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 Objective(s): To determine the effects of warm water foot immersion 

therapy on physiological parameters of children with fever. 

Methods: A quasi-experimental study carried out at the emergency 

department of Karbala Teaching Hospital for Children, Karbala, Iraq, 

from 25th May 2025 to 30th September 2025. A non-probability 

purposive sample composed of 120 children, their age ranged from 2-7 

years allocated into two groups: the intervention group (n=60), who 

received warm water foot immersion therapy for 15 minutes along with 

routine care and the control group (n=60), who received routine care only. 

A structured questionnaire format was used to collect data to assess the 

physiological parameters before and after the intervention. Data was 

analyzed using SPSS version 26 by descriptive statistics and Mann-

Whitney u test were used in the comparison of groups. 

Results: At pre-test, there were no significant differences between the 

intervention and control groups regarding physiological parameters  (body 

temperature, heart rate, respiratory rate, and oxygen saturation) ensuring 

group homogeneity. Post-intervention comparison showed a significant 

reduction in body temperature (p=0.001) and significant improvement in 

heart rate, respiratory rate, and oxygen saturation level (p=0.001) in the 

intervention group compared to  the control group. Progressive 

improvements in all selected physiological parameters were observed 

across the one hours of evaluation. 

Conclusion: Warm water foot immersion therapy demonstrated 

significant beneficial effect on the body temperature, heart rate, 

respiratory rate, and oxygen saturation in febrile children.  

Recommendations: Healthcare providers, particularly nurses should 

receive training on how to effectively use non- pharmacological methods 

like WWFI to regulate physiological parameters of febrile children  
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تأثير العلاج بغمر القدمين بالماء الدافئ على تنظيم المؤشرات الفسيولوجية للأطفال المصابين  

 بالحمى: تدخل تمريضي قائم على الأدلة 
 

 المستخلص
العلاج  تحديد  إلى  الدراسة   هذه   تهدف  الأهداف: المصابين   على   الدافئ  بالماء  القدم  بغمر  تأثير  للأطفال  الفسيولوجية  المؤشرات 

 .التجربة انتهاء بعد الفسيولوجية المؤشرات مع والسريرية البيانات الديموغرافية بين والاختلافات العلاقة ولتحديد بالحمى

  من  العراق خلال الفترة كربلاء، للأطفال، التعليمي كربلاء بمستشفى الطوارئ قسم في تجريبية شبه دراسة أجُريتمنهجية البحث: 

اختيار .٢٠٢٥أيلول    ٣٠إلى    ٢٠٢٥آيار  ٢٥ من    تم  مكونة  احتمالية  غير  هادفة   ( ٧ـ٢)بين    أعمارهم  تتراوح  طفلاا   ١٢٠عينة 

ِّموا وقسُ  ا   تلقت  التي  ،(٦٠  =عدد)  التجريبية  المجموعة:  مجموعتين   إلى  سنوات،  دقيقة   1٥  لمدة  الدافئ  بالماء  القدمين  بغمر  علاجا

تم استخدام استبانة مبنية لجمع  .الرعاية الروتينية فقط تلقت التي ،( ٦٠=عدد) الضابطة والمجموعة  بالإضافة إلى الرعاية الروتينية،

متابعة   بورقة  الثاني  الجزء  ويتعلق  للطفل،  والسريرية  الديموغرافية  بالبيانات  الأول  الجزء  يتعلق  جزئيين،  من  مكونة   البيانات 

الفيسيولوجية المؤشرات  لتقييم  استخدمت  التي  الفسيولوجية  جُمعت  وبعد  قبل  المؤشرات   الملاحظة   خلال  من  البيانات  التدخل، 

 مقارنة   في  ويتني  مان  واختبار  الوصفية  الإحصاءات  استخدام  تم  , حيث٢٦  الإصدار  SPSS  باستخدام  وتم تحليل البيانات  المباشرة،

 المجموعات.

ل لــم القبلــي، القيــا  فــيالنتااائ :   بالمؤشــرات يتعلــق فيمــا والضــابطة التــدخل مجمــوعتي بــين إحصــائية دلالــة ذات فــروق تسُــج 

 تجــان  علــى يــدل ممــا ،(الأكســجين وتشــبع  التــنف ،  ومعــدل  القلب،  ضربات  )درجة حرارة الجسم، معدل  التدخل  قبل  الفسيولوجية

ا أظهرت فقد البعدي، القيا   في  أما.  المجموعتين ا وتحســناا( p=0.001) الجســم حرارة درجة في ملحوظاا المقارنة انخفاضا  ملحوظــا

 مقارنــةا  للتــدخل خضــعت التــي المجموعــة فــي( p=0.001) الأكســجين تشــبع  ومســتو   التــنف   ومعــدل  القلــب  ضــربات  معــدل  في

 . ساعة من التقييم خلال  المختارة الفسيولوجية المؤشرات جميع في تدريجي تحسن ولوحظ. الضابطة بالمجموعة

ا  الدافئ  بالماء  القدمين  بغمر  العلاج  أظهرالاستنتاج:   ا علــى  مفيداا  تأثيرا  ومعــدل القلــب ضــربات ومعــدل الجســم حــرارة درجــة كبيــرا

  .بالحمى المصابين الأطفال لد  الأكسجين  تشبع  ومستو   التنف 

 فعــال الطــرق غيــر الدوائيــة بشــكل اســتخدام كيفية حول تدريب تلقي الممرضين وخاصة  الصحية،  الرعاية  مقدمي  على  التوصيات:

 أوصــى ذلــ  إلــى بالإضــافة. العلاج بغمر القدمين بالماء الــدافئ لتنظــيم المؤشــرات الفيســيولوجية للأطفــال المصــابين بــالحمى  مثل

  .المنزل في تطبيقه ويمكن وسهل آمن التدخل هذا بأن  الآباء  بتثقيف الباحثون

 قــائم تمريضــي تــداخل ،بالحمى المصابون الأطفال الفسيولوجية، لمؤشراتا بغمر القدمين بالماء الدافئ، جالعلا المفتاحية:الكلمات 

 الأدلة. على

 

Introduction 

 Fever is defined as the condition at which the 

body’s temperature is raised above normal 

temperature due to fluctuations in the 

temperature regulator in the hypothalamus. 

