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Abstract

Introduction: Sensory motor stimulation (SMS) compris-
es procedures used in neonatal units to promote phys-
iological regulation, neurodevelopment, and modulation
of stimuli in preterm infants. Objective: To identify SMS
procedures used by physiotherapists working in neonatal
units, as well as their frequency of use and the criteria
adopted for their application. Methods: This cross-sec-
tional, exploratory, and descriptive study was conducted
from September to December 2020 using an electronic
questionnaire developed based on the Delphi method.
Active recruitment was carried out through online plat-
forms and e-mail invitations sent to members of the Bra-
zilian Association of Cardiorespiratory and Intensive Care
Physiotherapy. Data were analyzed using descriptive sta-
tistics and content analysis. Results: Seventy-two physio-
therapists participated in the study, most of whom were
affiliated with public hospitals (63.9%) located in the South
and Southeast regions of Brazil. Among tactile stimula-
tion procedures, skin-to-skin contact (97.2%) and gentle
touch (95.8%) were the most frequently reported. In the
vestibular stimulation group, gentle rocking was the most
cited procedure (70.8%); in olfactory and gustatory stimu-
lation, glucose solution (55.5%); and in visual stimulation,
face-to-face interaction (61.1%). Newborn clinical stability
was identified as the main criterion for procedure appli-
cation. Participants reported a lack of standardized cri-
teria and attributed their knowledge mainly to comple-
mentary training. Conclusion: SMS procedures, especial-
ly tactile stimulation procedures, were frequently reported
by physiotherapists working in neonatal units, although
application criteria still vary. These findings may support
future actions aimed at standardization and professional

training.
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Resumo

Introducéo: Estimulagdo sensdério-motora (ESM) compreende
procedimentos utilizados em unidades neonatais para promo-
ver a regulagéo fisiolégica, neurodesenvolvimento e modulagéo
de estimulos em recém-nascidos. Objetivo: Identificar os pro-
cedimentos de ESM utilizados por fisioterapeutas atuantes em
unidades neonatais, bem como sua frequéncia de uso e os crité-
rios adotados para aplicacdo. Métodos: Trata-se de um estudo
transversal, exploratdrio e descritivo, conduzido de setembro
a dezembro de 2020, por meio da aplicacdo de questionério
eletrénico elaborado com base no método Delphi. Realizou-se
busca ativa em plataformas online e envio por correio eletréni-
co aos membros da Associacdo Brasileira de Fisioterapia Car-
diorrespiratdria e Fisioterapia em Terapia Intensiva. Os dados
foram analisados por estatistica descritiva e anélise de conteu-
do. Resultados: Participaram do estudo 72 fisioterapeutas, sen-
do a maioria vinculada a hospitais piblicos (63,9%) das regiées
Sul e Sudeste do Brasil. Entre os procedimentos de estimulacédo
tatil, destacaram-se o contato pele a pele (97,2%) e o toque sua-
ve (95,8%). No grupo da estimulagdo vestibular, o ninar/balan-
co suave foi o mais citado (70,8%); na estimulacdo olfatéria e
gustativa, foi a solugdo glicosada (55,5%); e na estimulagéo vi-
sual, o contato face a face (61,1%). A estabilidade clinica dos
recém-nascidos foi apontada como principal critério para a apli-
cacgdo dos procedimentos. Os profissionais relataram auséncia
de critérios padronizados e atribuiram seu conhecimento prin-
cipalmente & formagdo complementar. Conclusdo: Os procedi-
mentos de ESM, especialmente os de estimulagdo tatil, foram
frequentemente relatados por fisioterapeutas, embora os crité-
rios de aplicagdo ainda apresentem variabilidade. Esses achados
podem subsidiar futuras acées de padronizacio e capacitacdo

profissional.

Palavras-chave: Fisioterapia. Recém-nascido. Estimulacéo sen-

sério-motora

Introduction

Sensory motor stimulation (SMS) has been used to
promote the physiological regulation and appropriate
development of newborns, particularly preterm infants,
by reducing stress and facilitating interaction with the
environment."* Neonatal units are the primary care set-
ting for these infants and, although they provide life-
sustaining support and promote weight gain, exposure
to excessive environmental stimuli and multiple painful
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procedures may adversely affect their behavioral state
and physiological stability.>¢ In this context, SMS proce-
dures have emerged as complementary and protective
strategies in neonatal care.”

