) O

@ sv Open Access ©2026 The Author(s). Published by College of Nursing, University of Baghdad. This open-access article
is distributed under the terms of the Creative Commons Attribution 4.0 International License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

ININS (39)1  (2026) 80 - 92

Iraqi National Journal of Nursing Specialties

Journal homepage: https://injns.uobaghdad.edu.iq/index.php/INJNS

Research Article

Foot Reflexology Massage Effect on Preterm Neonates' Physiological Response:

A Quasi-Experimental Study

Sahar Shareaf Ghazi, PhD. Student*; Adraa Hussein Shawq, Ph.D.**

* PhD. Student, College of Nursing, University of Baghdad, Iraq.

E: mail: sahar.safi2304p@conursing.uobaghdad.edu.iq.

** Prof. PhD Pediatric Nursing, College of Nursing, University of Baghdad, Iraq.

E: mail: adraa.hussein@conursing.uobaghdad.edu.iq. DOI: https://doi.org/10.58897/qxxx4j24

ARTICLE INFO

Article History:

Received: 09/12/2025
Accepted: 31/05/2026
Published: 30/06/2026

Keywords:

Foot reflexology,
Preterm infant,
Physiological response,
Neonatal care,

Oxygen saturation,
Non-pharmacological
intervention,

Nursing.

ABSTRACT

Objective(s): To determine the effects of foot reflexology on stabilizing
physiological parameters: heart rate, respiratory rate and saturation of
oxygen in preterm infants hospitalized in the Neonatal Intensive Care
Unit.

Methods: A quasi-experimental study was performed in the Neonatal
Intensive Care Unit of Bint Al-Huda Teaching Hospital in Al-Nasiriyah,
city, from May 3™ to November15", 2025. A purposive sample of 90
preterm infants (30-37 weeks) were allocated into intervention group
(n=45) receiving foot reflexology for 20 minutes twice daily for three
days, and the control group (n=45) receiving routine care. Physiological
parameters were measured before and after message intervention. Data
were analyzed using SPSS version 26 with descriptive statistics and
Mann-Whitney u test.

Results: No significant baseline differences between groups at pretest.
Post intervention, significant enhancement was observed in SpO>
(p=0.001) and respiratory rate (p=0.001) in the intervention group
compared with controls. Heart rate decreased but was not statistically
significance (p=0.286). Progressive improvement was noted over the
three-day intervention.

Conclusion: Foot reflexology significantly improved oxygen saturation
and respiratory rate, supporting its potential as a safe, non-invasive
complementary intervention for preterm infants’ neonatal intensive care
settings.

Recommendations: Using foot-reflexology as a complementary
approach, especially for preterm experiencing respiratory oxygen
desaturation
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Introduction The immaturity of -cardiorespiratory
Word Health Organization WHO system effect on neonates’ temperature

instability, cardiac and respiratory regulation
which are manifested through episodes of
apnea, bradycardia and oxygen desaturation.
#9100 Such instability demands close

reported, there are around 15 million
premature alive birth each year. Preterm birth,
neonates delivered 37 weeks, are highly
vulnerable to extrauterine environmental
stressors due to their vital organ immaturity
1.2y Prematurity is the main cause of
mortality among newborns, as reported by the

Centers for Disease Control and Prevention
3.4

monitoring and help for breathing, circulation,
temperature control and feeding in the
majority of premature infants during their stay
in the neonatal intensive care unit NICU
(11,12)

The modern neonatology certainly has
become more concern on the complementary
nonpharmacological treatments along with the
traditional therapy 1319, Foot reflexology, an

The abrupt transition from intrauterine to
extrauterine  life  presents  substantial
physiological  challenges for  preterm
neonates, whose organ systems have not
achieved the maturity necessary for

independent function © . Therefore, preterm
infants are at an increased risk of treatment of healing. It postulates certain

experiencing serious health issues ©.  These areas on the feet correspond to various organs
and systems of the body !>-19),

