a reason.

Pilot Study: -
A pilot study was carried out on 10% of
children receiving hemodialysis to assess the

feasibility,  objectivity, applicability, clarity,
adequacy, and content validity, as well as identify
any potential issues in the methodological approach
or tools. The findings from the pilot study were
utilized to explore the suggested statistical and data
analysis methods, with the children who took part in
the pilot study being incorporated into the overall

sample for the present study.

Statistical analysis:
codified,

presented, scored, tabulated, and entered into the

Data were collected, classified,
SPSS version (28). Descriptive statistics such as
frequencies and percentages were used to present the
data for qualitative variables, using Chi-square and
Fisher's Exact Test. Mean and standard deviation

were used to describe data for quantitative variables.
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The non-parametric Friedman test was used to
determine the significance level of more than two
periods or stages, followed by post Hoc test for
pairwise comparisons. The relationship between bio-
sociodemographic data and thirst and xerostomia
score was examined using Kruskal-Wallis and Mann-
Whitney tests. A statistically significant result was
determined if the P value was below 0.05.

Results

Table (1) displays the relevant personal data of
the children involved in the present research.
Regarding the age of children, over two thirds
(67.3%) of them were male and aged between 7-10
of 10.5%2.7years.

Additionally, 57.7% of them were classified as

years, with a mean age
second children and 32.8% had four or more siblings.
The over two thirds (65.3%) were enrolled in primary

school, while 75.0% were from rural areas.

Table (2) illustrates medical data pertinent to
hemodialysis children who involved in the current
research. In relation to disease onset, this table
presents that, 61.5 % of the studied children suffered
from chronic renal failure from 4 years and more than
half (52%)of them began to initiate first hemodialysis
session from 5years. This table shows that more two-
thirds (65.4%) of children in the study had three
hemodialysis sessions per week. During hemodialysis
sessions, most participants (92.3%) reported that the
session lasted four hours on average with a standard

deviation of 3.92+0.26.

Concerning thirst scale before and after sucking
ice popsicles among studied children, table (3)
highlighted that; more than two thirds (63.5%) of

children felt very often thirsty before sucking ice
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popsicles versus 40.4% of them felt fairly often
thirsty in the first week after sucking with no
statistically significance difference. On the opposite,
more than one third of them (32.8%) of then labeled
their thirst level as occasionally thirsty after 2weeks
from sucking ice popsicles with a significant
difference p-value at 0.018" while at 3" and 4™ week
61.5% and78.9%

feel thirsty

respectively of them had never
after sucking ice popsicles with a
((0.049" &
0.033").Regarding to total mean score of thirst scale

significant difference p-value
score , the mean score was28.98+6.30 decreased to
23.94+7.89 , 17.19+8.14 , 10.42+5.58 , 8.73+£3.90 at
15t 2nd 3 4™ \week respectively after sucking ice
popsicles with highly significant difference at
P<0.001.

Regarding xerostomia scale before and after
sucking ice popsicles among studied children, table
(4) pointed out that; more than half (51.9%) of
children had very often dry mouth before sucking ice
popsicles versus 40.4% of them felt fairly often dry
mouth in the first week after sucking with
statistically significance difference. On the opposite,
more than one third of them (40.4%) of them labeled
their xerostomia level as occasionally dry mouth
after 2weeks from sucking ice popsicles with
statistically significance difference p-value at
<0.001** while at 3" and 4" week 69.2% and 82.7%
respectively of them had never dry mouth after
sucking ice popsicles with significant differences p-
value (0.03" & 0.02).Regarding to total mean score
of xerostomia scale score

,mean score was
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42.55+9.92 decreased to 33.94+10.38, 24.13+11.19,
16.44+9.82, 13.87+7.27at 1% 2" 39 4N week
respectively after sucking ice popsicles with highly
significant difference at P<0.001.

Table (5) demonstrates that; 55.8% of children
had low interdialytic weight gain before sucking ice
popsicles while 69.2%,78.8%,82.7%,8.5% of them
had low intredialytic weight gain at 1st ,2nd ,3rd and
4th week, respectively after sucking ice popsicles and
the mean score of intredialytic weight gain
decreased after sucking ice popsicles with highly
significant difference at P<0.001.
(1) shows that; 94.2% of children had thirst before

sucking ice popsicles compared to 88.4%,94.2%

Figure

respectively of children had no thirst at 3rd and 4th
week after sucking ice popsicles with significant
difference at P<0.001.

Figure (2) shows that; 94.2% of children had
xerostomia before sucking ice popsicles compared to
84.6% and 90.4% respectively of children had no
xerostomia at 3 and 4™ week after sucking ice

popsicles with significant differences at P<0.001.

It is evident from table (6) that; there was no
statistically significant relation between personal data
and thirst degree among the studied children before
and after sucking ice popsicles except for gender P.
value at 0.05

It is evident from table (7) that; there was no
relation between demographic characteristics and
xerostomia degree among the studied children before
and after sucking ice popsicles except gender P. value
at 0.05.
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Table (1) Percentage distribution of the studied children regarding their personal data (n=52):
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Personal data Studied children(52)
N | %
Child’s age:
7 - 10 years 35 67.3
11-14 years 10 19.2
15-18 years 7 135
Age (MeanzSD) 10.53+2.71
Gender:
Male 35 67.3
Female 17 32.7
Child ranking in the family:
First 10 19.2
Second 30 57.7
Third 7 135
Fourth or more 5 9.6
Child’s education: -
Not enrolled in the school 4 7.7
Primary school 34 65.3
Preparatory school 11 21.2
Secondary school 3 5.8
Sibling number

