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ABSTRACT

INTRODUCTION: Thirst sensation in Congestive Heart Failure (CHF) patients is caused by diuretic administration
and fluid consumption limitation. Unhandled thirst sensation leads to a disobedient patient in fluid consumption
limitation that causes the patient condition to worsen. This research aimed to analyse the frozen
strawberries administration's effects on the thirst sensation in a patient with CHF. MATERIAL AND
METHOD: The method used was a quasi-experiment with a pre-test and post-test control group design. The
number of respondents was 34 patients divided into two groups: 17 respondents in the intervention group and 17
respondents in the control group. The sampling technique was stratified random sampling based on NYHA
classification in the respondents. Frozen strawberries were given to the intervention group, while ice cubes were
given to the control group. All the data were analyzed using a t-test. RESULT: The results showed that the mean
score of the thirst intensity of the intervention and control group was 4.44 and 2.35, respectively. The independent
t-test of the mean difference of thirst intensity pre and post-test between the intervention and control groups was
p=0.001. According to the paired t-test analysis, the thirst intensity score between pre-test and post-test was
p<0.001, from moderate to low thirst intensity. CONCLUSION: Frozen strawbetries were statistically effective in

reducing the thirst intensity in a patient with CHF.
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INTRODUCTION

Heart failure is a clinical syndrome that is often
associated with a decrease in activity tolerance and fluid
retention due to impaired heart function. Signs and
symptoms of fluid retention are usually seen first in the
patient's haemodynamic status compared with the
clinical symptoms that appear, such as respiratory
distress, pulmonary oedema, crackles, and swelling in the

legs. Although clinical symptoms are no longer visible,
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the patient's haemodynamics still show congestion,

leading to a poor prognosis.!—#

An increasing number of CHF sufferers in Indonesia
has made the health professional team collaborate to
improve CHF patients' care.2 The management of CHF
attempted by a team of health professionals in Indonesia
the of CHF,

resynchronization therapy, fluid restriction therapy,

includes  treating causes cardiac
diuretics, vasodilators, or ACE inhibitors, digoxin, and
home independent care management.> Management has
not shown optimal results as evidenced by CHF patients
who are still undergoing repeated hospitalization.® Data
showed that by 30 days, the readmission rate of heart

failure patients in hospitals in Asia was 3-15%.7
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Patients who do not adhere to the therapy program
have a 6.86 times greater risk of being hospitalised more
than once a year compared to those who comply.” One
of the causes of hospitalisation is hypervolaemia, caused
by patients’ non-compliance with fluid restriction
therapy.8 It is triggered by the thirst felt by patients.1.%:10
Undetectable hypervolaemia increases the workload of
the heart, thus falling into a condition of pumping
failure which ultimately results in death or urgent

cardiac transplantation.®

Thirst is one of the physiological effects that arise in
CHF patients. Thirst is a physiological process of the
body that responds to the lack of fluid in the body.?
Waldreus et al obtained data on CHF patients who felt a
permanent thirst of 18.6%.!1 Other data based on
studies by Albert et al, showed that 40 out of 50 CHF
patients also experienced thirst.! Similar to a study
conducted by Holst stated that thirst scores were higher
in patients with fluid restricdon 1500 ml/day compared
with patients without fluid restriction (51mm; 23mm).?
Thirst score is higher among patients with fluid
fluid
restriction, because patients cannot drink according to

desire.1.9:12

restriction therapy than patients without

Interventions to reduce thirst include giving cold drinks,
ice cubes, frozen fruit, peppermint, or low-sugar
consumption.110.13 Sacrias stated the intervention of
using ice cubes in reducing thirst that sucking ice cubes
was significantly decreasing thirst in patients undergoing
haemodialysis in a tertiary care teaching hospital, South
India. The results of research by Sacrias et al. showed
that the thirst (severe thirst) decrease by sucking ice
cubes (35%) more effectively than the control group
(5%).14 The use of ice cubes has proven to be more
effective in reducing thirst but has not been explained
for how long the thirst can be reduced. Another study
conducted by Salata et al. explained that the use of ice
cubes could reduce thirst, but within 30 minutes then
thirst is felt again.’> To overcome its problem, the
current study wants to combine cold temperature and

strawberties.