Following the publication of the first Brazilian recom-
mendation on physiotherapy with sensory motor stimula-
tion in newborns and infants in the intensive care unit
(ICU),” growing evidence has highlighted the positive
effects of these procedures on cardiorespiratory parame-
ters and behavioral state, as well as their contribution to
weight gain, cognitive and motor development, and the
reduction of complications such as neonatal sepsis and
length of hospital stay.””'® The implementation of SMS
should take into account factors such as gestational age,
body weight, and developmental stage, requiring careful
observation of clinical and behavioral cues.”'® However,
prior to the publication of these recommendations, clini-
cal practice relied largely on empirical knowledge and
continuing education initiatives,”!" while physiotherapy
procedures were primarily guided by individual profes-
sional experience and local care routines established
within neonatal services.” """

Despite the clinical relevance of SMS procedures,
there is a paucity of data in the Brazilian literature re-
garding their use by physiotherapists in neonatal units,
particularly concerning the frequency of application and
the criteria used to guide clinical decision-making.'®1*
This gap limits the standardization of practice and ham-
pers the evaluation of its effects on infant development.
Characterizing current clinical practices has become even
more important given the previous lack of instruments or
guidelines capable of systematizing physiotherapy pro-
cedures in this setting.

Therefore, understanding how physiotherapists struc-
ture their clinical practice may support future initiatives
aimed at improving professional training and aligning
care with current recommendations. The aim of this study
was to identify the SMS procedures used by physiother-
apists working in Brazilian neonatal units, as well as their
frequency of use and the criteria used to guide their
clinical application.

Methods

This is a cross-sectional, exploratory, and descriptive
study that was conducted using an electronic question-
naire developed using the Delphi method. The ins-
trument was developed through consensus among spe-
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cialist physiotherapists in neonatal care from different
regions of Brazil, with clinical and/or academic experien-
ce in SMS."™ The development process involved succes-
sive rounds of evaluation among the experts to define,
refine, and organize the questionnaire items, aiming to
ensure greater standardization and representativeness
of the content investigated.

Data were collected through active recruitment via
e-mail, social media platforms, instant messaging appli-
cation groups, and advertisements on online pages. In
addition, the questionnaire was distributed by e-mail to
physiotherapists affiliated with the Brazilian Association
of Cardiorespiratory Physiotherapy and Physiotherapy
in Intensive Care (ASSOBRAFIR) on two occasions, with
a 30-day interval between distributions, to broaden the
reach of the sample. Data collection was completed 90
days after the initial distribution and took place between
September and December 2020.

Participants were informed about the study objectives
and questionnaire content before enrollment. Participa-
tion was voluntary and contingent upon providing elec-
tronic informed consent prior to accessing the question-
naire. The study was approved by the Research Ethics
Committee of the Universidade do Estado de Santa
Catarina (CAAE: 16833019.1.0000.0118).

Participant recruitment

Physiotherapists working in neonatal ICUs (NICUs),
intermediate care units, and neonatal and pediatric ICUs
in Brazilian hospitals and maternity hospitals were con-
sidered eligible. Physiotherapists working exclusively in
pediatric ICUs, those who did not provide informed con-
sent, those with incorrect professional registration infor-
mation in the Regional Council of Physiotherapy and Oc-
cupational Therapy (CREFITO), and those who completed
questionnaires containing technical inconsistencies that
precluded data analysis were excluded.

Technical inconsistencies included duplicate ques-
tionnaires, incomplete responses, and inconsistencies in
the information provided. Duplicate questionnaires were
manually identified during the data analysis process
and excluded from the final sample.

Sample size calculation was based on the number of
neonatal specialist physiotherapists registered with the
ASSOBRAFIR at the beginning of data collection in Sep-
tember 2020, totaling 719 professionals. Considering a
5% margin of error, the minimum estimated sample size
was 251 physiotherapists.’'® Due to a low response rate,
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the final sample consisted of 72 physiotherapists, consti-
tuting a self-selected convenience sample.

Data collection and instrument

The questionnaire consisted of two sections. The first
section collected information regarding participant cha-
racteristics and clinical practice settings, including work-
place, years of professional experience, geographic re-
gion, type of institution (public, private, or philanthropic),
and baby-friendly hospital initiative designation.

