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Abstract

Background: According to the World Health Organization preterm birth is the most common direct cause of
newborn mortality. Preterm birth and being small for gestational age which are the reasons for low-birth-weight
(LBW), are also important indirect causes of neonatal deaths. LBW contributes to 60% to 80% of all neonatal
deaths. In addition to the high mortality rate preterm newborns (PTNB), especially LBW, there are many barriers to
the normal development. In this way, some practices have been adopted to favor the humanized assistance to the
baby and his family. The hot tub, known in Brazil as ofurô, has been use in Brazil as a form of aquatic physiotherapy
with the purpose of contributing to the reduction of stress, length of hospital stay and favoring the weight gain of
PTNB with LBW. It consists of immersing the PTNB in hot tub in warm water up to shoulder height to simulate the
sensation of the mother's uterus. However, there are few studies evaluating the repercussions of the subject.

Objective: To evaluate the cardiorespiratory repercussions heart rate, respiratory rate, oxygen pulse saturation
and the pain of PTNB submitted to the hot tub were observed.

Methodological design: A prospective cross-sectional study was carried out in an intermediate care unit of
Manaus, Amazonas, Brazil, between Months from March to November 2016. Twenty-one PTNB which have
undergone to the hot tub were observed in three moments: before (moment 1), during (moment 2) and after
(moment 3) hot tub. Categorical variables were evaluated by frequency, percentages, and the numerical by means
of mean, median and standard deviation. 0.05 of significance was adopted.

Results: The hot tub did not present cardiorespiratory changes in the PTNB analyzed and did not cause pain or
stress or any type of intercurrence. Clinically there was a favorable response to conduct. It was possible to observe
that the PTNB during the hot tub remained calm and relaxed, and in many situations, they presented sleepiness and
yawning demonstrating well-being with the conduct.

Conclusion: The hot tub did not present cardiorespiratory alterations in the low birth weight PTNB analyzed and
did not cause pain, stress, or any kind of intercurrence, being a safe conduct in this regard.

Keywords: Modalities of physical therapy; Newborn; Humanization
of care; Prematurity; Hydrotherapy

Introduction
According to the World Health Organization (WHO) preterm birth

is the most common direct cause of newborn mortality. Preterm birth
and being small for gestational age which are the reasons for low-birth-
weight (LBW), are also important indirect causes of neonatal deaths.
LBW contributes to 60% to 80% of all neonatal deaths. The global
prevalence of LBW is 15.5%, which amounts to about 20 million LBW
infants born each year, 96.5% of them in developing countries [1,2].

In addition to the high mortality rate PTNB, especially LBW, there
are many barriers to the normal development. Some barriers are
intrinsic to the conditions of diseases, affecting multiple organs and
systems; others, however, can be extrinsic to it and related to the noisy,
enlightened and stressful environment of neonatal intensive care units
(NICUs).

To end preventable newborn morbidity and mortality, every
newborn need skilled care at birth with evidence-based practices
delivered in a humane, supportive environment. Good quality of care
requires appropriate use of effective clinical and non-clinical
interventions, strengthened health infrastructure and optimum skills
and attitude of health providers, resulting in improved health outcomes
and positive experience [2]. Moreover, quality of care is considered a
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key component of the right to health, and the route to equity and
dignity for baby [2].

In this way, some practices have been adopted to favor the
humanized assistance to the baby and his family with measures that
potentially reduce stress, pain, excessive manipulation and that favor
the interaction between the baby and his family. So it has been with the
hot tub, adapted from the immersion bath developed in the
Netherlands in 1977 by doctors and nurses as a way to mimic the
sensation and the stimuli experienced in the maternal uterus, allowing
the relaxation, the sensation of safety and body limit that are important
for the sensory organization. Physiologic responses and behavioral
state changes associated with the adjunctive use hydrotherapy in
developmental intervention for neonates been described [3-6].