In a previous study, Weiland argues that there are
several ways to alleviate thirst, one of which is by using
frozen fruit. The fruits that can be used for this

procedure are grapes and strawberries. !
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The combination of cold temperatures and strawberries
that have a sour taste is expected to reduce thirst longer
compared to ice cubes. Frozen strawberty is one of the
interventions that can be used to reduce thirst. Cold
temperatures can stimulate oropharyngeal receptors,
which could reduce thirst sensations.!> Oropharyngeal
receptor stimulation also affects the suppression of the
secretion of vasopressin hormones, which play a role in
increased thirst.!6:17 Strawberry is a type of fruit that has a
refreshingly sour taste. The acid taste sensation is a
stimulant with the greatest influence in stimulating high
amounts of salivary secretion, which causes saliva to
become more watery.!® The type of strawberries used in
this study were Fragaria sp cv. Holibert. The average size
of it is around > 20 grams, with a vitamin C content of 2
mg / 100 grams of fruit, titrated acid content of 5 mg /
100 gram of fruit, 90% water content, and stored at 4
degrees Celsius with a long storage time of 11 days.?!
The purpose of this study was to determine the effects of
frozen strawberries on the thirst intensity in CHF

patients.

MATERIALS AND METHODS

This study was an experimental study with the method of
pre-test and post-test control group design.!” The study
sample was 34 CHF patients who experienced thirst in
Dr. Moewardi Hospital in Surakarta, Indonesia. The
sampling method was stratified random sampling based
on NYHA II, NYHA III, and NYHA 1V classification
to select the control and intervention groups. The
patients were randomised to the intervention and control
group using the lottery method. Inclusion criteria were
patients who were willing to receive the frozen
strawberry intervention, had stable haemodynamics,
CHF NYHA II-IV, CHF patients who experienced
thirst, daily fluid allowance between 500 - 1000 ml, and

aged 18 years or more.

The study was conducted after obtaining permission
from the Medical Research Ethics Committee from
Diponegoro University, Indonesia. Respondents were
given clear explanations of the study's purpose and filled
out informed consent before the study was conducted.

Confidentiality is maintained throughout the research.

The tesearch's preliminary data included respondents'

characteristics (age, gender, NYHA classification, diuretic
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dose, amount of fluid consumed, and amount of IV
fluid) and the intensity of thirst before intervention (pre-
test value). Respondents in the intervention group were
given frozen strawberries (20 grams) five times every
two hours a day from 09.00 - 17.00 for two days, while
the control group was assigned ice cubes (5 ml) with the
same dose. Post-test scores are taken at the end of the
intervention session. Intervention is carried out during
the day because the heat during the day will give more
thirst, and the average length of stay of CHF patients at
cardiac ward Moewardi Hospital is 4-5 days.

The use of frozen fruit is more recommended than
frozen fruit juice because the juice-making process will
damage the fruit's substances. Moreover, it will increase
glucose and water levels. Therefore, this study prepares
frozen fruit using whole fruit. The first step was to
choose fresh red strawberries of good quality. The fruits
were then washed and dried. Next, the fruits were cut by
adjusting the desired weight of 20 grams. They were
then put into a tray and froze to a temperature of 0

degrees Celsius.

Once the fruit has frozen, they were put in a small
plastic bag and placed back in the freezer. The
researcher is assisted by a nurse on duty to provide
frozen fruits according to schedule, and the nurse will
also measure the patient's thirst level on the monitoring

sheet provided.

Descriptive analysis such as frequency, petrcentage,
average, and standard deviation is used to examine
respondents' characteristics. An independent t-test was
used to compare the thirst intensity between the
intervention group and the control group; a paired t-test
was used to determine the effect of giving frozen

strawberries on CHF patients' thirst sensation.