Foot reflexology massage method, based
on the application of mild pressure to specific

ancient therapy and one of nonpharmacologic
approaches that can enhance the efficacy of

issues are affecting several body systems
including respiratory, cardiovascular, and

thermoregulatory functions .
reflex points, is believed to elicit a relaxation
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response; enhanced circulation and
normalized autonomic processes are noticed
(7.18) Research studies have shown that
routine  tactile  stimulation  promotes
physiological maturation, increases stability
of respiration and the heart, and promotes
favorable nurse-infant interaction '¥).Study
conducted in Hamadan at Fatemieh Hospital
indicated that foot and palm reflexology have
an obvious improvement in  oxygen
saturation, respiratory rate, and respiratory
distress 9. The intervention has several
advantages: it is safe, non-invasive, cost-
effective, easy to learn and fits in with
conventional medical care @Y. In addition,
study NICU in
Alexandria reported that, foot reflexology
therapy is effective in enhancing the full-term
neonates’ physiological parameters with
jaundice undergoing phototherapy 2.

Nurses are one of the members in a

another conducted at

multidisciplinary team in helping and
supporting neonates in NICU. They are
needed to be  instrumented  with
complementary  therapies such foot
reflexology massage ?***%). However, these
data are available, studies have
investigated the direct influence of foot
reflexology on the stability of preterm
neonates' physiological parameters, with
limited numbers published in Middle-Eastern
populations.  Despite  these  promising
findings, significant gaps remain in the
current evidence base %9,

There 1is considerable variation in
reflexology massage protocols in the previous
studies, with differences in

techniques, session durations, and treatment

few

pressure

frequencies making it difficult to establish
standardized recommendations.
Consequently, the creation of a strong
evidence base for the efficiency of foot
reflexology in  the  stabilization of
physiological parameters among preterm
infants is crucial for practical applications and
promoting neonatal health ?7).
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Research Question: Can foot reflexology

massage effective in  stabilizing the
physiological ~ parameters in  preterm
neonates?
Methods

Study Design and Setting

A quasi-experimental study was
implemented at NICU of Bint Al-Huda
Teaching Hospital, which is the biggest
governmental pediatric hospital in Thi-Qar
Governorate in Al-Nasiriyah City, Iraq. The
study period was between May 3™ to
September 15, 2025.
Study Sample and Sampling

A non-probability purposive sample
consist of 90 preterm neonates who admitted
to NICU, they allocated into two groups, (45)
neonates in each group.
Sample Size Calculation

The minimum sample size is 90 preterm

neonates according to the calculation of the
minimal sample size based on 95% a
confidence level and 0.05 margin of error ¥,
They were allocated to either the intervention
(n=45) or control group (n=45) to detect
physiological differences between groups
which are clinically meaningful as shown in
(figurel).
Data Collection and Study Instruments

The data was collected by direct
observation by the researcher with the co-
observer assistance. The parameters were
measured at the same time by the same tool
on the same preterm. Before the intervention
by massage therapy, the researcher was
trained for two weeks on applying foot
massage therapy wunder supervision of
physiotherapist at the physiotherapy unit in
Bint Al-Huda Teaching Hospital.

After get the consent of parent from
each preterm, the objective and the benefit
were described for them. The researcher
applies the session of the massage on the feet
of preterm for 20 minutes, after they complete
the require routine morning exam, feeding,
and investigation. The session of massage was
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applying two time daily for continuous three
days. There was no recorded any abnormal
responses in preterm during massage therapy
during process of the study. The heart and
oxygen saturation were recorded and
measured by the hospital Pulse Oximeter,
while the respiratory rate measured manually
for one full minute.

Participants were included if They were
preterm with gestational age between 30-37
weeks, hemodynamically stable, with no
major congenital anomalies. The excluded
criteria were preterm with severe respiratory
distress, have skin lesions on their feet,
Parental refusal or withdrawal of consent.

The researcher utilizes the related
literature to  develop a  structured
questionnaire format that derived from the
studies that used massage therapy on neonates
(2223) " The study instrument consists of the
following two parts: socio-demographic data
of preterm to obtain the essential descriptive
data of the participants in the study. These
data included (gestational age, sex, neonate's
age, weight at birth, weight on admission,
feeding method). Part II was the Physiological
Parameters Assessment Form, which included
a format to measure preterm: Heart rate,
Respiratory rate, and Oxygen saturation.
These measures were recorded before and
after each session of message.