The condition is the natural body’s response 

to various stimuli, including infections or 

other stresses (1, 2).  

          Often the individual feels warm once 

the temperature goes up and the cellular 

metabolism, oxygen consumption, heart rate 

(HR), and respiratory rate (RR) increases to 

meet the metabolic needs of the body (3). 

Additionally, when body temperature (Temp) 

increases, HR should increase by roughly 10 

beats per minute (bpm) for every degree 

Celsius (°C). For instance, an observational 

study of 60,000 children assessed in the 

emergency department (ED) revealed that a 

10 bpm increase in HR was linked to a 1 °C 

rise in body temperature (4). The same study 

also discovered a modest positive correlation 

between Temp and RR, with an increase in 

body temperature of 1 °C being associated 

with an increase in RR of roughly 1.3 breath 

per minute (bpm) (٥, 4).   

          Childhood fever remains a very 

significant health issue among parents. A 

wide range of childhood illnesses is 

accompanied by fever, leading to varied 

attempts at treatment by parents at home 

before reaching to hospitals  (٦). Nearly 65% of 

pediatric ambulatory visits are thought to be 

cause by fever making feverish illness 

extremely frequent among especially young 

children as 20% and 40% of parents report 

that their children have a fever every year. 
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Consequently, childhood fever is the second 

most common cause of hospital admission for 

children (٧, 8). In contrast, parents typically 

viewed fever as a disease rather than a sign of 

illness. As a result, they may feel anxious and 

make a lot of phone calls and visits to the 

outpatient clinic, that may lead to perform 

unnecessary diagnostic tests and administer 

unnecessary medication to their children 

merely to reduce their own anxiety (9).  

          There are various interventions have 

emerged to treat fever. This can be possible 

either by pharmacological methods or 

physical methods (nursing intervention). 

Pharmacological based methods involving the 

administration of antipyretic therapy such as  

acetaminophen (paracetamol), is the first 

option to subside the fever in human, act by 

inhibiting prostaglandin synthesis which 

eventually improve the peripheral 

vasodilation with attendant heat loss as well 

as resetting the hypothalamus 

(thermoregulatory center) to normal (1٠, 11). 

Numerous studies have shown that a 

significant number of parents, guardians, or 

caregivers administer antipyretics to children 

even when the fever is mild or absent, often 

using incorrect dosages or not allowing 

adequate time between doses (1٢).  

          Along with pharmacological 

approaches, there are different physical 

measures suggested to manage fever in 

pediatric population and widely used among 

parents and health care professionals that 

including warm compresses, tepid sponging, 

external cooling and warm water foot 

immersion therapy (13).  Warm water foot 

immersion (WWFI) therapy is  a local 

immersion bath that covers the feet and ankles 

with water in temperature range from 90° -

110°F. WWFI therapy improves blood 

circulation and dilates blood vessels, which 

helps the body eliminate toxins by provide 

brain cells with oxygen and releasing heat 

through perspiration (14).  

 When WWFI therapy is applied for 15 

to 20 minutes, the blood vessels in the foot 

start to expand and receive enhanced points 

by heat transfer from a higher heat area to a 

lower heat area. The improved blood 

circulation resets the hypothalamic set. 

Applying warm water to the foot allows the 

congested blood to flow towards distant parts 

of the body and is brought to the dilated 

vessels of the foot and leg (1٥).  

          pediatric nurse plays a pivotal role in 

implementing complementary therapies and 

educating families about safe, effective 

interventions (1٦). Nonetheless, nurses are 

considered as a vital member of the 

multidisciplinary team who have the 

responsibility support those who require 

medical attention. The needs for nurses with 

specialized skills to effectively satisfy the 

community’s health needs has increased due 

to changes in the disease structure, birthrate, 

and mortality rate (1٧). An important nursing 

action in fever management are temperature 

measurement,  documentation,  and 

administration of antipyretic medications 

which also considered as an integral aspect of 

the pediatric nurses role in the heath setting 
(18). 

The ongoing advancement that occurs in 

various fields around the world, especially in 

healthcare sector required from healthcare 

providers to have a wide range of knowledge, 

skills, and critical thinking in order to 

preserve people's health throughout their lives 
(19, ٢٠).  Healthcare providers are recommended 

to use alternative therapy which are 

considered as safe, side -effect- free, cost 

effective, not dependent on medication and 

easy to administered (٢1). Therefore, 

establishing a robust evidence base for WWFI 

therapy efficacy in regulating febrile 

children’s physiological parameters is 

essential for informing clinical practice and 

improving child outcomes. 
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Research Question:  Is the WWFI therapy 

regulate the physiological parameters of 

febrile children? 

Methods 

Study Design and Setting 

         A quasi-experimental study was 

conducted at emergency department (ED) of 

Karbala Teaching Hospital for Children 

which is the only governmental pediatric 

hospital in Karbala Governorate. The study 

extended from May 25th, 2025 to September 

30th, 2025. 