The second section addressed SMS procedures, clas-
sified according to the first brazilian recommendation on
physiotherapy with sensory motor stimulation in new-
borns and infants in the ICU.” The procedures included
tactile stimulation (skin-to-skin contact, gentle touch, fa-
cilitated containment, tactile-kinesthetic stimulation, im-
mersion bath, and therapeutic massage), vestibular sti-
mulation (hammock positioning and gentle rocking), olf-
actory and gustatory stimulation (vanilla fragrance and
glucose solution), and visual stimulation (face-to-face in-
teraction and black-and-white pattern cards).

The procedures were characterized according to their
use, frequency of application, and criteria used to guide
clinical decision-making. These data reflected the prac-
tices reported by participating physiotherapists within
their clinical settings and were not necessarily exclusive
to physiotherapy practice.

The professional registration of all included partici-
pants was verified through CREFITO to confirm the vali-
dity of the information provided. A flowchart describing
participant selection is presented in Figure 1.

Data analysis

The qualitative responses obtained from the open-
ended questionnaire items were analyzed by one re-
searcher using descriptive content analysis, as proposed
by Graneheim et al."” Initially, all responses were read in
their entirety and organized according to similarities in
content and thematic relevance. Subsequently, the data
were grouped into categories representing the respon-
ses provided by the participating physiotherapists.

The information obtained from the questionnaire was
entered into Microsoft Excel spreadsheets and analyzed
using SPSS, version 21.0. Quantitative data related to
participant characteristics, use of sensory motor stimu-
lation procedures, and criteria for their application were
summarized using absolute and relative frequencies.
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provided.

10 PARTICIPANTS EXCLUDED DUE TO TECHNICAL ISSUES*

Figure 1 - Flowchart of physiotherapists participating in the study.

FISIOTERAPIA EM MOVIMENTO Physical Therapy in Movement

10 PARTICIPANTS EXCLUDED DUE TO EXCLUSIVE PRACTICE IN THE PICU

1 PARTICIPANT DID NOT AGREE TO THE INFORMED CONSENT FORM

1 PARTICIPANT EXCLUDED DUE TO INCORRECT CREFITO REGISTRATION

*Duplicate questionnaires, incomplete responses or inconsistences in the information

Note: PICU = Pediatric Intensive Care Unit; CREFITO = Regional Council of Physiotherapy and Occupational Therapy.

Results Table 1 - Characteristics of the participating physical

therapists (n = 72)

The characterization of the physiotherapists and the

context of their practice are described in Tables 1 and 2. Sample characteristics n (%)
The use and criteria for applying the procedures are pre- Education

sented in Table 3. Overall, physiotherapists reported not Bachelor's degree 5(6.9)
having well-established criteria for the application of SMS Specialization 35(48.6)
procedures. Knowledge on the topic was mainly attri- Residency 12(16.7)
buted to participation in continuing education and post- Master's degree 17(23.6)
graduate training programs. Among the criteria used to Doctoral degree 3(4.2)
guide the application of SMS procedures, newborn cli- Clinical setting

nical stability was identified as a key requirement across Neonatal ICU 46 (63.9)
all stimulation categories. In addition, the most frequen- Intermediate care unit 4(5.6)
tly cited considerations were adherence to minimal han- Neonatal and pediatric ICU 22(30.5)

dling protocols during the first 48 to 72 hours of life and
the presence of extreme prematurity.

Note: ICU = intensive care unit.
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Table 2 - Characteristics of the participating physical
therapists (n = 72)

Sample characteristics n (%)
Years of professional experience

Up to 5 years 34(47.2)
More than 5 years 19 (26.4)
More than 10 years 19(26.4)
Region

North 3(4.2)
South 8(38.8)
Southeast 8(38.8)
Northeast 0(14.0)
Midwest 3(4.2)
Hospital type

Public 46 (63.9)
Private 18 (25.0)
Philanthropic 8(11.1)
Baby-friendly hospital initiative

Yes 34 (47.2)
No 38(52.8)