One 6 115
Two 14 26.9
Three 15 28.8
Four and more 17 32.8

Place of residence:
Rural 39 75.0
Urban 13 25.0

Table (2) Percentage Distribution of the Studied Children Regarding their Medical Data (n=52):

Medical data Studied children(52)

N %
Disease onset :
Less than 4 years 32 61.5
4< 7 years 11 21.2
7< 10 years 9 17.3
Mean+SD 4.07+2.28
Initiation of First hemodialysis sessions:
less than 1 year 10 19.2
1-5yrs 27 52
More than 5 years 15 28.8
Frequency of hemodialysis session:
One time per week 7 13.5
Two times per week 11 21.1
Three times per week 34 65.4

Duration of hemodialysis session:

Three hours 4 1.7
Four hours 48 92.3
Mean+SD 3.92+0.26
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Table (3) Percentage Distribution of the Studied Children regarding Thirst Scale Items Before and After

Sucking Ice Popsicles (n=52)

Degree of Thirst among | Before After Sucking Ice Popsicles
Children (thirst scale | sucking ice | First Week | Second Third Fourth week
items) popsicles Week week
No | % No | % No | % No | % No | %
Never thirsty 1 % | 3| ss 1| 22| )| 615 | 41| 789
Almost never thirsty 3|58 |8 |154 12| 2 | ;| 27 | 8 | 154
Occasionally thirsty 4 7.7 6 115 | 17 | 32.8 3 5.8 2 3.8
Fairly often thirsty % 23 | 21| 404 | 6| 115 | 2| 38 | 1 | 19
Very often thirsty S| 635 | 14|29 6|15 | 1|19 | 0| 0
Test y2 Fisher(p-value) 27.89 19.78(0.01 | 18.86(0.049 .
(0.68) 8) ) 11.94 (0.033%)
Min — max 11-35 7-35 7-35 7-29 7-26
Mean+SD 28.98+6.30 | 23.94+7.89 | 17.1948.14 | 10.4245.58 8.73+£3.90
Test(Fr) 0.385 1.413 2.327 2.702
(p-value) P1=1 P2= P3=<0.001" _ o
<0.001** * P4=<0.001

( Fr) Friedman post-hoc test , %2 Chi seqre test , Fisher's Exact Test
(") Highly statistical significant difference at P<0.001 (") Statistical significant difference at P<0.05

Table (4) Percentage Distribution of the Studied Children regarding Xerostomia Scale Items before and
after Sucking Ice Popsicles (n=52):

Degree of Xerostomia | Before After Sucking Ice Popsicles

among sucking ice | First Week | Second Third week | Fourth week
Children(xerostomia popsicles Week

scale Items(symptoms) | No | % No |% No |% No | % No | %
No dry mouth 0 0 3 5.8 13 | 25.0 36 | 69.2 43 | 827
Almost dry mouth 3 5.8 6 11.5 21 | 404 8 15.4 4 7.7
Occasionally dry mouth | 9 17.3 21 | 40.4 8 15.4 4 7.7 3 5.8
Fairly often dry mouth 13 | 25.0 13 25.0 7 13.4 3 5.8 1 1.9
Very often dry mouth 27 | 519 9 17.3 3 5.8 1 1.9 1 1.9
Test 2 Fisher 63.5 37.53 22.23 6.36
(p-value) <0.001™ <0.001** 0.03" 0.02
Min — max 19-55 11-55 11-50 11-50 11-46
Mean+SD 42.55+9.92 | 33.94+10.38 | 24.13+11.19 | 16.4449.82 13.87+7.27
Test(Fr) 0.615 1.519 2.237 2.837
(p-value) P1=0.472 P2=<0.001"" | P3=<0.001"" | P4=<0.001""

( Fr) Friedman post-hoc test , x2 Chi seqre test , Fisher's Exact Test
(") Highly statistical significant difference at P<0.001 (") Statistical significant difference at P<0.05
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Table (5) Percentage Distribution of The Studied Children Regarding Interdialytic Weight Gain Levels

Before and After Sucking Ice Popsicles (n=52):

Intredialytic Before After Sucking Ice Popsicles
Weight Gain | sucking ice | First Week | Second Third week Fourth week
levels (Kg) popsicles Week

No | % No |% No |% No % No |%
Low Intredialytic | »q | 558 | 36 | o2 | 41 | 788 | 43 | 827 | 46 | 885

Weight Gain

Moderate
Intredialytic 16 | 30.8 12 | 231 9 17.4 8 15.4 5 9.6
Weight Gain
High
Intredialytic 7 13.4 4 1.7 2 3.8 1 1.9 1 1.9
Weight Gain
Min-max 1-3.20 0.5-3 0.5-3 0.5-3 0.5-3
Mean+SD 1.89+0.63 1.67+0.63 1.42+0.57 1.40£0.51 1.28+0.49
Test(Fr) 0.740 1.192 1.317 1.606
(p-value) 0.170 P2=0.001" | P3=<0.001"" | P4=<0.001""

( Fr) Friedman post-hoc test , %2 Chi seqre test , Fisher's Exact Test
(") Highly statistical significant difference at P<0.001 (") Statistical significant difference at P<0.05

100.0% 94.2% 88.4% 94.2% P1 (0.03*)(2.13)
0% 1 e 4% ===
— ﬁ
90.0% 78.8% - =
80.0% - oot % %
70.0% 1 55.7% % %
60.0% - 2439 e % % ¥ No thirst
50.0% = == =3
40.0% - ‘\\T % %
30.0% A 21.29 % \ % Il Thirst
= = %1.6% =
20.0% - 0 ﬁ = == =1 5.8%
100% | o \\h\ % %Iﬁﬂ“ %
o LSS N = = =
Before After First  After Second After Third After Fourth
sucking ice Week of Week of week of week of
popsicles suckingice  suckingice suckingice suckingice
popsicles popsicles popsicles popsicles