Study Sample and Sampling 

          A non-probability purposive sample 

consist of 120 children presented with fever 

admitted to the ED, they allocated into two 

groups (60) in each group. Children whose 

axillary body temperature more than 37.5c0 

aged between 2-7 years old, Take intravenous 

antipyretics (paracetamol), and cooperative 

child and/or his/her family. Children have 

abnormal skin conditions like burns, ulcer, 

lesion, open wounds, abscess or boils on their 

feet, have mental disorder, have anaphylaxis 

reaction, As well as,  child how fear or cry 

continuously during follow up for 

physiological parameters by the researcher. 

Sample Size 

         The minimum sample size for this study 

was 120 participants according to the 

calculation of the minimal sample size based 

on a confidence level of 95% and margin of 

error of 0.05 (٢٢). They were assigned to either 

the intervention group (n=60) or control 

group (n=60) to verify the physiological 

differences between groups which are 

clinically meaningful as shown in (Figure. 1). 

Study Instruments 

          The researchers used the relevant 

literature to develop a structured 

questionnaire format that derived from the 

previous studies that apply foot bath therapy 

to regulate physiological parameters (23,24). 

The final copy of the study instrument was 

designed in the English language and consists 

of the following two parts: socio-demographic 

and clinical data part including the essential 

descriptive data of the participants in the 

study. These data included (sex, age, type and 

duration of fever, associated symptoms with 

fever, and previous hospitalization). The 

physiological parameters follow up sheet was 

used before and after application of WWFI 

therapy to measure the child’s body Temp, 

HR, RR, and SpO2. 

Data Collection and Intervention 

 The researcher collects the data by 

direct observation and with assistance of the 

co-observer. The parameters were measured 

by the same tool at the same time on the same 

participant. The consented to participate in the 

study was obtained after being thoroughly 

examined and diagnosis to have fever by the 

health care provider (nurse) and insurance by 

the researcher.  

          During a pre-test period, baseline data 

were collected from participants by using a 

questionnaire of demographic characteristic 

and clinical data, and the physiological 

parameters sheet to measure physiological 

parameters to record as (pretest) for both 

groups.  

          Subjects in the interventional group 

(n=60) received WWFI therapy for 1٥ 

minutes along with routine care by placed in a 

sitting position either by themselves or with 

assistant from parents and his/her feet 

involving ankles was submerged in the foot 

bath. The child was fully covered with a 

blanket or sheet, with the exception of their 

head and neck, and the water temperature was 

adjusted with a bath thermometer to 38-40 c0. 

Axillary body temp, HR, SPO2, and RR was 

measured after applying the intervention at 

15,30, 45, and 60min by mercury 

thermometer, pulse oximeter, and RR 

measured by inspection to the chest 

movement for one full min to recorded as 

(post-test).  

          In contrast, subjects in the control 

group (n=60) received routine care only to 

reduce temperature in the hospital like 
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antipyretic drugs. The researcher did not 

provide any intervention to the subjects; 

instead, they received pre-test and post- test 

assessments for body temp, HR, SPO2, and 

RR every 15min by using the same tools used 

for interventional group.  

Ethical Considerations 

          The study protocol received approval 

from the Committee of Scientific Research 

Ethics at the College of Nursing, University 

of Baghdad, Iraq. Additional authorization 

was obtained from the Karbala Teaching 

Hospital for Children and all participants' 

parents provided written informed consent 

following a thorough explanation of the 

study's objectives, methods, potential risks, 

and benefits.  

Statistical Data Analysis 

          Data analysis is a crucial step in nursing 

research, when a variety of statistical methods 

are used to describe and evaluate the collected 

information. The Statistical Package for 

Social Sciences (SPSS) version 26 was 

utilized to analyzed data. Descriptive statistics 

including number, percentages, means, and 

standard deviations were calculated for 

demographic variables. The homogeneity of 

variation for demographic traits across groups 

was evaluated using Levene's test, given the 

non-normal distribution of physiological 

parameters, the non-parametric Mann-

Whitney U test was employed to compare 

differences between intervention and control 

groups at pre-test and post-test measurements.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

                                                                        

 

                                                                          

   Figure 1. Flowchart of sample distribution   

Assessed for eligibility (n=218) 

Non-randomized (n=151) 

Intervention group 

(n=80) 

Excluded (n=67) 

1. pilot study (n=10)  

2. Not meeting inclusion criteria 

(n=38) 

3. Other reasons (n=19) (referred to 

another unit, doing laboratory test, 

use cold compresses). 

 

Control group (n=71) 

Analyzed (n=60) 

Dropout (n=11) due 

to: 1. Leaves the 

hospital on family 

responsibility (n=6). 

2. Give Ibuprofen 

along with paracetamol 

(n=5). 

 

Analyzed (n=60) 

Dropout (n=20) due 

to: 1. Leaves the 

hospital before 

complete the 

intervention (n=9). 

2. received warm 

compresses (n=5). 

3. Take bath (n=6). 

 

  

Allocation 
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Results  

Table 1. Socio-demographic and clinical data of Participants (No.= 100) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

F= Frequency, %= Percentage, M= Mean, SD= Standard deviation 

 

          Table 1 indicates that most of participants in control and WWFI therapy groups were within 

the age group (≥ 6) years old and accounted 43.3%, 50%respectively. Males represent a clear 

majority in each group and accounted 61.7%, 58.3% respectively. Regarding the types of fever, the 

intermittent is more commonly observed than continuous fever in the experimental and control 

groups and accounted 65% & 58.3%, for control and  WWFI therapy groups respectively. In 

concern to the duration of fever 43.3% of participants in the control group & 38.3% in the WWFI 

therapy group, group have fever for 1-2 days. The associated symptoms report that feeling 

uncomfortable or tired is the most reported symptom across each group and accounted 40% & 40% 

respectively. Vomiting and convulsions are less common, and combinations even rarer. This table 

also exposed that there’s a notable disparity: 80% of children in the control group had prior hospital 

admissions, compared to 65% in the WWFI therapy group. 