RESULTS

The current results depict the demographic and clinical
data of respondents, differences in the intensity of thirst
on intervention and control group, and the effect of

iving frozen strawberries to CHF patients' thirst.
giving p

Study population
CHF patients based on sampling criteria

Excluded (n= 4)
declined to participate (n=3)

not meeting inclusion

Simple randomisation (n= 37)

I

Allocation to experimental

group (n=19)

l

Received frozen strawber-

Discontinued

Analysed (n=17)

Allocation to control
group (n=18)

Received ice cubes

Discontinued

Analysed (n=17)

Fig 1. Flow of sampling

IMJM Volume 20 No.2, Apr 2021

91



The characteristics of respondents based on age, gender,
NYHA classification, amount of fluid consumption, and
amount of intravenous fluid there were no significant
differences (p>0.05) between the two groups (Table I).

Table I. Distribution of CHF Patient Characteristics

No Variable Intervention Control Total p-
Groups Groups value*
N= % MN= % N= %
17) 17) 34)
1 Age (year) 0512
20-40 3 17.7 1 5.9 4 1175
41-60 1 64.9 11 64.9 22 6472
>60 3 17.7 5 29.5 8 2353
2 Gender 1.000
Male 10 58.8 11 64.7 21 61.77
Female 7 41.2 35.3 13 3823
3 NYHA 0536
Classification 5 29.4 5 29.4 10 2942
11 5 29.4 5 29.4 10 2942
111 7 41.2 7 41.2 14 4116
v
4 Liquid 0.546
consumed
(ml/24 12 70.6 7 41 19 555
hours) 5 29.4 10 59 15 44.5
500-750
751-1000
5 Diuretic 0413
dose 5 29.4 1 5.9 6 17.66
20 mg/24 6 35.3 12 70.6 18 5294
hours 6 35.3 4 23.5 10 294
20 mg/12
hours
20 mg/8
hours
6 Amount of 0.076
IV fluid
(ml/ hour) 9 53 6 35.3 15 442
20 8 47 9 53 17 4992
30 0 0 2 11.7 2 5.88
>3()

*) Chi-square

The thirst intensity for all respondents before the inter-
vention was categorised as moderate thirst (score 4-6).
The distribution of respondents' thirst intensity in each
NYHA classification differs from each level (Fig.2).
Between the thirst intensity and NYHA classification
scores have an un-directional relationship. The lower the
NYHA classification level, the thirst intensity score is
the the NYHA

classification level, the thirst intensity score will also

also small. In contrast, higher

increase.

6.24 g 15

[ I N R N

Thirstintensity score (VAS)

NYHA 1l

NYHA 1l NYHA IV

NYHA classification

M Intervention M Control

Figure 2 Distribution of thirst Intensity in CHF Patients
(before intervention
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Based on the level of thirst, both in the intervention and
control groups, most patients were at moderate thirst.
However, after being given the intervention, thirst
intensity in the intervention group was low (65%) and
not thirsty (35%). while thirst in the control group
changed to low (76%) and moderate (24%) (Table II).

Table II. The Level of Thirst Intensity in Intervention and Control
Group

Pre-test Post-test

Thir: S‘t Frequency  Percentage Frequency Percentage
Intensity 0=17) () (n=17) (%)
Intervention group
No - - 6 35
Low 4 23.5 11 65
Moderate 9 53 - -
High 4 23.5 - -
Control group
Low 2 12 13 76
Moderate 13 76 4 24
High 2 12 - -

The thirst intensity score between pre and post
procedures in the intervention and control group was
significantly different (Table III). The data analysis
obtained a p-value was 0.001. It significantly decreased
the average score of thirst before and after being given
frozen strawberries. Although the control group that
assigned ice cubes also showed significant results. The
delta mean of thirst intensity in the intervention group

was higher than the control group.

Table III. Effect of Frozen Strawberries on Intensity of Thirst in
CHF Patients

Variable Therapy Mean SD SE p-
value*
Intervention  Pre 4.56 +1.384 2127 0.001
Post 0.12 +0.919
Control Pre 4.20 1 1.138 20.43  0.001
Post 1.85 +0.842

The data analysis obtained t-count and p-value of
(t=5.47; p=0.001), there was a difference in thirst
between the intervention and control groups. The
results showed that frozen strawberry consumption
significantly reduced thirst for CHF patients (Table 1V).