( Fr) Friedman post-hoc test

Figure (1) Percentage Distribution of the Studied Children as Regards Thirst Degree Before and After

Sucking Ice Popsicles (n=52)
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100.0%
90.0%
80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

Before
sucking ice
popsicles

-~ D1I0D1*)\ ([ D9 AA) 4

1

H No xerostomia

After First After After After
Week of  second Third Fourth
suckingice \yeek of week of  \eek of

suckingice suckingice sycking ice

( Fr) Friedman post-hoc test

Figure (2) Percentage Distribution of Children Regarding Xerostomia Degree Before and After Sucking

245

Ice Popsicles (n=52)
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Table (6) Relation between Personal Data and Thirst Degree among Studied Children Before and After Sucking Ice Popsicles(n=52):

After 3™ week After 4t week

Personal Before sucking ice After 15 week After 2" week
data No thirst Thirst No thirst Thirst No thirst Thirst No thirst Thirst No thirst Thirst

No | % [ No|[ % [No|[ % [No|[ % [No| % [No| % [ No|[ % No | % | No| % | No | %

Age
7 - 10 years 2 5.7 33 [ 94.3 8 229 [ 27 [ 771 ] 15 | 429 [ 20 [ 571 | 30 | 857 5 143 | 32 | 914 3 8.6
11-14 years 0.0 0.0 10 | 100 2 20 8 80 6 60 4 40 9 90 1 10 10 | 100 | 00 | 0.0
15-18 years 1 14.3 6 85.7 1 14.3 6 85.7 2 28.6 5 71.4 7 100 | 0.0 | 0.0 7 100 | 0.0 | 0.0
Kruskal
Wallis (p- 1.51 (0.46) 0.26 (0.87) 1.69 (0.42) 1.17 (0.55) 1.51(0.46)
value)
Gender
Male 2 5.7 33 | 94.3 9 257 | 26 | 743 | 18 | 514 | 17 | 486 | 33 | 943 2 5.7 34 | 971 1 2.9
Female 1 5.9 16 | 94.1 2 118 | 15 | 88.2 5 294 | 12 [ 706 | 13 | 765 4 235 | 15 | 88.2 2 11.8
Mann-
Whitney( p- 0.02(0.98) 1.14(0.25) 1.48(0.13) 1.86(0.05%) 1.28(0.20)
value)
Place of residence
Rural 2 5.1 37 [ 949 [ 10 [ 256 [ 29 [ 744 |20 [ 513 [ 19 | 487 [ 36 | 92.3 3 7.7 37 | 949 2 5.1
Urban 1 7.7 12 | 92.3 1 7.7 12 | 92.3 3 231 | 10 | 769 | 10 | 76.9 3 231 | 12 [ 923 | 1 7.7
Mann-
Whitney( p- 0.34(0.73) 1.35(0.17) 1.75(0.07) 1.48(0.13) 0.11(0.73)
value)
Child education

Don’tread | 5 | 4 100 1 25 3 75 2 50 2 50 3 75 1 25 4 100 | 0.0 | 0.0
and write
Primary
school 2 5.9 32 | 94.1 8 235 | 26 | 765 | 15 | 441 | 19 | 559 | 30 | 88.2 4 11.8 | 31 | 912 | 3 8.8
Priﬁﬁg’gfry 1 | 91 |10 |99 | 2 |182 |9 |88 |5 |45 | 6 |55 |10 [99 | 1 | 91 |11 | 100 | 00| 00
Ses‘;‘;‘r;%"’l‘ry 00 | 00 | 3 | 1200 | 00 |00 |3 | 100 | 1 |33 |2 |67 |3 | 100 [00] 00 |3 |10 |00]| 00
Kruskal
Wallis(p- 0.64(0.88) 0.99(0.80) 0.20(0.97) 1.145(0.76) 1.653(0.64)
value)
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Table (7) Relation between Personal Data and Xerostomia Degree among the Studied Children Before and After Sucking Ice Popsicles(n=52)