For tactile stimulation procedures, physiotherapists
reported using skin-to-skin contact in newborns with
gestational age (GA) between 32 and 40 weeks, mini-
mum body weight of 1,200 g, and following assessment
of maternal readiness and safety to perform the proce-
dure. Gentle touch was reported for newborns with GA

between 25 and 34 weeks and body weight between
1,200 and 1,500 g. For facilitated containment, the re-
ported criteria included GA between 32 and 34 weeks
and body weight greater than 1,500 g. Immersion bath
was described as applicable to newborns breathing
room air, with GA between 30 and 36 weeks and body
weight between 1,200 and 1,250 g. Tactile-kinesthetic sti-
mulation was indicated for newborns with GA between
28 and 35 weeks and body weight between 1,200 and
1,500 g. Therapeutic massage was reported as safe for
newborns with GA between 28 and 33 weeks and body
weight between 1,000 and 1,500 g.

Regarding vestibular stimulation, hammock position-
ing and gentle rocking were considered appropriate from
28 weeks of GA and were applied up to 34 and 35 weeks,
respectively, in newborns weighing between 1,000 and
1,500 g. The presence of venous access was reported as
a contraindication criterion for hammock positioning.

For olfactory and gustatory stimulation procedures,
physiotherapists reported using vanilla fragrance from
27 weeks of GA and glucose solution between 32 and 36
weeks of GA. Two participants reported not using these
procedures.

Regarding visual stimulation, face-to-face interaction
was reported for newborns with GA between 28 and
36 weeks and body weight between 1,300 and 1,500 g.
The use of black-and-white pattern cards was reported
for newborns with GA between 28 and 37 weeks and
body weight of at least 1,500 g.

Table 3 - Use of SMS procedures and criteria guiding their application according to the sample (n = 72)

Use of procedure

Criteria for application

SMS Procedures
Yes No Yes No NA
Skin-to-skin contact 70(97.2) 2(2.8) 21(29.2) 44 (61.1) 7(9.7)
Gentle touch 69 (95.8) 3(4.2) 20(27.8) 43 (59.7) 9(12.5)
Facillitated containment 62 (86.1) 0(13.9) 9(12.5) 49 (68.0) 14 (19.5)
Tactile Tactile-kinesthetic stimulation 58 (80.6) 4(19.4) 34(47.2) 2(31.9) 15(20.9)
Immersion bath 37(51.4) 5(48.6) 26(36.1) 8(11.1) 38(52.8)
Therapeutic massage 30(41.7) 42 (58.3) 17 (23.6) 0(13.9) 45 (62.5)
i Hammock positioning 36(50.0) 6(50.0) 19 (26.4) 11(15.2) 42 (58.4)
Vestibular
Gentle rocking 51(70.8) 21(29.2) 26 (36.1) 15(20.8) 31(43.0)
Vanilla fragrance 5(7.0) 7 (93.0) 1(1.4) 4 (5. 67 (93.0)
Olfatory and gustatory
Glucose solution 40 (55.5) 2(44.5) 4 (5.5) 23(32.0) 45 (62.5)
Visual Face-to-face interaction 44 (61.1) 28(38.9) 24 (33.3) 13(18.0) 35(48.7)
isua
Black-and-white pattern cards 36 (50.0) 36(50.0) 27 (37.5) 5(7.0) 40 (55.5)

Note: Data are presented as absolute frequency (relative frequency). SMS = sensory motor stimulation; NA = not applicable.
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The frequency of application varied according to the
type of SMS procedure. Most procedures were applied
once daily, except for vanilla fragrance, which was ap-
plied between one and four times per day. Tactile stimu-
lation procedures were reported as being performed
daily, whereas vestibular and visual stimulation proce-
dures were applied two to three times per week. Olfac-
tory and gustatory stimulation procedures were reported
as being applied twice weekly.

Regarding professional training for the implemen-
tation of SMS procedures, participants reported several
sources of education, including standard operating pro-
tocols, specialization courses, residency programs, conti-
nuing education and training courses, research activities
in the field, and in-service training provided by their
institutions. The only procedure for which no specific
professional training was reported was the use of vanilla
fragrance.

Discussion

The aim of this study was to identify the SMS pro-
cedures applied by physiotherapists working in Brazi-
lian neonatal units and to characterize the frequency
and criteria used for their application in newborns. The
findings demonstrated widespread use of SMS proce-
dures in neonatal units; however, considerable hetero-
geneity was observed regarding the frequency of ap-
plication, the availability of consolidated data, and the
criteria used to guide their implementation.