Table IV. Analysis of Differences in Thirst Intensity between
Intervention and Control Groups in CHF Patients

Variable N Mean SD T p-value*
Intervention 17 4.44 + 0.666 547  0.001
Control 17 2.35 +0.474

*Independent sample t-Test
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DISCUSSION

The majority of participants in this study were in the
adult age range (64.9%). This result was in line with the
study by Riegel et al. (2019), which stated that the
average age of heart failure patients was 59 years old.?3
Previous literature studies conveyed different results; the
mean age of respondents was over 60 years.?* The life
expectancy of CHF patients in developed countries is
higher than in developing countries such as Indonesia.
More than 50% of CHF patients were male (58.8%). A
study from Polanska et al. (2020) also had similar results;
most CHF patients encountered in their study were
male. The various CHF patients' condition in the current
study was in the NYHA II-IV, consistent with previous
studies.?324 The state of CHF patients in NYHA II-1V is
more often found in patients who are hospitalised.
Since, in this condition, the patient shows symptoms, so

health care must be done.

All participants in this study received diuretic therapy
with various doses. Diuretic therapy is recommended for
heart failure patients, especially those with signs and
symptoms of fluid retention. Diuretic therapy has also
been shown to improve conditions and activity
tolerance.?> Study Polanska et al. (2020) also found that
80.8% of CHF patients received diuretic therapy.2+ In
addition to diuretic therapy, fluid restriction is also
applied to CHF patients based on recommendations by
considering body weight, namely 30ml /kg per day.2
Nevertheless, in the current study, participants were

advised to restrict fluid to 1500-2000 ml/day.

A picture of thirst for all respondents on the first and
second days is categorized as moderate thirst (4-7). The
distribution of respondents' thirst intensity on each
NYHA classification differs from each level. Therefore,
it can be seen that disease conditions also influence the

intensity of thirst.

The current study result was in line with Albert's study
finding that all CHF patients also experience thirst. The
average intensity of thirst for patients around 4-6
categorised as moderate thirst from NYHA II, III, and
IV classifications is not much different in the present
study. Most of the NYHA classification of respondents
in this study was NYHA IIL." A study from Aliti et al.
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stated that CHF patients experience thirst with an
average thirst intensity score of 5.10 medium thirst
Aliti

study is greater than the current research because the

categories. The score of thirst intensity in the

NYHA classification of respondents in this study are
NYHA III and NYHA IV.11

The thirst intensity in the intervention group seems to
have decreased. In the group, given ice cubes, the thirst
intensity also reduced on the first, second, and two
days. The two groups' analysis results experienced a
significant decrease, but in the frozen strawberry group,
the difference in the decline was more significant than

the ice cubes group.

The result is in line with the theory that CHF patients'
thirst arises due to several conditions, including the
worsening condition of heart failure, loss of body fluids
and  fluid
therapy.10.11.20 The study of Waldreus found that thirst

caused by diuretic use, restriction
intensity of CHF patients tends to persist in patients'
deteriorating conditions, which were followed up in the

third, sixth, and ninth weeks.!!

Thirst is a physiological process that responds to a lack
of fluid in the body. One condition that affected the
thirst in CHF patients is caused by changes in plasma
volume. A decrease in plasma volume will increase the
level of angiotensin II. Thirst receptors will stimulate

the center of thirst for the brain. Sympathetic and

neurohormonal adaptation to CHF affects the
regulation of the fluid.”
The results showed that there were significant

differences in the thirst intensity of CHF patients
between groups. Based on these results, the percentage
decrease in thirst intensity in the group that given
frozen strawberries is more significant than the group
given ice cubes. The power of thirst of respondents in
the group given frozen strawberries decreased by 34%,

while in the control group decreased by 23%.

These results differ from the intervention of Sacrias in a
study entitled "Effect of Nursing Interventions on
Thirst and Interdialytic Weight Gain of Patients with
Chronic Kidney Disease Subjected to Hemodialysis". In

this study, Sacrias used a maximum dose of 10 times
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the intervention. However, by looking at current
research giving five times the amount of frozen