Before sucking ice After 15t week After 2" week After 3" week After 4t week
Personal data of No No No No No
children Xerostomia Xerostomia Xerostomia Xerostomia Xerostomia Xerostomia Xerostomia Xerostomia Xerostomia Xerostomia
No | % No | % No | % No | % No | % No | % No | % No | % No | % No | %
Age
7 -10 years 2 57 |33 | 943 | 6 | 171 | 29 [ 829 | 23 | 657 | 12 | 343 | 29 | 829 | 6 | 171 | 32 | 914 | 3 8.6
11-14 years 1 10 9 90 3 30 7 70 7 70 3 30 9 90 1 10 9 90 1 10
15-18 years 00 | 00 | 7 | 100 |00 |00 | 7 |00 | 4 | 5710 |3 |20 | % |87 |1 |143 |6 |87 | 1 |143
\‘;“I‘dﬂ)(a' wallis  (p- 0.74 (0.69) 254 (0.28) 0.37 (0.82) 0.30(0.86) 0.21( 0.89)
Gender
Male 3 86 |32 | 914 | 8 | 229 |27 | 771 |26 | 743 | 9 | 257 |30 | 857 | 5 | 143 | 31 | 886 | 4 | 114
Female 00 | 00 |17 | 100 | 1 | 59 |16 | 941 | 8 | 471 | 9 | 529 | 14 | 824 | 3 | 176 | 16 | 941 | 1 5.9
Mann-Whitne - -
value) y(p 1.23(0.21) 1.50(0.13) 1.91(0.05") 0.31(0.75) 0.63( 0.52 )
Place of residence
Rural 3 77 |36 | 923 | 8 | 205 | 31 | 795 | 27 | 69.2 | 12 | 30.8 | 34 | 87.2 5 | 128 | 35 | 89.7 | 4 | 10.3
Urban 00 | 00 |13 | 100 | 1 | 77 |12 | 923 | 7 | 538 | 6 | 462 | 10 | 76.9 3 | 231 | 12 | 923 | 1 7.7
x?ger;-wmtney( p- 1.02(0.30) 1.04(0.29) 1.0(031) 0.87(0.37) 0.26(0.78)
Child education
Don’t read and write 00 | 00 [ 4 [ 100 1 25 3 75 4 1100 oo [ 00 [ 4 [100 [00 [00 |4 [100 [ 00 [00
Primary school 2 59 | 32 | 94.1 6 176 | 28 | 824 |22 | 647 |12 | 353 |28 [ 824 | 6 | 176 | 31 | 912 3 8.8
Preparatory school 1 91 | 10 | 909 2 182 | 9 [ 818 | 7 [ 636 | 4 |34 | 9 [ 818 | 2 [182 | 9 | 818 2] 182
Secondary school 00 | 00 | 3 | 100 00|/ 00| 3 [ 100 | 1 [333 |2 [667 | 3 | 100 |00 | 00 | 3 | 100 | 00 |00
Kruskal Wallis 0.64(0.88) 0.78(0.85) 3.43(0.32) 1.44(0.69) 1.66(0.64)

Test(p-value)
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Discussion:
Xerostomia along with thirst are the most

frustrating and frequently noted manifestations in
children going through hemodialysis; it is a
subjective intense experience, responsible for
changes in the biopsychosocial functioning, in
sensations and event in the cognition of the
individual. In addition, a higher fluid intake as a
result of thirst and xerostomia can lead to
significant excessive interdialytic weigh gain. Non-
traditional therapy such as ice popsicles is more
secure than pharmacotherapy, it is relatively safe
and does not cause side effects and has become a
viable option to increases the flow of saliva and
reduce thirst and xerostomia in children undergoing
hemodialysis (Yemina et al., 2023). Therefore, the
aim of the current study was to evaluate the effect
of ice popsicles on thirst, xerostomia, and
interdialytic weight gain for children undergoing

hemodialysis.

In the present study, analysis of the data
related to demographic characteristics of children
demonstrated that, over two-thirds of children age
ranged from seven to ten years and the mean age
was 10.5%2.7 years.

From the researchers point of view this
might be related to the most common age for
chronic kidney disease among children is 5-12

years.

In the same context, Abdelsamie et al. (2022)
who studied comparing the impact of acupressure
and ice popsicles on thirst in children receiving
hemodialysis discovered that; about two third of

children their age ranged from seven to ten years
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and the mean of children’ age who receiving
hemodialysis was 10.05+1.76 years. Meanwhile the
result disagreed with Attia and Hassan (2017),
who studied the effect of cryotherapy on children
receiving hemodialysis in terms of pain
management, revealed that; the ages of the children
varied from 12 to 16 years, with a mean age of
11.72 £ 1.74 years.

Based on the gender of the children studied,
the results of the current research indicated that
more than two thirds of children were male. This
finding echoed the results of a study by El Said et
al. (2017), in their study which aimed to examine
the effect of cryotherapy on pain intensity at
puncture sites of arteriovenous fistula among
children undergoing hemodialysis showed that;
more than half of children were boys. However,
this finding is not consistent with Elhalafawy et al.
(2020) entitled cryotherapy versus aromatherapy
and their effect on pain of arteriovenous fistula
puncture for children undergoing hemodialysis,
who found that; 60% of the children in the
cryotherapy group and two-thirds in the
aromatherapy group were females, respectively.

It was discovered that more than half of
children were the second child in their families and
about one third of them had four or more sibling.
This result was similar to the study by Attia and
Hassan, (2017), who found that, less than half of
the children were either the first or second child in
their families, and they had three to four siblings.,
on the contrary Ebrahem et al. (2019) who
investigated the effect cryotherapy and balloon

inflation technique on pain of arteriovenous fistula
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cannulation among children undergoing
hemodialysis, showed that; less than half of
children were the oldest child. In relation to
children's education, less than two-thirds of
children were enrolled in primary school., while the
Minority didn’t read and write or in secondary

school.

From the researcher’s point of view, this may
be due to almost two thirds of the children in the

study were younger than seven to ten years old.

Yet these findings disagreed with the result of
the study carried out by Abdelsamie et al. (2022)
who found that; the majority of children were in

primary school.

In terms of residence, three-quarters of the
children were from rural areas. This finding aligns
with the research conducted by Elhalafawy et al.
(2020), which indicated that a majority of children
and over two-thirds were also from rural areas
across each group. Conversely, Ebrahem et al.
(2019) reported that more than half of the children

studied came from urban areas.

Regarding the medical data of children, it was
found that; approximately two-thirds of the
children suffered from chronic renal failure for four
years ago and the mean years was 4.07+ 2.28, more
than half of them began to initiate first
hemodialysis session for five years ago, less than
two third of those examined children attended three
sessions each week with the majority reporting that
the duration of their hemodialysis sessions was four
hours, resulting in a mean duration of 3.92+0.26.
These findings align with the study conducted by
Abdelsamie et al. (2022), which indicated that the
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children studied had been experiencing chronic
renal failure for four years, and the majority

received three sessions per week.