Recently in Brazil the hot tub has been used as a form of aquatic
physiotherapy or hydrotherapy an adjunct to an individualized
intervention program [6-11]. Your goal is to provide a moment of
pleasure for PTNB, especially those of LBW, clinically stable favoring
the humanization of care and the improvement of baby´s quality of life
(QoL). It is based on properties of heated water in a controlled
environment with the expected outcome of reduction of pain, stress
and to promote weight gain [6-11].

The therapeutic effects related to the simple immersion in the
heated water and to the practice of exercises have been demonstrated,
especially with respect to the improvement of blood circulation and
muscle relaxation, including respiratory muscles, increased venous
return, decreased sensibility in the nerve terminals, consequently of
pain and HR [12-15]. It has also been demonstrated that the aquatic
environment provides an increase in vital capacity and favors the
development of motor coordination [14-16]. Immediately after
immersion, as a consequence of the action of hydrostatic pressure,
approximately 700 ml of blood is displaced from the lower limbs to the
chest region, causing an increase in the venolymphatic return,
resulting in a 60% increase in the central volume. Intrathoracic
pressure increases from 0.4 mmHg to 3.4 mmHg and right atrial
pressure increases from 14.0 mmHg to 18.0 mmHg. Central venous
pressure increases from 2.0 to 4.0 mmHg to 3.0 to 16.0 mmHg. Cardiac
output (blood volume × heart rate) increases associated with a
decrease of approximately 10 beats per minute of HR.

However, studies of the hot tub are still scarce. The lack of
standardization makes it difficult to compile and analyze the research
results, both with regard to the expected outcomes and the safety
related to its cardiorespiratory effects. In view of the above, the
objective of the present study was to evaluate the cardiorespiratory
repercussions and pain presented by PTNB during and after the hot
tub.

Methods
The study was approved by the Ethics Committee of Federal

University of Amazonas-UFAM (No. CAAE 54698616.2.0000.5020).
From March to November 2016 twenty-one PTNB of low weight
(1,250 kg to 2,500 kg) which have undergone to the hot tub in the
NICU of the Balbina Mestrinho Maternity (BMM) in Manaus,
Amazonas, Brazil were observed in three moments: before (moment
1), during (moment 2) and after (moment 3). In the BMM NICU the
hot tub is routine for the care of PTNB with LBW, clinically stables and
who are in a weight gain program. Clinical stability was considered
when: the underlying disease was resolved, the baby did not need to
use vasoactive amines to maintain homeostasis, the heart rate (HR)

and arterial pressure (BP) were within the normal range, and do not to
present fever, open wound, contagious rash, infectious disease, severe
cardiovascular disease, history of uncontrolled seizures, use of
peripheral venous access, hypotension, or severe hypertension.

Instruments and Procedures
Was used a standard transparent plastic tub with capacity of 9 liters

filled with 6 liters of water. The bucket was placed on a bench support
routinely used by the nursing staff and sanitized with chlorhexidine
and 70% alcohol. The water temperature was prepared between at 36.8°
and 37.4°C.

The PTNB was placed in the tub without nappies and contained in a
flexor pattern through the winding with diaper towel. After the flexor
pattern winding and the water volume and temperature check the first
measurement of the cardiorespiratory variables was performed and the
NIPS (Moment 1). The following parameters were evaluated in three
moments: Moment 1: five minutes before starting the hot tub;
(Moment 2): with five minutes of hot tub and (Moment 3): five
minutes after the withdrawal of the PTNB of immersion: peripheral
oxygen saturation (SO2), HR, and respiratory rate (RR). At moment 1
and at moment 3 was evaluated pain as the fifth vital sign. For this was
used a Neonatal Infant Pain Scale (NIPS), as shown in Table 1. The
NIPS is a scale composed of six questions: a physiological (FR) and five
behavioral indicators (facial expression, upper and lower limb
movements, crying and state of alertness), being scored from 0 to 7
being considered as pain scores greater than or equal to four [12].