Most physiotherapists who participated in this study
had completed a specialization program, worked in NICUs
of public hospitals, and were from the South and South-
east regions of Brazil. A previous study using a similar
methodology also reported a sample predominantly com-
posed of specialist physiotherapists residing in the South-
east region of the country.’® As suggested by a previous
study on the same topic,'® the greater availability of NICU
beds in these regions likely increases the demand for
qualified professionals, which may explain the higher pro-
portion of specialist physiotherapists identified in both
studies.

Overall, tactile stimulation was the most frequently
used SMS category in the NICU setting, a finding also
demonstrated in the present study. The application of
SMS procedures follows the sequential development of
sensory systems, namely tactile, vestibular, olfactory, au-
ditory, and visual systems.” The most frequently reported
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tactile stimulation procedure was skin-to-skin contact,
also known as kangaroo, likely due to the widespread
dissemination of the Kangaroo Method as a national pu-
blic health policy promoted by the Brazilian Ministry of
Health.'”2° The First Recommendation’ on sensory mo-
tor stimulation in NICUs highlights tactile stimulation as
an intervention capable of reducing stress and pain in-
tensity, as assessed by the Neonatal Infant Pain Scale,
improving cardiorespiratory parameters, including heart
and respiratory rates, and promoting sleep. This finding
may be explained by the fact that the Kangaroo Method
is an established public health policy, ensuring broad
dissemination and professional training for its implemen-
tation."” In the early 2000s, the Brazilian Ministry of Health
incorporated humanized care guidelines and implement-
ed this practice, which begins in the NICU and allows
newborns to experience maternal heartbeat sounds,
rhythmic breathing, and heat transfer. These stimuli con-
tribute to the modulation of cerebral and systemic res-
ponses, promote oxytocin release, and support physio-
logical stability.?? Skin-to-skin contact, classified as a mul-
timodal stimulation procedure, is also recommended for
mechanically ventilated newborns to reduce pain and
stress, promote thermal regulation, encourage breast-
feeding, and decrease salivary cortisol levels.”

Among olfactory and gustatory stimulation proce-
dures, vanilla fragrance was infrequently used by physio-
therapists and represented the least frequently reported
procedure among all stimulation categories, with a pre-
valence of 7%. According to the first recommendation,’
olfactory stimulation using vanilla fragrance or breast
milk is recommended to reduce apnea episodes and
promote calming effects during painful procedures. Si-
milar benefits have also been reported for gustatory sti-
mulation using breast milk or sweetened solutions.’

Despite the low frequency observed in the present
study, previous investigations have demonstrated that
olfactory stimulation with vanilla fragrance may reduce
apnea episodes,?"?? supporting the recommendations
described in the first recommendation.” In addition, this
intervention has been associated with a reduction in bra-
dycardia episodes?' and improvements in oxygen satu-
ration, contributing to behavioral stability in newborns.??
Glucose solution was used by slightly more than half of
the physiotherapists and was primarily intended to mini-
mize pain during invasive procedures. A previous study
investigating pain-relief strategies used by nursing pro-
fessionals in newborn care identified glucose solution
as the main non-pharmacological intervention employed
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to modulate pain during invasive procedures.?* Further-
more, non-nutritive sucking combined with glucose so-
lutions (1 mLat 25% or 2 mL at 12.5%, administered oral-
ly approximately 1-2 minutes before minor procedures)
may be used as an effective strategy for neonatal pain
relief.?®

Visual stimulation procedures, including face-to-face
interaction and black-and-white pattern cards, were used
by more than half of the physiotherapists. Adequate vi-
sual stimulation is known to play an important role in
newborn sensory-motor development by promoting in-

teraction with the environment?®

and supporting cortical
circuit maturation, visual development, and functional
visual maturity.?’ These procedures are considered com-
ponents of multimodal stimulation” and, when combin-
ed with auditory stimulation, have been associated with
increased peripheral oxygen saturation, reduced heart
rate, improved sleep-wake states and sucking behavior,
and decreased facial expressions of pain during invasive
procedures.’