Table 2. Significant differences in physiological parameters across time points in control group  

Parameters Times Points 

Descriptive Statistics Friedman Test 

M SD Min Max 
Mean 

Rank 
χ² df 

p-

value 

Effect 

size* 

Temp  

Pre-intervention 38.912 .5256 37.9 40.2 3.12 

6.842 4 .145 .03 

Post (15 min) 38.825 .5395 37.6 40.0 3.08 

Post (30 min) 38.543 .5027 37.4 39.7 2.95 

Post (45 min) 38.362 .5178 37.4 39.5 2.90 

Post (60 min) 38.167 .5007 37.2 39.5 2.95 

  Pre- intervention 131.20 17.778 80 167 3.15 5.732 4 .220 .02 

List Characteristics in each group 
Control group WWFI group 

F. % F. % 

1 Age (year) 

2 – less than 4  7 11.7 14 23.3 

4 – less than 6  26 43.3 16 26.7 

≥ 6 27 45 30 50 

M±SD 4.5 ± 1.5 4.6 ± 1.7 

2 Sex  
Male  37 61.7 35 58.3 

Female  23 38.3 25 41.7 

3 Type of fever 
Intermittent 39 65 35 58.3 

Continuous 21 35 25 41.7 

4 Fever duration  

Last night 13 21.7 17 28.3 

1 – 2 days 26 43.3 23 38.3 

3 – 4 days 14 23.3 13 21.7 

5 days or more 7 11.7 7 11.7 

5 

Associated 

symptoms with 

fever 

Vomiting 14 23.3 17 28.3 

Convulsion 15 25 13 21.7 

Uncomfortable/ tired 24 40 24 40 

Combination 7 11.7 6 10 

6 
Previous 

hospitalization 

yes 48 80 39 65 

No 12 20 21 35 
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HR  Post (15 min) 127.65 18.311 77 166 3.05 

Post (30 min) 126.67 15.667 84 163 3.00 

Post (45 min) 124.28 15.214 85 154 2.95 

Post (60 min) 120.57 15.383 79 147 2.85 

RR  

Pre- intervention 35.52 5.147 24 52 3.20 

4.826 4 .305 .02 
Post (15 min) 34.13 5.488 24 52 3.10 

Post (30 min) 31.95 5.528 24 51 3.05 

Post (45 min) 30.40 5.811 22 51 2.95 

Post (60 min) 28.48 5.721 21 46 2.70 

SPO2  

Pre- intervention 94.75 1.385 91 98 3.05 

6.132 4 .189 .03 
Post (15 min) 95.53 1.255 92 99 3.00 

Post (30 min) 95.80 1.190 91 99 2.95 

Post (45 min) 96.03 1.089 93 99 3.05 

Post (60 min) 96.12 1.027 93 99 2.95 

M= Mean of total score, SD= Standard deviation, Min= Minimum, Max= maximum, χ²= Chi-square, df= Degree of 

Freedom, P= probability, * Kendall’s W 

Table 2 Focusing on the significant changes in physiological parameters across the repeated 

time points within control group; body temperature shows only a modest decline over time, starting 

at a mean of 38.91 ± 0.53 °C and gently decreasing to 38.17 ± 0.50 °C by 60 minutes. The Friedman 

test revealed no statistically significant change in temperature across time points (χ² = 6.84, df = 4, 

p = .145), accompanied by a very small effect size of .03, mean HR decreased gradually from 

131.2 ± 17.8 bpm at baseline to 120.6 ± 15.4 bpm at 60 minutes. However, the Friedman test 

indicated this change was not statistically significant (χ² = 5.73, df = 4, p = .220), accompanied by a 

very small effect size (W = .02), RR  exhibited a gradual decline from a mean of 35.52 ± 5.15 

breaths/min at baseline to 28.48 ± 5.72 breaths/min after 60 minutes. However, the Friedman test 

indicated no statistically significant change over time (χ² = 4.83, df = 4, p = .305), with a very small 

effect size (W = .02), and mean SPO2 rose modestly from 94.75 ± 1.39% at baseline to 

96.12 ± 1.03% by 60 minutes. However, the Friedman test showed no statistically significant 

change across time points (χ² = 6.13, df = 4, p = .189), with a negligible effect size (W = .03). 

 

Table 3. Significant differences in physiological parameters across time points in the WWFI therapy group  

 

Parameters Times Points 

Descriptive Statistics Friedman Test 

M SD Min Max 
Mean 

Rank 
χ² df 

p-

value 

Effect 

size* 

Temp  

Pre- intervention 38.882 .4184 38.3 39.8 4.91 

231.082 4 .001 .96 

Post (15 min) 38.612 .4809 37.5 39.8 4.08 

Post (30 min) 37.837 .4961 37.0 39.0 2.90 

Post (45 min) 37.380 .4297 36.2 38.8 2.00 

Post (60 min) 36.847 1.3234 27.2 37.8 1.11 

 