strawberry can reduce thirst in CHF patients.14

The mechanism of decreased thirst by using frozen
strawberry is through the stimulation of oropharyngeal
receptors and salivaty secretions. The cold sensation of
frozen strawberry will stimulate oropharyngeal
receptors that suppress AVP secretion so that the AVP
level will decrease and thirst will decrease 1517
Oropharyngeal sensors are visceral sensor afferent
fibers found in the trigeminal and glossopharyngeal
nerves; they are sensitive to cold temperature stimuli.
Cell bodies of afferent fibers in the trigeminal nucleus
lie in the spinal trigeminal nucleus, whereas afferent
fibers from the terminal glossopharyngeal nerve are
located in the solatorius nucleus in the medulla. The
study about retrograde axonal flow shows that afferent
fibers spread from the solarium and terminal nuclei to
the supra-optic nucleus and sub-fornical organs, which
are known as areas that contribute to the control of
thirst and AVP secretion.?2 Therefore, in the presence
of cold stimulation, the oropharyngeal receptor will
suppress AVP secretion, and the thirst will be
controlled. In addition to the cold sensation, decreasing
thirst with frozen strawberry is also through stimulation
of salivary secretions due to strawberty's sour taste.
Salivary secretion can increase in two ways, namely by

stimulation or without stimulation.

Salivary secretion by stimulation occurs when pressure
chemoreceptors in the oral cavity respond to food.
These receptors start impulses on afferent nerve fibers
that carry information to the center of saliva in the
medulla of the brain stem, then at the center of saliva
sending, impulses through the extrinsic nerve autonomy
to the salivary gland aims to increase salivary secretion.
The salivary secretion will increase with stimulation
reaching around 1.5-2.5 ml/min and will increase 10-
fold, even more, when the salivary glands are stimulated
through mastication or the presence of acidic foods

such as strawberries.!8

Unstimulated salivary secretion is the production of
saliva which, occurs in the absence of stimulation in the
oral cavity. Salivary secretion occurs when a person

only thinks, sees, smells, or hears good or sour types of

IMJM Volume 20 No.2, Apr 2021

food.2? Strawberry is one type of fruit that has a
The acidic

strawberry will stimulate high amounts of salivary

refreshingly sour taste. sensation of

secretions that cause saliva to become thick, and just
has

Therefore, strawberries can increase salivary secretion

thinking about salivary secretions increased.
either through stimulation (chewing or feeling) and
without stimulation (think about it). Increasing the
amount of saliva in the oral cavity will overcome dry
mouth symptoms which, is one of the factors causing
thirst. The mouth and throat will become moist due to

increased salivary flow so that thirst can be reduced.

A short interview that the researcher did during data
collection found that the respondents’ continuous thirst
made respondents unable to control drinking, thus
the fluid

Respondents stated that giving frozen strawberties

ignoring recommended restriction.
made the desire to drink more controlled than before
because the mouth feels fresher and the throat does not
dry. Respondents also did not state any complaints or

side effects from the frozen strawberries.

The effect size of frozen strawberry based on the
formula from Cohen’s D for two days is 3.6 (very
Effect

"Effectiveness of Low Sugar Chewing Gum and

strong). size from previous studies on

Chilling Ice Cubes on Decreasing Thirst in Patients
Kidney

Hemodialysis" obtained a value of 2.5 (very strong).

with  Chronic Disease ~ Undergoing
The effect size of the two interventions is different,
where frozen strawberry has greater strength than ice
cubes, due to the combination of cold sensation and
sour taste of the strawberry. Both of these will together
stimulate oropharyngeal receptors and salivary secretion
in reducing thirst. Whereas ice cubes only use a cold
sensation to reduce thirst. Based on the explanation
above, frozen strawberries can be used to reduce thirst
in CHF patients. The thirst that is adequately handled
aims so that patients can adhere to fluid restriction
therapy so that an imbalance in fluid volume or

hypervolaemia in CHF patients does not occur.

However, these study results were limited by the
number of sample sizes and the random allocation of
the respondents, which may enhance selection bias.
future research is

Because of these limitations,

94



recommended to include several study locations, larger
sample sizes, and research designs that will consider the

real randomisation and blinding process.

CONCLUSION

Thirst is a real physiological impact on CHF patients.
The intensity of thirst increases with worsening
of the

intervention in the form of frozen strawberries proved

condition disease. Independent nursing
effective in reducing the intensity of thirst for CHF
patients receiving fluid restriction therapy. Thus, giving
frozen strawberries can be used as an intervention to

reduce thirst in CHF patients.
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