Regarding the criteria used to guide the application
of SMS procedures, tactile-kinesthetic stimulation ap-
peared to have the most clearly defined criteria, includ-
ing newborn clinical stability and adherence to minimal
handling protocols. Extreme prematurity was reported as
a contraindication for these procedures. Minimal handl-
ing protocols refer to reducing newborn manipulation
during the first 72 hours of life in infants with a gestation-
al age below 32 weeks and/or a birth weight below
1,500 g. This practice is intended to minimize the risk of
intracranial hemorrhage while promoting adequate pos-
tural alignment, thermal stability, and optimal respiratory
patterns.?® The findings of the present study are sup-
ported by the literature, which identifies clinical stability
as a fundamental prerequisite for the application of any
SMS procedure.?’ Tactile-kinesthetic stimulation, consider-
ed a multimodal intervention, has been associated with
benefits such as improved weight gain, shorter hospital
stays, enhanced motor development, reduced bilirubin
levels, brain maturation, and physiological regulation.” In
the present study, skin-to-skin contact (kangaroo care)
was the most frequently used procedure, reported by
97.2% of physiotherapists.

The findings of this study are consistent with pre-
vious literature describing that tactile stimulation in the
NICU should be initiated after the first 72 hours of life,
provided that newborns are clinically and hemodynami-
cally stable, weigh more than 1,100 g, and demonstrate
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an adequate pattern of weight gain.’° Regarding gesta-
tional age criteria, physiotherapists reported a wide ran-
ge of indications across stimulation categories, varying
from 25 to 40 weeks of gestation, while body weight cri-
teria ranged from 1,000 to 1,500 g.

The frequency of SMS procedures reported in the
present study was highly variable. This finding is consis-
tent with previous literature demonstrating substantial
variability in the frequency of application, ranging from
one to four applications per day and from one to six
applications per week.”'

Study limitations and future directions

One limitation of this study was the low participant
adherence, with only 28.7% of the initially estimated
sample size being achieved. The study used a conve-
nience sample obtained through self-recruitment via
online platforms and dissemination through profession-
al networks, which may have favored the participation of
physiotherapists affiliated with scientific societies, those
with a greater interest in the topic, or those more familiar
with online research, thereby introducing potential selec-
tion bias. Furthermore, due to the dissemination of the
questionnaire through multiple open channels, includ-
ing social media, instant messaging groups, and email,
it was not possible to determine the total number of pro-
fessionals who received the study invitation, preventing
the calculation of a true response rate.

Participant distribution across regions was also hete-
rogeneous, with a greater concentration of respondents
from the South and Southeast regions of Brazil. This li-
mits the national representativeness of the sample and
the external validity of the findings. Therefore, the results
should be interpreted with caution, as they reflect the
practices reported by the physiotherapists who partici-
pated in the study and cannot be generalized to all
physiotherapists working in Brazilian neonatal units.

It is believed that factors such as the COVID-19 pan-
demic period during which the study was conducted,
the low participation rates commonly observed in online
surveys, as previously reported,’® as well as the length
of the questionnaire and the time required for its com-
pletion, may have contributed to the limited number of
responses obtained.

Finally, recognizing the role of physiotherapists in the
NICU is essential, as is acknowledging their contribution
to the collaborative care process involving newborns and
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their families, including the development of caregiving
skills, care organization, and preparation for hospital dis-
charge. The scientific support provided through the pu-
blication of recommendations’ on sensory motor stimu-
lation offers valuable guidance for physiotherapists in-
volved in neonatal care.

Further studies are needed to evaluate the impact of
these recommendations on clinical practice and to com-
pare future findings with the results of the present study.
In addition, future investigations with broader national
coverage and methodological strategies designed to
improve sample representativeness may contribute to
strengthening external validity and enhancing the under-
standing of SMS-related practices in Brazilian neonatal
units.

Conclusion

The findings of this study allowed the identification
of the SMS procedures most frequently used by physio-
therapists working in neonatal units. Tactile stimulation
procedures, particularly skin-to-skin contact, were the
most widely implemented in clinical practice. The study
also identified the criteria reported for the application of
these procedures, with particular emphasis on newborn
clinical stability, adherence to minimal handling proto-
cols, and contraindication in cases of extreme prematu-
rity. These findings highlight the need for greater stan-
dardization and professional training to support the im-
plementation of SMS procedures in neonatal care.
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