HR 

 Pre- intervention 132.98 17.558 77 166 4.90 221.118 4 .001 .92 

Post (15 min) 124.70 18.443 73 155 3.97 



Hussain E. N., & Mohammed Z. J.   INJNS (39)1   (2026) 1-18 
 

9 

 Post (30 min) 116.22 18.340 70 158 2.98 

Post (45 min) 108.13 17.010 70 142 2.11 

Post (60 min) 98.77 16.213 65 130 1.04 

RR  

Pre- intervention 35.22 3.756 25 44 4.94 

233.701 4 .001 .97 

Post (15 min) 31.87 3.717 24 41 4.02 

Post (30 min) 26.93 3.389 20 38 3.02 

Post (45 min) 23.22 2.935 19 35 1.98 

Post (60 min) 20.27 2.378 16 30 1.04 

SPO2  

Pre- intervention 95.58 1.807 91 99 1.23 

174.574 4 .001 .73 

Post (15 min) 97.17 1.181 95 99 2.31 

Post (30 min) 98.17 .960 96 100 3.48 

Post (45 min) 98.42 .850 97 100 3.89 

Post (60 min) 98.57 .745 97 100 1.09 

M= Mean of total score, SD= Standard deviation, Min= Minimum, Max= maximum, χ²= Chi-square, df= Degree of 

Freedom, P= probability, * Kendall’s W 

           Table 3 focusing on the significant changes in physiological parameters across the repeated 

time points within study group (WWFI therapy); produced a dramatic and statistically significant 

reduction in mean body temperature from 38.88 ± 0.42 °C at baseline to 36.85 ± 1.32 °C at the 60 

min mark. The Friedman test supported these findings strongly (χ² = 231.08, df = 4, p = .001), and 

the effect size was exceptionally large (W = .96), HR showed a substantial and clinically 

meaningful drop from 132.98 ± 17.56 bpm pre-intervention to 98.77 ± 16.21 bpm at 60 min. The 

Friedman test revealed this decrease to be highly significant (χ² = 221.12, df = 4, p = .001), with a 

large effect size (W = .92), RR demonstrated a marked and rapid decline from 35.22 ± 3.76 

breaths/min at baseline to 20.27 ± 2.38 breaths/min by 60 min. The Friedman test confirmed these 

changes were highly significant (χ² = 233.70, df = 4, p = .001), with a very large effect size (W = 

.97), and Likewise SPO2 demonstrated a substantial and statistically significant increase from 

95.58 ± 1.81% pre-intervention to 98.57 ± 0.75% at 60 min. The Friedman test confirmed this 

change was highly significant (χ² = 174.57, df = 4, p = .001), with a large effect size (W = .73). 

Table 4. Associations and differences between the effect of Warm water foot immersion therapy, on 

physiological parameters with child’s demographic characteristics and clinical data 

                                      

Association 

Variables                                         

Temperature HR RR SpO2 

Mean 

Rank 

Test 

result 

Mean 

Rank 

Test 

result 

Mean 

Rank 

Test 

result 

Mean 

Rank 

Test 

result 

Age (year) 

2 – less than 

4 

36.32

9 rs = 

.029 

P = 

.825 

109.2

9 rs = 

.425 

P = 

.001* 

21.7

9 rs = 

.163 

P = 

.213 

98.7

9 rs = 

.055 

P = 

.675 

4– less than 6 
37.06

3 

101.9

4 

19.6

3 

98.4

4 

≥ 6 
36.97

3 
92.17 

19.9

0 

98.5

3 

Sex 
Male 

36.68

9 

U= 

362.00

0 

98.14 
U= 

431.50

0 

20.4

6 

U= 

364.00

0 

98.6

9 

U= 

354.00

0 Female 37.06 99.64 20.0 98.4
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rs= Spearman Correlation coefficient, H= Kruskal–Wallis H, U= Mann–Whitney U, P= Probability value, *: Significant 

at p-value < .05 

 

Table 4 show a non-significant statistical association was observing between age and Temp, 

RR, and SPO2, only HR shows a statistically significant positive correlation with age (rs = .425, 

p = .001) among children aged 2 to <4 years. The findings related to sex and types of fever found no 

significant differences in any of the four physiological parameters after applying WWFI therapy. 

The duration of fever was significantly associated with HR improvement (H = 10.104, p = .018), 

showing that children with more recent fever onset (last night) displayed greater HR reduction 

(mean rank 110.06) compared to those with longer duration, whose mean ranks trended downward. 

However, no significance emerged for Temp, RR, and SPO2. Among associated symptoms, only 

HR shows a significant difference between symptom groups (H = 21.786, p = .001). Specifically, 

children with convulsions had the highest HR mean rank (117.62), indicating a larger HR reduction 

post-immersion compared to those with vomiting, discomfort, or a combination of symptoms. A 

history of hospitalization significantly influenced HR outcomes (U = 267.00, p = .027); children 

without prior hospitalizations had higher HR mean ranks (105.00), implying a better HR response 

to the intervention than those with past admissions (mean rank 95.41). No significant associations 

were found for Temp, RR, and SPO2. 

 