Ethical Considerations

The study protocol received approval
from the Committee of Scientific Research
Ethics at the College of Nursing, University
of Baghdad, Iraq on March 10" 2025. Ethical
approval code, Ref:28, Date: 10\3\2025.
Additional authorization was obtained from
Thi-Qar Health Department and Bint Al-Huda
Teaching Hospital administration. The study
was registered with the Iranian Registry of
Clinical Trials (IRCT20250410065277N1) on
April 14™ 2025.

Data Analysis

The Statistical Package for Social
Sciences (SPSS) version 26 was employed to
analyze the data. Descriptive statistics
including frequencies, percentages, means,
and standard deviations were calculated for
demographic variables. The Levene's test
assessed homogeneity of variance for
demographic characteristics between groups.
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. Statistical significance was set
at p < 0.05 for all analyses.

Assessed for eligibility (n=181)

Excluded N= 54: Not meet the
—| (N=10), Other reason (N=7)

their feet, use medications).

inclusion criteria (N= 37), Pilot study

(exchange transfusion, cannula in

Non-randomized (n=127)

v (n=37)

| Refused to participate

Allocation (n=90)

A

Analyzed Analyzed
(n=45) (n=45)

Figure 1. Sampling Process
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Results
Table 1. Descriptive of Socio-demographic Characteristics of Participants
No. Characteristics Study group Control group Variance test
F % f %
1 Gestational age (weeks) 30-31 6 13.3 6 13.3 A=.055
32-33 13 28.9 10 222 P= 815
34-36 26 57.8 29 64.4 Sig= N.S
M+ SD 33.67 £1.809 33.96 £ 1.870
2 Sex Male 24 533 27 60 A=1.342
P=.250
Female 21 46.7 18 40 Sig=N.S
3 Neonatal age (Days) 2 9 20 15 333 A=3.827
3 25 55.6 17 37.8 P=.054
4 11 24.4 13 28.9 Sig=N.S
M+ SD 2.09 +.307 2.96 +.796
4 Weight at birth (Kg) 1.5-<2 13 28.9 12 26.7 A=.786
21-<25 27 60 26 57.8 P= 378
26-<3 5 11.1 7 15.6 Sig=N.S
M+ SD 33.67 +£1.809 2.13 +£.309
5 Weight on admission 1.5-<2 19 42.2 13 28.9 A=.849
21-<25 22 48.9 28 62.2 P=.360
26-<3 4 8.9 4 8.9 Sig= N.S
M+ SD 2.04 £ .298 2.08 £.294
6 Feeding method Breast 5 11.1 4 8.9 A=3.879
Bottle 23 51.1 30 66.7 P=.052
Mixed 17 37.8 11 24.4 Sig=N.S

No= Number, f= Frequency, %= Percentage, A= Levene's Test, P= Probability value, Sig= Significance, N.S= Not
significant, S= Significant

Table 1 presents the demographic characteristics of study participants. The two groups were
well-matched with no significant differences in baseline characteristics. The majority of neonates in
both groups had gestational ages between 34-36 weeks (57.8% intervention vs. 64.4% control), with
mean gestational ages of 33.67+1.81 weeks and 33.96+1.87 weeks, respectively (p=0.815). Male
neonates predominated in both groups (53.3% intervention vs. 60.0% control; p=0.250). The mean
postnatal age at enrollment was 2.09+0.31 days for the intervention group and 2.96+0.80 days for
the control group, approaching but not reaching statistical significance (p=0.054).

Birth weights were similarly distributed, with most neonates weighing between 2.1-2.5 kg
(60.0% intervention vs. 57.8% control; p=0.378). Admission weights showed comparable
distributions (mean: 2.04+0.30 kg intervention vs. 2.08+0.29 kg control; p=0.360). Bottle feeding
was the most common feeding method in both groups (51.1% intervention vs. 66.7% control),
followed by mixed feeding (37.8% vs. 24.4%), with breastfeeding being least common (11.1% vs.
8.9%; p=0.052).
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Figure 2. A Line Graph of the Means Score of Preterm Heart Rate Per Minute in Both Groups During Study
Measurement Periods