On the contrary, El Said et al. (2017)
discovered that nearly half of the children had been
on hemodialysis for one to less than three years.
Most of the children underwent three dialysis
sessions per week, with each session lasting three
hours, which was the case for more than half of
them. Similarly, Ebrahem et al. (2019) found that;
the disease duration and AV fistula were less than
five years, with a mean duration of 2.98 + 2.81
years in over two-thirds of the children.
Furthermore, the majority of the children had three
dialysis sessions per week, and 86.7% experienced
sessions that lasted three hours.

Thirst is a widespread and distressing

symptom that faces children undergoing
hemodialysis. It is caused by insufficient fluids or
an increase in the concentration of osmolites like
salt (Bossola et al., 2023). The findings of the
present study highlighted that the highest
percentage of children undergoing hemodialysis
experienced frequent thirst and none of them had
never feel thirst before ice popsicles intervention.
Also, the findings of the current study
demonstrated a significant reduction in thirst
intensity during the second, third, and fourth weeks
after the ice popsicle intervention. This reduction
can be explained by the impaired renal function
observed in children undergoing hemodialysis,
which results in increased sodium and water
retention. Additionally, the loss of tubular function
leads to greater urinary excretion, contributing to

dehydration; this dehydration raises cellular
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osmolarity, subsequently increasing thirst intensity
(Ostermann et al., 2023; Yemina et al., 2023).

This finding may be explained by the fact that
decrease thirst intensity by the pre-absorptive
satiety process that occurs through inhibition of the
vasopressin hormone secretion which maintains the
body water balance (Cuzzo et al., 2023). Also,
could be due to the ice application stimulates the
specific thermo- receptors in the mouth and
activates the thirst brain areas to increase its nerve
discharge which in turn relieves thirst (Seada et al.,
2020). The current study results may be due to the
study by Ananta, et al., (2023) who studied the
innovation intervention using ice cube on the level
of thirsting in patients with hypervolemia in
hemodialysis unit concluded that; The ice will melt
and hydrate the patient's mucosal membranes,
preventing dry mouth. When the melted ice is
swallowed, it will also moisten the esophagus and
notify the hypothalamus that the patient's fluid

needs are being satisfied, which will lessen thirst.

In congruence with the result of this study,

Abdelsamie et al. (2022) noted that; very small
proportion of children reported feeling thirsty often
in the second and third weeks after sucking the ice
popsicles. Additionally, Nakaya et al. (2021) in a
quasi-experimental, pre- and post-test study
conducted to analyze the effects of the ice popsicle
on osmolality, vasopressin, the degree of thirst, and
the discomfort associated with thirst concluded
that; there was a decrease in thirst intensity and
discomfort after consuming 20 ml ice popsicles.
Moreover, Nurhayati, et al. (2022). Who
investigated the effectiveness of chewing gum and

sucking ice cubes in reducing thirst in chronic
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kidney failure patients undergoing hemodialysis
concluded that; the ice cubes alleviate thirst
discomfort and enhance adherence in patients with
chronic kidney disease undergoing hemodialysis.

Concerning the thirst degree, the present study
revealed that the vast majority of children
experienced thirst before ice popsicles and then
decreased after ice popsicles intervention to more
than three quarter, more than half during the first
and second weeks, respectively, and the majority
experienced no thirst in the third and fourth weeks
after consuming ice popsicles, with a statistically
significant difference. These findings accepted the

first hypothesis.

The current study results were congruent with
Abdelsamie et al. (2022) who mentioned that;
there was a statistically significant difference in the
thirst degree after popsicles intervention. As well as
a study by Isrofah et al. (2019) about the sipping
ice and its effect on reduce thirst feeling in chronic
kidney disease patients who have hemodialysis
indicated that; thirst levels decreased after
participants received the intervention of sipping ice
cubes. As a result, the researchers concluded that
there were notable differences between participants'
thirst levels before and after the ice intervention.
The findings offer clinical and scientific backing,
demonstrating compelling evidence for an
inventive approach for managing thirst by utilizing
ice cubes, which proves highly effective in
alleviating thirst in hemodialysis patients. Also, the
study by (Gungor et al., 2024). Concluded that;
Spraying ice water can stimulate the throat of
patients to increase saliva production and decrease

the frequency of their thirst (Gungor et al., 2024).
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On the other hand, the result of Wasilah
(2022) was incongruent with the present study as
they carried out a study about the thirst
management among patients with hemodialysis by
sucking ice cubes and they concluded that; ice
chips decreased the amount of fluid consumed by
hemodialysis patients but had no effect on the
severity of their thirst.

Xerostomia is a frequent reported frustrated
symptom for children undergoing hemodialysis
(Egbring et al., 2023). The findings of the ongoing
study showed that; more than half children
indicated that they frequently experienced dry
mouth prior to the intervention. On the opposite
side after the ice popsicles intervention, more than
two fifth of children labeled their xerostomia level
as occasionally dry mouth after two weeks from
while more than two third of children at the third
week and the majority of them at the fourth week
had never dry mouth after ice popsicles with
statistically significant difference. This finding
came on line with Bruzda-Zwiech et al. (2018)
entitled the relationship between xerostomia, thirst,
sodium gradient, and inter-dialytic weight gain in
patients undergoing hemodialysis: a comparison
between diabetic and non-diabetic patient who
confirmed that; xerostomia is more severe in
hemodialysis patients when assessed using the
xerostomia inventory, this finding could be justified
by the fluid restricted diet followed by those
children. also, it could be related to the prescribed
medications especially antihypertensive drugs
which lead to hyposalivation and are considered

xerostomatizing.