In order to collect the SO2 and HR variables the Dixtal® Brand
device was used with the sensor positioned on the right foot of the
PTNB, fixed with the manufacturer's own material and adapted with
insulation for submersion readings. The RR was evaluated for one (1)
minute, counting the thoracic respiratory movements.

NPS 0 point 1 point 2 points

Facial expression Relaxed. Contracted. -

Cry Absent. Mumbling. Vigorous.

Breathing Relaxed. Different than basal. -

Arms Relaxed. Flexed/strerched. -

Legs Relaxed. Flexed/stretched. -

Alestness Sleeping/Calm. Uncomfortable. -

Source: Arias and Guinsburg, 2012 [13].

Table 1: Neonatal Infant Pain Scale (NIPS).

The hot tub was performed for 10 minutes as shown in Figures 1
and 2. The PTNB was slowly immersed in the bucket in an upright
posture, feet down, facing the physiotherapist, until the water was at
shoulder height [13]. Physiotherapist held the PTNB with one hand in
the neck and the other in the sacral region to fit it in the bottom of the
bucket as if seated [12]. During the immersion, the physiotherapist
associated slow, safe and coordinated movements within the water.
After 10 minutes, the PTNB was slowly taken out the bucket, remained
contained with a dry towel, and cuddled in the lap of the mother or
caregiver for 5 minutes, during which time the cardiorespiratory
variables were reassessed, as well as NIPS (Moment 3). No hygiene was
performed during hydrotherapy.
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All statistical analyzes were performed with software R 3.3.1 with
several packages. For categorical variables, frequency and percentages
were used. For the numerical variables, mean, median and standard
deviation (SD) were used. The Wilcoxon test (for two categories) and
Friedman (for more than 2 categories) were used to evaluate if there
was a difference between the variables analyzed at moments 1, 2 and 3.
The level of significance was α ≤ 0.05.

Figure 1: Demonstration of a PTNB in the hot tub.

Results
Twenty-one (21) PTNB were included in the study.

Variables N = 21

Age. Chronological (days of life)

Mean (SD) 20.3 (11.5)

Weight (grams)

Mean (SD) 1742,3 (182,4)

Type of Birth

Cesarean n (%) 15 (71.4)

Vaginal n (%) 6 (28.6)

SEX

Female 9 (42.9)

Male 12 (57.1)

Gestacional Age (weeks at birth)

Mean (SD) 31.4 (3.3)

Table 2: Characteristics of the PTNB included in the study.

None of them used supplemental oxygen, antibiotics,
anticonvulsants, sedatives or analgesics. The main characteristics of
PTNB were described in Table 2.

In Figure 2, it is possible to observe the behavior of HR individually
in all three moments. The Table 3 presents the variables analyzed in the
various moments demonstrating that there was no statistical difference
in any of them. There were no intercurrences related to the hot tubs in
the PTNB analyzed.

Figure 2: Behavior of heart rate in three moments.

Variables Mean SD SE Median P value

HR moment 1 158,70 23,56 7,45 157,0 0.5418

HR moment 2 140,30 17,99 5,69 138,5

HR moment 3 144,25 22,54 7,97 137,5

RR moment 1 42,10 8,85 2,80 46 0.266

RR moment 2 43,40 9,47 2,99 44,5

RR moment 3 44,10 17,99 5,69 43,5

SpO2 moment 1 96,70 0,82 0,26 97,00 0.254

SpO2 moment 2 95,30 1,77 0,56 96,00

SpO2 moment 3 95,50 2,73 0,96 96,00

NIPS Before 1,80 2,44 0,77 1 0.4004

NIPS Later 2,40 2,37 0,75 3

Note: P value of the Friedman Test. Standart desviation (SD), Standart error
(SE). Heart rate (HR) data are presented in beats per minute, those of the
respiratory rate (RR) in respiratory incursions per minute and those of the
peripheral oxygen saturation (SpO2) in percentage. The NIPS scale goes from
0-7. Source: MBM, Manaus (Am), 2016.

Table 3: Variables analyzed according to the moment.