8 P = 

.249 

P = 

.928 

0 P = 

.162 

0 P = 

.160 

Types of 

fever 

Intermittent 
37.03

1 

U= 

412.00

0 

P = 

.697 

97.43 
U= 

393.50

0 

P = 

.508 

20.0

9 

U= 

373.50

0 

P = 

.328 

98.5

1 

U= 

396.00

0 

P = 

.485 

Continuous 
36.58

8 

100.6

4 

20.5

2 

98.6

4 

 Fever 

duration 

Last night 
36.52

4 

H= 

3.337 

P = 

.343 

110.0

6 

H= 

10.104 

P = 

.018* 

20.9

4 

H= 

1.448 

P = 

.694 

98.5

3 

H= 

6.015 

P = 

.111 

1 – 2 days 
37.03

5 
96.26 

19.9

1 

98.7

8 

3 – 4 days 
36.98

5 
93.00 

20.4

6 

98.1

5 

5 days or 

more 

36.75

7 
90.29 

19.4

3 

98.7

1 

Associated 

symptoms 

Vomiting 
37.00

6 

H= 

3.923 

P = 

.270 

95.00 

H= 

21.786 

P = 

.001* 

19.8

8 

H= 

1.954 

P = 

.582 

98.5

3 

H= 

1.740 

P = 

.628 

Convulsion 
36.45

4 

117.6

2 

21.3

8 

98.5

4 

Uncomfortabl

e 

36.96

2 
94.21 

19.9

2 

98.6

7 

Combination 
36.78

3 
86.83 

20.3

3 

98.3

3 

Previous 

hospitalizatio

n 

Yes 
37.01

3 

U= 

373.00

0 

P = 

.565 

95.41 
U= 

267.00

0 

P = 

.027* 

19.8

7 

U= 

329.00

0 

P = 

.204 

98.5

4 

U= 

396.50

0 

P = 

.821 

No 
36.53

8 

105.0

0 

21.0

0 

98.6

2 
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Table 5. Associations and differences among demographic characteristics and clinical data and physiological 

parameters of children with fever in the control group  

                                      

Association 

Variables   

Temperature HR RR SpO2 

Mea

n 

Rank 

Test 

result 

Mea

n 

Rank 

Test 

result 

Mea

n 

Rank 

Test 

result 

Mea

n 

Rank 

Test 

result 

Age (year) 

2 – less than 4 34.90 rs = 

.015 

P = 

.911 

35.43 rs = -

.202- 

P = 

.122 

40.10 rs = -

.366- 

P = 

.004* 

32.63 rs = -

.245- 

P = 

.059 

4– less than 6 26.96 29.96 29.26 33.85 

≥ 6 
31.20 27.70 25.25 25.55 

Sex 

Male 32.55 U= 

349.50

0 

P = 

.244 

28.51 U= 

352.00

0 

P = 

.263 

30.08 U= 

410.00

0 

P = 

.813 

29.70 U= 

396.00

0 

P = 

.637 

Female 

27.20 33.70 31.17 31.78 

Type of fever 

Intermittent 28.91 U= 

347.50

0 

P = 

.332 

31.97 U= 

352.00

0 

P = 

.373 

29.86 U= 

384.50

0 

P = 

.697 

32.36 U= 

337.00

0 

P = 

.237 

Continuous 

33.45 27.76 31.69 27.05 

Fever 

duration  

Last night 30.00 
H= 

10.884 

P = 

.012* 

22.08 
H= 

7.678 

P = 

.053 

26.58 
H= 

2.735 

P = 

.434 

30.00 
H= 

5.027 

P = 

.170 

1 – 2 days 37.65 37.29 32.85 25.77 

3 – 4 days 18.89 27.64 26.64 36.86 

5 days or 

more 

28.07 26.64 36.79 36.29 

Associated 

symptoms 

Vomiting 25.68 
H= 

4.768 

P = 

.190 

23.00 
H= 

3.625 

P = 

.305 

29.64 
H= 

2.281 

P = 

.516 

39.46 
H= 

5.541 

P = 

.136 

Convulsion 35.83 30.93 32.63 29.07 

Uncomfortabl

e 

27.58 33.77 32.23 27.60 

Combination 38.71 33.36 21.71 25.57 

Previous 

hospitalizatio

n 

Yes 27.48 U= 

143.00

0 

P = 

.007* 

28.88 U= 

210.00

0 

P = 

.149 

31.13 U= 

258.00

0 

P = 

.578 

31.08 U= 

260.00

0 

P = 

.586 

No 

42.58 37.00 28.00 28.17 

Rs= Spearman Correlation coefficient, H= Kruskal–Wallis H, U= Mann–Whitney U, P= Probability value, *: 

Significant at p-value < .05. 
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Table (5): Show a non-significant statistical association was observing between age and Temp, HR, 

and SPO2, only RR shows a statistically significant positive correlation with age (rs = -.366-, p = 

.004) among children aged 2 to <4 years. The findings related to sex, types of fever, and associated 

symptoms found no significant differences in any of the four physiological parameters. The 

duration of fever, there were statistical significance differences for Temp (H = 10.884, p = .012). 

The previous hospitalization refers that were a significant difference identified between prior 

hospitalization with Temp (U = 143.000, p = .007). 

Discussion 

This study offers actual evidence 

supporting the efficacy of WWFI therapy on 

physiological aspects of febrile children, 

especially body temp, HR, RR, and oxygen 

saturation. This evidence contributes to a 

growing literature supporting non-

pharmacological, accompaniment-based 

interventions in the healthcare settings. 

Children socio-demographic and clinical 

data 

          The predominant age group in the 

control and WWFI therapy, is equal or more 

than 6 years old. Making up 45% and 50% of 

the participants of the two groups 

respectively. This pattern implies that 

children in this age group (school age) are in a 

growth and development stage and certainly 

exposed to various disease that may require 

additional medical attention due to the 

transmission of infection and they also 

disregard or forget to wash their hands after 

using the restroom and to drink enough fluids, 

this leading to their overrepresentation in the 

comparison groups. This result was consistent 

with a cross-sectional study that aim to 

conduct an evaluation of length of stay (LoS) 

of all paediatric hospitalizations in children 

under 16 years. Indicate that the most 

common age group admitted to the hospital 

was children younger than 12 years, 

accounting for 45.6% of total admissions (2٥). 