The current study results were in the same line
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with the finding of the study by Abdelsamie et al.
(2022) who showed that; nearly two third of
children reported that they often had dry mouth
before intervention and the percentage of
xerostomia among  studied children  was
significantly reduced to zero at second, third and
fourth weeks after applying the intervention. Ice is
a more effective and preferred strategy than water
of normal body temperature, basically, it could
relieve the mouth dryness by producing greater
saliva to lubricate the mouth cavity (Lian et al.,

2024).

Regarding the xerostomia degree, the present
study indicated that; the majority of children had
xerostomia before the ice popsicles and then
reduced significantly after two weeks from sucking
ice popsicles and the majority of children had no
xerostomia at the third and the fourth week after the
ice popsicles intervention with statistically
significant difference. These findings accepted the

first hypothesis

Current study results were consistent with the
study by Dagar et al. (2021) about thirst
intervention bundle and its effectiveness on thirst
intensity, xerostomia and interdialytic weight gain
among patients with CKD undergoing hemodialysis
concluded that; there was a significant decrease in
mean Xerostomia Inventory Score of experimental
group both within the group over time (p<0.001)
and across the two groups with time (p<0.001)
at 0.05 level.

It is essential for the majority of children
undergoing hemodialysis to adhere to a fluid
restriction in order to avoid fluid overload and
IDWG (Petrosino & Dush, 2021). Thirst and
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xerostomia are interrelated symptoms; they are
powerful stimuli to increase water consumption,
which could result in an increase in IDWG as a
result of not adhering to fluid restriction protocols
(Hammond et al., 2023). The findings of the
present study indicated that over half of the
children exhibited low IDWG gain before ice
popsicles intervention. Such percentage increased
to more than two third in the first week but without
statistically significant difference and increased to
the majority during the second, third, and fourth
weeks of the study period following the
consumption of the ice popsicles with highly
statistically significant differences, this could be
justified that; using ice could decrease the thirst and
xerostomia and potentially increase their
compliance to fluid restricted diet, subsequently,
this will lead to decrease IDWG (Bossola et al.,
2018). These findings accepted the second
hypothesis.

The findings of the present study were
congruent with those conducted by Abdelsamie et
al. (2022), who revealed that; over fifty percent of
children experienced low IDWG prior to the
intervention  involving ice  popsicles, this
percentage increased to a majority of the children
during the third and fourth weeks of the study. The
results of Sacrias et al. (2016) aligned with those
of the current study, their research focused on the
impact of a nursing intervention involving ice
cubes on thirst and IDWG in patients with chronic
kidney disease undergoing hemodialysis and found
that; patients who consumed ice cubes experienced
a notable reduction in thirst distress, enhanced

adherence to a fluid-restricted diet, and
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consequently, a decrease in IDWG.

The findings of the present study clearly
indicated that; there was no correlation between the
demographic characteristics of children and their
levels of thirst and xerostomia, both prior to and
following the consumption of ice popsicles, with
the exception of gender. This observation may be
attributed to the differences in body composition
between males and females; typically, males
possess a higher proportion of muscle tissue,
whereas females generally have a greater fat
content. Consequently, females tend to have lower
body fluid levels than males, which may lead to a
reduced thirst threshold in females compared to
their male counterparts (Anderson & Garcia,
2017).

Conclusion

The results of the current study concluded
that; the intervention involving ice popsicles had a
beneficial impact on reduction of thirst and
xerostomia significantly decrease IDWG for
children undergoing hemodialysis as evidenced by
the majority and the most of children had no thirst
at the third and fourth week after sucking ice
popsicles compared to most of them had thirst
before the intervention with statistically significant
difference. On the others hand; a decrease in the
overall mean score of IDWG was noted after
sucking ice popsicles with statistically significant

differences.

Recommendations
Based on the findings of the study, the

following recommendations are proposed :
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1. Application of ice intervention ought to be
incorporated into the standard care practices for

managing  thirst and  xerostomia  for

hemodialysis children.

2. The findings of this research are anticipated to
inform nursing interventions aimed at managing
thirst and xerostomia, specifically by providing
education and recommending the use of ice

cubes for children receiving hemodialysis.

3. A comparable study may be conducted in
various children’ hemodialysis units and on a

larger sample size to strengthen the findings

References:

Abdelsamie, E., Mansy, G., Khamis, G., Fathy, H. M.,
& Gaber, W. M. (2022). Effect of Acupressure
versus ice popsicles on Thirst among Children
Undergoing Hemodialysis. Thesis Submitted for
Partial Fulfillment of doctorate Degree in
Pediatric  Nursing, Faculty of Nursing,
Alexandria University.

AnAnta R.P., Masnina.R., Hidayat F. R., Imamah. I.N.,
(2023). Analysis of the ice cube innovation
intervention on the level of thirsting in clients
with hypervolemia in hemodialysis unit rs Xx: a
case study. Journal of Nursing, 1(1), 1-5.

Anderson, L. J., Liu, H., & Garcia, J. M. (2017). Sex
differences in muscle wasting. Sex and gender
factors affecting metabolic homeostasis,
diabetes.

Armiyati, Y., Khoiriyah, K., & Mustofa, A. (2019).
Optimization of thirst management on ckd
patients undergoing hemodialysis by sipping ice
cube. Media Keperawatan Indonesia, 2(1), 38
https://doi.org/10.26714/mki.2.1.20

Arnold-Chamney, M., Podham, M., Anderson, J.
(2019); Chronic kidney disease, Chronic care
nursing: A framework for practice: Cambridge
University Press: 275-294

253

Attia, A. A. M., & Hassan, A. M. (2017). Effect of
cryotherapy on pain management at the
puncture site of arteriovenous fistula among
children undergoing hemodialysis. International
journal of nursing sciences, 4(1), 46-51.