Discussion
Increased survival of increasingly PTNB in NICUs poses challenges

to health professionals. These challenges go beyond continuous
monitoring and advanced support for life preservation. They include
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attention to the quality of care (QoC) aimed at neuropsychomotor and
affective development, functionality and QoL of these babies that are in
a hostile environment and so different from the intrauterine
environment [1].

WHO vision defines QoC as the extent to which health care services
provided to individuals and patient populations improve desired health
outcomes. In order to achieve this, health care needs to be safe,
effective, timely, efficient, equitable, and people-centered [2]. This
includes evidence-based practices for routine and emergency care [2].

In Brazil, the hot tub is part of the humanization of care strategy of
PTNB with LBW clinically stables and who are in a weight gain
program. However, is still low-researched. Although centered on the
premise of baby well-being, it does not present consistent scientific
evidence of its effectiveness, efficiency, or even safety. In the present
study was demonstrated that there was stability of the
cardiorespiratory variables analyzed during and shortly after the hot
tub in PTNB with LBW without adverse effects demonstrating that it is
a safe conduct.

Pereira et al. [15] carried out a randomized clinical trial with 184
healthy newborns (NB) with the objective of evaluating the thermal
and cardiorespiratory adaptations during the immersion bath and
shower in the first hours of life. Were compared in both types of bath
HR, RR, and temperature. They demonstrated that the immersion bath
promoted positive thermal and cardiorespiratory adaptations when
compared to the shower bath. The immersion bath led to the reduction
in HR (-0.83 ± 11.00 bpm) and RR (-1.98 ± 16.17 beats/min). However,
different from the present study, they evaluated infants with normal
gestational age and birth weight (gestational age ≥ 37 weeks, birth
weight between 2500-3500 g) and in the immersion bath they
performed corporal hygiene. In the present study, there was a
reduction in HR (-8.4 ± 5.57 bpm), without no statistic change.
However, in addition to the population being different, the large
variability of the values between the PTNB and the small number of
included individuals may have influenced these results. Clinically there
was favorable responses to conduct. It was possible to observe that the
PTNB during the hot tub remained calm and relaxed, and in many
situations, they presented sleepiness and yawning demonstrating well-
being with the conduct.

Evidence has shown that pain and stress cause physiological
changes in cardiorespiratory, immune, hormonal and behavioral NB
leading to the loss of homeostasis [3]. Barker and Rutter [15] reported
that an NB in NICU can be submitted to more than 300 invasive
procedures in the period of one week and emphasizes that the more
immature the NB, the more procedures the same will be submitted.
Another study described that in the first 24 hours of life PTNB are
submitted to about 130 to 234 manipulations and among them, many
of them are painful [17].

The environment of the NICU is stressful for the PTNB due to
noise, strong lights and constant manipulation. However, the
identification of pain and stress in this population is often difficult or
devalued [12]. Many health professionals use behaviors such as crying
and facial expression of the NB for pain. However, apart from crying,
facial and body expression, physiological changes are parameters for
assessing the presence of pain in this population and should be
monitored in order not to underestimate pain. In this way,
multidimensional scales such as NIPS are more adequate to assess pain
in NB because they associate behavioral responses with physiological
responses, making the approach more complete [12].

Although the hot tub is theoretically indicated for PTNB with pain
and stress it was possible to observe that this conduct is also performed
in PTNB without pain, since none of the PTNB included in this study
had pain when starting the hot tub. It is possible that for this reason
there was no significant change in this parameter after the hot tub. This
conduct is used as a strategy of humanization of care, aiming a
moment of pleasure to the PTNB and his mother or responsible, unlike
the stressful environment of the NICU.

Conclusion
The hot tub did not present cardiorespiratory alterations in the low

birth weight PTNB analyzed and did not cause pain, stress, or any kind
of intercurrence, being a safe conduct in this regard. More research are
needed to evaluate the repercussions of the hot tub in both
cardiorespiratory variables and its capacity to achieve the desired
outcomes, such as reducing pain and stress and favoring weight gain in
this population.
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