This finding also consistent with a study 

carried out in Iraq, which demonstrated that 

(47.3%) in the control group, and (45.3%), 

(43.1%) respectively in the both experimental 

groups was within age group between 6 and 8 

years old (26). While, another retrospective 

cohort study performed by Isa et al, which 

was not consistent with our result, found that 

31.6% of the study participants between age 

(3-5) years old (2٧).    

The male child was predominance observed 

in the both groups and account (61.7%, 

58.3%) that aligns with findings of study 

conducted in sub-Saharan Africa, reported 

that that boy exposure to episodes of fever 

and diarrhea more than girls (28).  Also, 

Rahman and Hossain, who conducted a 

survey among children aged 6–59 months 

found that 34.23% of the study participants 

were male, which was consistent with our 

study result (٢9). Another descriptive 

correlational study at Dhi-Qar Health 

Directorate pediatric hospitals, indicate that 

64.0% of participants in hospitalization were 

male and 58.4%. of participants in outpatient 

group were male also (3٠). On other hand, a 

descriptive study was conducted to assess the 

efficacy of cold application to reduce pain 

during chest tube removal. Report that 

(58.3%) of the participants in the study were 

female (31). 

          In terms of participants’ clinical data, 

the study findings indicate that the 

intermittent fever is more commonly observed 

than continuous fever across groups, with 

control: 65% and WWFI therapy: 58.3%, the 

duration of fever reports that the 1-2 days 

category commands the highest share in each 

group: control: 43.3% and WWFI therapy: 

38.3%, and the associated symptoms reports 

that feeling uncomfortable or tired is the most 

reported symptom across groups: control: 

40% and WWFI therapy: 40%. vomiting and 

convulsions are less common, and 
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combinations even rarer. Additionally, there’s 

a notable disparity: 80% of children in the 

control group had prior hospital admissions, 

compared to 65% in the WWFI therapy 

group. This suggest that fever and other 

associated symptoms including felling of 

restlessness, nausea, vomiting, and abdominal 

pain which was an indicates that the child 

may have a serious illness that needs to seek 

medical care for children by their health care 

givers. These results are in line with Gosalya 

who demonstrate that the majority of study 

participants had fever for two days, 

comprising 40% in the control and 

experimental groups and 78%,80% had 

intermittent fever respectively in both groups 
(3٢).  

           The current research findings regarding  

symptoms associated with fever and history 

of previous hospitalization, are largely 

consistent with the results of a quasi-

experimental study at Children Hospital 

affiliated to Ain Shams University. Revealed 

that majority of children felt uncomfortable/ 

tired as a symptom that associated with fever. 

In both the experimental and control groups, 

over half experienced headaches, nearly one-

fourth experienced skin rashes, and over one-

third experienced convulsions or seizures. 

Additionally, the majority of participants in 

the control and study groups had prior 

hospital admissions, accounting for 48% and 

54%, respectively (23). While another study 

found that when related symptoms were taken 

into account, 33.3% of the intervention group 

experienced vomiting, 10% experienced 

exhaustion, and 6.7% experienced eye 

congestion, in contrast 20% of the control 

group experienced vomiting, 13.3% 

experienced fatigue, and 6.7% experienced 

eye congestion (33). 

The differences in the selected 

physiological parameters across time 

points in the control and study groups 

(pre-test & post-test) 

         According to the statistical analysis of 

physiological parameters for participants in 

the study and control groups, as showed in 

table (2,3) indicated that participants in the 

study group experienced a significant 

improvement in their selected physiological 

parameters compared to those in the control 

group after using the WWFI therapy for 60 

min. WWFI therapy  produced a dramatic and 

statistically significant reduction in mean 

body temperature from 38.88 ± 0.42 °Cat 

baseline to 36.85 ± 1.32 °C at the 60 min 

indicating a powerful intervention effect, HR 

showed a substantial and clinically 

meaningful drop from 132.98 ± 17.56 bpm 

pre-intervention to 98.77 ± 16.21 bpm at 60 

min this confirms that water immersion is a 

highly effective method for rapidly reducing 

tachycardia in febrile children, RR 

demonstrated a marked and rapid decline 

from 35.22 ± 3.76 breaths/min at baseline to 

20.27 ± 2.38 breaths/min by 60 min this 

indicates a powerful physiological response, 

with warm water immersion effectively 

restoring respiratory patterns into or near 

normal pediatric ranges quickly, and Likewise 

SPO2 demonstrated a substantial and 

statistically significant increase from 

95.58 ± 1.81% pre-intervention to 

98.57 ± 0.75% at 60 min this data highlights 

the efficacy of  warm water immersion in 

rapidly enhancing oxygenation to within 

high-normal ranges. Point of view, these 

results could be explained by the possibility 

that soaking feet in warm water can affect 

body temperature, primarily by promoting 

circulation and vasodilation that increasing 

blood flow to the extremities and the rest of 

the body., which helps dissipate heat and can 

lower body temperature, especially in cases of 

fever. Also, the therapeutic effect of warm 

water soaks extends to comfort and relaxation 

by promoting blood circulation and muscle 

relaxation, which can be beneficial in 
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managing fatigue and sleep disturbance that 

association with fever. 

          This finding may be explained by the 

fact that physiological parameters are 

interdependence with each other. All 

physiological aspect is affected and improved 

once the body temp drops. These results are in 

line with Kandulna who observed that that the 

average of body temperature in pre-test was 

100.9 which reduced to 100.5, 100.3 and 

100.2 at 15 min, 30 min and 45 min, the 

average of HR in pre-test was 100.3 which 

reduced to 96.1, 93.5 and 93.6 at 15 min, 30 

min, and 45 min, and the average of RR in 

pre-test was 25.1 which reduced to 23.1, 22.3 

and 22 at the same previous time interval. It is 

verified that the hot water foot bath was 

effective in improving the physiological 

response of the patients presented with fever 

(24). Similarly, Mandal et al (34). show an 

average decrease in the chosen physiological 

parameters (body temp, HR, and RR) 

following the application of a warm foot bath 

in the experimental group, whereas 

physiological parameters are markedly 

elevated in the control group.  