Bossola, M., Calvani, R., Marzetti, E., Picca, A., &
Antocicco, E. (2020). Thirst in patients on
chronic hemodialysis: What do we know so
far?. International urology and nephrology, 52,
697-711.

Bossola, M., Hedayati, S. S., Brys, A. D., & Gregg, L.
P. (2023). Fatigue in patients receiving
maintenance hemodialysis: a review. American
Journal of Kidney Diseases, 82(4), 464-480.

Bossola, M., Pepe, G., & Vulpio, C. (2018). The
frustrating attempt to limit the interdialytic
weight gain in patients on chronic hemodialysis:
new insights into an old problem. Journal of
Renal Nutrition, 28(5), 293-301.

Bots, C. P, Brand, H. S., Veerman, E. C., Valentijn-
Benz, M., Van Amerongen, B. M., Valentijn, R.
M. . . . & Amerongen, A. V. (2004).
Interdialytic weight gain in patients on
hemodialysis is associated with dry mouth and
thirst. Kidney international, 66(4), 1662-1668.

Bruzda-Zwiech, A., Szczepanska, J., & Zwiech, R.
(2018). Xerostomia, thirst, sodium gradient and
inter-dialytic weight gain in hemodialysis
diabetic vs. non-diabetic patients. Medicina
oral, patologia oral y cirugia bucal, 23(4), e406.

Conchon, M. F., Fonseca, L. F.,, & Galvao, C. M.
(2021). Use of mentholated popsicle in the
management of the elderly patient's thirst in the
immediate postoperative period: a randomized
controlled trial. Journal of PeriAnesthesia
Nursing, 36(3), 262-267.

Cuzzo, B., Padala, S. A., & Lappin, S. L. (2023).
Physiology,  vasopressin.  In  StatPearls
[Internet]. StatPearls Publishing.

Dasuki, D., & Basok, B. (2019). Pengaruh menghisap
slimber ice terhadap intensitas rasa haus pasien
gagal ginjal kronik yang menjalani hemodialisa.



IEJNSR. Vol. 5 (2), 2024

Indonesian Journal for Health Sciences, 2(2),
77. https://doi.org/10.24269/ijhs.v2i2.1 492

Dehghanmehr, S., Sheikh, A., Siyasari, A,
Karimkoshteh, M. H., Sheikh, G., Salarzaei, M.,
& Nooraien, S. (2018). Investigating the impact
of sugar free gum on the thirst and dry mouth of
patients undergoing hemodialysis. Int J Pharm
Sci Res, 9(5), 2062-6.

Devarajan, P., Claes, D. J., Mitsnefes, M., & Goldstein,
S. L. (2020). Renal Failure. In M. K. Robert, W.
G. Joseph, J. B. Nathan, S. S. Samir, C. T.
Robert & M. W. Karen (Eds.), Nelson Textbook
of Pediatrics (21th ed p.p. 2774-2778).
Philadelphia: Elsevier.

Ebrahem, G. G. S., Ahmed, G. E. N., Hammad, A., &
Eid, R. (2019). Applying cryotherapy and
balloon inflation technique to reduce pain of
arteriovenous  fistula cannulation among
children undergoing hemodialysis. International
Journal of Nursing Didactics, 9(05), 29-35.

Egbring, L. C., Lang, T., Kreft, B., Weich, K. W., &
Gaengler, P. (2023). Xerostomia in Dialysis
Patients—Oral Care to Reduce Hyposalivation,
Dental Biofilms and Gingivitis in Patients with
Terminal Renal Insufficiency: A Randomized
Clinical Study. Kidney and Dialysis, 3(1), 111-
120.

Elhalafawy, S., Bahgat, R. S., Abd-Elhafez, M. A., &
Farag, N. H. (2020). Effect of cryotherapy
versus aromatherapy on pain of arteriovenous
fistula puncture for children undergoing
hemodialysis. IOSR Journal of Nursing and
Health Science, 9(1), 9-19.

El-Said, R., Ouda, W., Mahmoud, F., & El-Sadek, B.
(2017). Effect of cryotherapy on pain intensity
at puncture sites of arteriovenous fistula for
children undergoing hemodialysis therapy.
Unpublished Doctorate Thesis, Faculty of
Nursing, Benha University.

Grove, S., & Gray, J. (2018): Understanding Nursing
Research E-Book: Building an Evidence Based
Practice.7th.ed. Elsevier Health Sciences

254

Grossman, D. C., Bibbins-Domingo, K., Curry, S. J.,
Barry, M. J., Davidson, K. W., Doubeni, C. A,
. & US Preventive Services Task Force.
(2017). Screening for obesity in children and
adolescents: US Preventive Services Task Force
recommendation statement. Jama, 317(23),
2417-2426.

Gungor, S., Tosun, B., Candir, G., & Ozen, N. (2024).
Effects of cold spray on thirst, frequency of oral
care, and pain of general surgery intensive care
unit patients. Scientific Reports, 14(1), 9997.

Hammond, L., Chakraborty, A., Thorpe, C., O'Loughlin,
M., Allcroft, P., & Phelan, C. (2023). Relieving
perception of thirst and xerostomia in patients
with palliative and end-of-life care needs: a
rapid review. Journal of Pain and Symptom
Management, 66(1), e45-e68.