This figure clearly labels the (Intervention vs. Control) lines. It manifests the gradual
reduction of the heart rate HR mean within the three-day of foot reflexology intervention period.
The intervention group had regular decrease in HR from dayl to day3 indicating more stable
autonomic regulation. The control group, however, showed little change may vary over time. But
this development was not significant at post-test-level even if the clinical loading seems to point
towards a tendency of stabilization.

mean respiration rate (RR) during phototherapy across time
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Figure 3. A Line Graph of the Means Score of Preterm Breaths Per Minute in Both Groups During Study
Measurement Periods

Figure 3 displays respiratory rate changes over time. The intervention group showed a
progressive and consistent decline in respiratory rate from Day 1 through Day 3, indicating
improved respiratory stability and adaptation. The control group demonstrated comparatively
smaller reductions. This improvement confirming beneficial effect of foot reflexology on
respiratory function.
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mean oxygen saturation (spo,) during phototherapy across time
points
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Figure 4. A Line Graph of the Means Score of Preterm Oxygen Saturation Per Minute in Both Groups During Study
Measurement Periods

Figure 4 illustrates the trend of oxygen saturation over the period of intervention. The
intervention group showed a gradual and consistent rise in SpO2 from Day 1 to Day 3, signifying
improvement in oxygenation status. The control group did demonstrate modest improvement as
well, however much shallower overall.

Table 2. Significant Difference in Parameters Scores among Study and Control Groups

. Pretest Posttest
Time Mann- Mann-
P 1 - - - -
arameter N M hitney | 2 | P Isig | N| M| Whitney | 2 | P |sig.
Intervention Rank U score | value Rank U score | value
Study 45| 46.91 45| 42.57 -
HR Control 1451 42,00 949.000 | -.514 | .607 |N.S 15| 48.43 880.500 1.058 286 |N.S
Study 45| 47.98 45| 32.59 -
RR Control 1251 43.02 901.000 |-.904 | .366 [N.S 251 5341 431.500 4714 .001 | S
Study 45| 37.83 45| 65.96
Sp02 Control |45]| 53.17 | 667.500 5 833 .005 | S |45] 25.04 | 92.000 7576 001 | S
Control |45]| 45.10 451 49.04

N= Number, p= Probability, Sig= Significance, N.S= Not Significant

Table 2 presents the comparative analysis of physiological variables in both study and
control groups at pre- and post-tests. As for heart rate, no statistically significant differences were
found between groups at any time point (p = 0.607 in pre-test and p= 0.286 in post-test), as well as
the mean rank of the intervention group was a bit higher than those in control group though being
not statistic favorable. However, at pre-post-test, the respiratory score showed no significant
difference at pre-test (p=0.366) but indicated highly significant change at post-test (p=0.001) with
intervention group recording lower mean ranks %), suggesting less erratic respiratory patterns
following reflexology. Oxygen saturation showed statistically significant differences at pre
(p=0.005) and post-test (p=0.001). Especially, intervention group had a significant mean rank score
improve dances (pre-test 37.83 to post-test 65.96) but control group scored decreased (pre-test
53.17to post-test 25.04), It is considered that foot reflexology was substantially effective with the
oxygenation improvement: effects throughout study duration.
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Discussion

This research provides empirical
evidence supporting the influence of foot
reflexology on physiological parameters in
preterm  neonates, particularly  oxygen
saturation and respiratory rate (RR). These
findings contribute to the growing body of
literature supporting non-pharmacological,
supportive interventions in the NICU.

The socio-demographic characteristics
of the study population showed a mean
gestational age (GA) of approximately 34
weeks, which is consistent with findings from
other studies reporting mean GAs of 33.5+1.8
and 34.1£2.0 in their respective groups ¢% 3D,
Male preterm neonates predominated in both
groups (53.3% and 60%), which aligns with a
study conducted in Iran reporting 52% male
participants ®?. This finding is also consistent
with Mizal and Mohammed ©*, who reported
that more than half of their sample (64.0%)
were male.

Most neonates were enrolled at 3 days
of age, which corresponds with the findings
of Mahdy et al. ¥ in Egypt, where 80-83%
of participants were aged 1-3 days. Similarly,
a study conducted in Iraq reported that
approximately 76.3% of neonates were
admitted during the first week of life %, This
timing allows for initial stabilization while
still addressing early ~ physiological
challenges. Bottle feeding was predominant in
both groups (51.1% and 66.7%), consistent
with findings from Egypt indicating that
83.3% of neonates received bottle feeding 9.