          The findings of this study resemble the 

findings of a single blind clinical trial study 

who report that the mean scores of Temps 

(37.08 vs. 37.07), HR (86.47 vs. 85.37), RR 

(19.67 vs. 17. 47) and the amount of SpO2 

significantly increased (96.2 vs. 97.67) (3٥). 

These findings provide an indicator that foot 

baths can be considered as a complementary 

medicine, safe, inexpensive, and improve 

physiological parameters effectively. 

The associations and differences between 

the effect of WWFI therapy on selected 

physiological parameters with child’s 

demographic characteristics and clinical 

data 

          Based on the associations and 

differences between the effect of WWFI 

therapy on physiological parameters with 

child’s demographic characteristics and 

clinical data, Table (4) the findings indicate 

that HR have a positive correlation with age 

of children within age group (2 to <4 years) 

that was represented (p- value =0.001<0.05), 

on other hand, there are non- significant 

correlation among others physiological 

parameters. This indicates younger children 

experienced greater HR reduction post-

intervention compared to older groups. As 

well as there was a significant association 

between HR improvement and the duration of 

fever (p-value =0.018<0.05), children with 

more recent fever onset (“last night”) 

displayed greater HR reduction (mean rank 

110.06) compared to those with longer 

duration, whose mean ranks trended 

downward. The findings shows that there is a 

statistical difference between HR and the 

symptoms associated with fever (p-value 

=0.001<0.05), children with convulsions had 

the highest HR mean rank (117.62), 

indicating a larger HR reduction post-

immersion compared to those with vomiting, 

discomfort, or a combination of symptoms. 

Additionally, the history of previous 

hospitalization significantly influenced HR 

outcomes (p = 0.027<0.05); children without 

prior hospitalizations had higher HR mean 

ranks (105.00), implying a better HR response 

to the intervention than those with past 

admissions (mean rank 95.41). in contest, the 

findings related to sex and type of fever found 

no significant differences in any of the four 

physiological parameters. This finding 

contrasts with a previous study performed 

among children aged (6-12) years report that 

the was no statistical correlation between the 

effect of foot bath and demographic variables 

of participants in the experimental group at 

p>0.05 (3٦). Another study confirms the 

current study results that indicates that there is 

no statistical association between the 

demographic and clinical data of participants 

like age, sex, fever duration and the 

effectiveness of foot bath therapy, at p-value 
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=0.264, 0.502, and 0.445 respectively (3٧). Our 

findings are consistent with a quasi- 

experimental nonequivalent control group 

study that was carried out to confirm the 

impact of using warm foot bath on body 

temperature. This study declared that the 

intervention group showed no significant 

statistical correlation between the child’s age, 

sex, length of fever, and type of fever (3٢). 

Section IV: Discussion of associations and 

differences among demographic 

characteristics and clinical data and 

physiological parameters of children with 

fever in the control group 

 Based on the findings in table (5) that 

indicate that there was a statistically 

significant positive correlation between RR 

and age (rs = -.366-, p = .004) among children 

aged 2 to <4 years, on other hand, there are 

non-significant correlation among others 

physiological parameters. As well as, the 

findings related to sex, types of fever, and 

associated symptoms indicate that there were 

no significant differences in any of the four 

physiological parameters. The duration of 

fever, there were statistical significance 

differences for Temp (H = 10.884, p = .012). 

The previous hospitalization refers that were a 

significant difference identified between prior 

hospitalization with Temp (U = 143.000, p = 

.007). These findings consist with RCT study 

that found there was a significant correlation 

between RR and age of children at (p- value = 

0.001) (6).  On other hand, another study 

showed that no association between level of 

temperature in control group with sex, 

duration of hospitalization, duration of fever 

and associated symptoms of fever the p value 

found to be 1.00, 0.296,0.842, and 0.851 

respectively and no significant at the level of 

0.05 (38). 

Limitations   

There were some limitations during the 

course of the study that affect and interfere 

with data collection and intervention. The 

study was conducted at a single institution 

and the lack of randomization in sampling 

process, which reflect on the current findings 

that might not be generalized. As well as, 

some families declined continued 

participation. As well as, the novelty of this 

intervention in the Iraqi healthcare context 

presented challenges in obtaining institutional 

approvals and establishing standardized 

protocols. Despite these challenges, the 

effective execution of this trial lays the 

groundwork for further investigation and 

possible incorporation of WWFI therapy into 

the standard treatment of children with fever.  

Conclusion 

The study’s finding shows that WWFI therapy 

significantly affects the regulation of   

physiological parameters levels. These 

methods were found to be   more   effective as   

supportive care to improve physiological 

parameters and prevent complications among 

febrile children when considering as non-

pharmacologic interventions. 

Recommendations  

          Healthcare providers, particularly 

nurses should receive training on how to 

effectively use non-pharmacological 

approaches, such as WWFI therapy to 

managed fever among children. Parents or 

other family members should be educated that 

these non- pharmacological interventions can 

be done at home, as an easy and comfortable 

method, does not demand any further cost or 

adverse side effect, and their benefits are 

great in preventing the progression increased 

in body temperature and reducing its 

complication for example: febrile convulsion. 

Conducting additional studies with a larger 

sample size and a probability sampling 

method to establish more accurate 

generalization. 
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