Hsu, L., Yang, J., Wen, X., liang, X., chieh, L., & chu,
Y. (2022) Human thirst behavior requires
transformation of sensory inputs by intrinsic
brain networks. BMC Biol 20, 255. Available at
https://doi.org/10.1186/512915- 022-01446-5

Isrofah, 1., Angkasa, M. P., & Ma’ruf, A. A. (2019).
Effect of sipping ice to reducethirsty feel in
chronic kidney disease patients who have
hemodialysis In Rsud Bendan Pekalongan City.
In International Nursing Conference on Chronic
Diseases Management (pp. 193-197).

Kamal, F., Sayed, F., & Mohammed Elmawafie, S.
(2024). Assessment of Anxiety and Stress
Levels in Children Undergoing Hemodialysis.
Egyptian Journal of Health Care, 15(1), 82-102.

Lian, R., Zhou, S., Guo, Y., Liang, H., Lin, J., Li,D., &
Yang, X. (2024). The effect of ice-cold water
spray following the model for symptom
management on postoperative thirst in patients
admitted to intensive care unit: a randomized
controlled study. Intensive and Critical Care
Nursing, 81, 103571.

Lépez-Pintor, R. M., Lépez-Pintor, L., Casafas, E., de
Arriba, L., & Hernandez, G. (2017). Risk
factors associated with  xerostomia in



IEJNSR. Vol. 5 (2), 2024

haemodialysis patients. Medicina oral, patologia
oral y cirugia bucal, 22(2), €185.

Mohamed, M. B., Abdullah, W. H., Ameen, O., &
Masry, S. E. (2023). Effect of Sugar Free Gum
Chewing on Thirst and Interdialytic Weight
Gain among Patients Undergoing Hemodialysis.
Menoufia Nursing Journal, 8(2), 309-326.

Nakaya, T. G., Conchon, M. F., Garcia, A. K. A,
Uchba, E. T., & Fonseca, L. F. (2021). Effects
of the ice popsicle on vasopressin, osmolality,
thirst intensity, and thirst discomfort. Revista
gaucha de enfermagem, 42, e20190449.

Naritata, S., Wilcox, M., & Rafiei, F. (2017). Quality of
life in hemodialysis children. Journal of the
American Society of Nephrology, 24(2), 293-
301

Niklander, S., Veas, L., Barrera, C., Fuentes, F.,
Chiappini, G., & Marshall, M. (2017). Risk
factors, hyposalivation and impact of
xerostomia on oral health-related quality of life.
Brazilian oral research, 31.

Ostermann, M., Basu, R. K., & Mehta, R. L. (2023).
Acute kidney injury. Intensive Care Medicine,
49(2), 219-222.

Ozen, N., Aylin, A., Mut, D., Sayilan, S., Avcioglu, Z.,
& Kulakac, N. (2021) The effect of chewing
gum on dry mouth, interdialytic weight gain,
and intradialytic symptoms: A prospective,
randomized controlled trial, Jan;25(1):94-103.
doi: 10.1111/hdi.12878.

Petrosino, B., & Dush, D. M. (2021). Nursing in hospice
and terminal care: Research and practice.
Routledge.

Puntillo, K., Arai, S. R., Cooper, B. A, Stotts, N. A,, &
Nelson, J. E. (2014). A randomized clinical trial
of an intervention to relieve thirst and dry
mouth in intensive care unit patients. Intensive
care medicine, 40, 1295-1302.

Sacrias, G. G., Rathinasamy, E. L., Elavally, S., &
Arjunan, P. (2016). Effect of nursing
interventions on thirst and interdialytic weight

255

gain of patients with chronic kidney disease
subjected to hemodialysis. Brunei Darussalam
Journal of Health, 6(1), 13-19.

Said, H., & Mohammed, H. (2013). Department of
MedicalSurgical Nursing, Faculty of Nursing,
Ain Shams University Life Science Journal;
10(2) http://www.lifesciencesite.com

Seada, A. I. A,, Younis, G. A. E., & Eid, S. (2020). The
effect of a frozen saline swab on thirst intensity
and dry mouth among critically ill post-
operative patients at Tanta university. Int Acad
J Health Med Nurs, 1(2), 189-201.

Shaban, S. (2021). After the president’s decision to
establish a thousand units, the treatment crisis
for children of "renal failure" finds a solution
and doctors: eliminate the waiting lists. Egypt:

El-Ahram Journal. Available
from:https://gate.ahram.org.eg/News/2102386.a
Spx

Thomson, W. M., Chalmers, J. M., Spencer, A. J., &
Williams, S. M. (1999). The Xerostomia
Inventory: a multi-item approach to measuring
dry mouth. Community dental health, 16(1), 12-
17.

Utami, M. P. S., & Widyarani, L. (2021). Optimizing of
Thristy Management on CKD Patients
Undergoing Hemodialysis by Sipping Ice Tube.
JKP (Jurnal Kesehatan Primer), 6(2), 32-43.

Wasilah, H. (2022). Thirst Management among Patients
with Hemodialysis by Sucking Ice Cubes: A
Literature Review. JIKO (Jurnal Illmiah
Keperawatan Orthopedi), 6(2), 62-66.

Ye, H., Ding, H., Gan, W., Wen, P., Zhou, Y., Cao, H.,
& He, W. (2020). Hemodialysis. Chronic
Kidney Disease: Diagnosis and Treatment, 209-
231.

Yemina, L., Pangaribuan, S. M., & Butar-butar, S.
(2023). Effect of Chewing Gum on Thirst in
Kidney Failure Patients. Jurnal Keperawatan
Komprehensif  (Comprehensive Nursing
Journal), 9(2).