The current study demonstrated that
foot reflexology led to notable improvements
in oxygen saturation and respiratory rate, with
favorable trends observed in heart rate
stability. The gradual improvement over the
three-day intervention period suggests that the
effect of reflexology is cumulative rather than
immediate.
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The significant
observed in SpO, (p=0.001) and respiratory
rate (p=0.001) in the intervention group
support the study hypothesis that foot
reflexology  enhances cardiorespiratory
stability in preterm neonates. These findings
are consistent with Elsayed et al.®”), who

improvements

reported increased arterial oxygen saturation
and reduced pulse rate following reflexology.
Similarly, Diiken et al. ®® found that preterm
infants receiving reflexology exhibited more
stable heart and higher
saturation compared to controls.

rates oxygen

However, it is important to note that a
statistically significant difference in pre-test
oxygen saturation (SpO;) was
between the intervention and control groups,
which represents a potential confounding
factor. This baseline imbalance may have
influenced the post-intervention outcomes, as
neonates with higher initial oxygen saturation
could demonstrate better physiological
responses independent of the intervention.

observed

Therefore, the observed improvements in
SpO, should be interpreted with caution.
Future studies are recommended to ensure
baseline equivalence between groups or to
apply statistical adjustments, such as analysis
of covariance (ANCOVA), to control for this
potential confounder.

The proposed mechanism underlying
these improvements may involve stimulation
of the vague nerve through pressure applied to
the solar plexus reflex point. Increased vagal
activity promotes parasympathetic
dominance, resulting in relaxation, reduced
sympathetic  overactivity, and improved
coordination  between  respiratory  and
cardiovascular functions 3. This neuro-
autonomic modulation may be particularly
beneficial for premature infants with
immature regulatory systems.

These findings are consistent with Jazayeri et

al. @, who reported improved clinical
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outcomes following reflexology. Another
study also demonstrated a reduction in
respiratory rate (46.20+£5.52 vs 44.13+4.36
breaths/min) after reflexology intervention

(22) supporting the present results.

Heart rate showed a decreasing trend
(p=0.286), indicating a more
autonomic response; however, the difference
was not statistically significant. This finding
contrasts with a study conducted in Iran that
reported significant post-intervention changes
in heart rate ©%. The lack of statistical
significance in the present study may be
attributed to several factors, including the
short duration of the intervention (three days),

favorable

autonomic
small

individual  variability  in

responsiveness, and the relatively

sample size.

Shawq et al. @9 reported significant
physiological improvements following music
therapy (p < 0.01), suggesting that non-
pharmacological interventions can influence
neonatal physiological stability, although the
magnitude of effect may vary depending on
the intervention type and duration.

It is
findings are consistent quasi-
experimental study conducted in Ardabil,
which reported no significant difference in
heart rate between intervention and control
groups 9. This may indicate that while
reflexology can positively influence cardiac
stability, its effects on oxygen saturation and
respiratory rate are more pronounced and
consistently observable.

noteworthy that the present
with a

Limitations

Some limitations need to be considered:
the single institution study and the lack of
randomization in sampling process, which
reflect on the current findings that might not
be generalized. The evaluation of foot
reflexology did not  monitor  the
developmental advantages on long time.
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Conclusion

The results of this work confirm the
efficacy of foot reflexology in stabilizing
physiological parameters among preterm
infants. In particular, the intervention led to
significant increases in oxygen saturation and
respiratory rate. Although HR tended to
indicate desired stability.

The gradual gains with increasing
intervention days imply that foot reflexology
has a cumulative impact on autonomic
modulation and cardiorespiratory
synchronization. Further studies need to
understanding these neuro-autonomic
pathways
intervention

and development
protocol
neurodevelopmental outcomes.

of optimal

and  long-term

Recommendations
Using  foot
complementary approach, especially for those

reflexology as a

experiencing respiratory oxygen desaturation.
Development of parent education programs to
teach safe and effective foot reflexology
practice.
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