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Abstract

This study aimed to identify the use of prone position, by physical therapy care, for infants hospitalized in an NICU in the Southern Region of
Brazil. This is a cross-sectional study on a public NICU in the Southern Region of Brazil between December 2015 and May 2018, using standardized
questionnaires for physical therapists. We included 44 NICU, totaling 104 professionals interviewed, the mean age of the interviewed was 33.5 years
(SD: 7.1) and the mean experience time in the area was 7.7 years (SD: 6.9), and 77.9% reported to have specialization. According to 68.3% of the
respondents, there is a protocol for the change of position in the Unit, but the prone position is not indicated in most NICUs (59.6%). Most of the
respondents (65.4%) answered affirmatively, but 73.1% reported limitations in their incorporation into the Services, often related to aspects external
to the newborn (lack of exclusive or full-time professionals in the NICU (75.0%) and a reduced number of professionals (33.6%)). The prone position
is generally not indicated in the hospital (57.7%).

Conclusion: The importance of the prone position is recognized, as well as its interference concerning the NPMD of newborns. However, there was
a limited alternation of positions during the newborn’s hospitalization, followed by a lack of emphasis on orienting the prone position to family/
caregivers. Also, a lack of exclusive or comprehensive physical therapists and the disproportion between demand and number of professionals has
been observed.

Keywords: Body position; Early intervention; Musculoskeletal development; Physical Therapy; Prone position

Abbreviations: N: Number of interviewed; NPMD: Neuropsychomotor development; NICUs: Neonatal Intensive Care Units

What is Known in the development of mechanoreceptors, responsible for the
coordination of movement, in order to prevent musculoskeletal

- It is recommended in the literature that there should be, on ;
deficits.

average, a professional physiotherapist for every ten beds in the
ICUs or fraction, in the morning, afternoon and night shift, with
complete and uninterrupted assistance 24 hours a day.

Introduction

Given the increasing survival rate of newborns associated with a

- It aims at the quality of care provided to hospitalized newborns,
due to the direct relationship between the interference of neonatal
care and future changes in the newborn.

- The length of stay in the NICU can be associated with inadequate
stimulation and positioning of the bed most of the time in the
same position.

- If positioned in different positions, the newborn experiences
different pressure forces on the joints and muscles, acting positively

prolonged hospital stay, a direct relationship between neonatal care
and newborns later evolution after hospital discharge is considered
concerning risk for growth and developmental disorders [1-4]. This
care is related to the use of technology, quality in neonatal care and
multidisciplinary approaches, with emphasis on the importance of
care based on humanization [1,5] and the integrality of care centered
on family/caregivers [5-7].

Aspects of complementarity and interdependence are found in
different areas [1,5] among the different professionals involved in
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neonatal care. Regarding neuropsychomotor development (NPMD),
physical therapists aim to minimize future changes resulting from the
impact of neonatal intensive care units (NICUs) environment during
the hospitalization period [4,8]. Therefore, they use therapeutic
resources that stimulate vestibular, visual and tactile perception limited
to the tolerance of the newborn, as well as care with bed functional
positioning and reduction of harmful stimuli that favor inadequate
motor and behavioral activity of these newborns [6,7,9,10].

Care related to functional positioning includes the prevention of
dermatological lesions in areas of pressure, and ischemia, improved
oxygenation, facilitation of respiratory mechanics, and the promotion
of mobilization of airway secretions [5,11]. Also, positioning itself is
used to promote neurobehavioral and neuromotor stability [12,13],
which occurs from the alternation of newborns decubitus in NICUs
[5,13].

Among the postures used for newborns, the prone posture is
characterized by facilitating flexion due to the action of gravity. This
posture minimizes the effects of gastroesophageal reflux to the lungs
and, thus, interferes with the ability to feed orally [5,14]. When the
child is on ventilatory assistance, the prone position is considered
beneficial in weaning and is associated with lower risks of respiratory

complications [5,15]. A lower frequency of crying associated with the
prone position is also described in the literature, as well as a decrease
in stress, being associated with behavioral and physiological variables
(level of pain, sleep and wakefulness, frequency of apneas) [11,16,17].

The most significant opportunity for practice in the prone position
is also related to infants with better development of motor and weight-
bearing capacities against gravity [14,15]. The effects of postural
change on the preservation of the cutaneous integrity of newborns
[12,18] and repercussions on cardiocirculatory functions are known,
with less variability in heart rate associated with the prone position
[17,19,20]. Positive effects of the prone position also on cardiovascular
function have been demonstrated in the literature [19,21-23], related
to the improvement of oxygenation [11], reduced apnea [16], improved
thoracoabdominal synchrony by decreasing respiratory work, with a
consequent increase in lung volume and improved oxygen saturation
[17,20]. As for the prone position for anesthetized and sedated infants,
a better expansion of the dorsal regions of the lung is suggested with
improved oxygenation [17,20,22] followed by the statement that the
prone posture is associated in a favorable way increased oxygenation
in patients with acute respiratory distress syndrome (ARDS), without
deleterious effects [24,25].
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Figure 1: Elaboration and stages of the research.

NICU=Neonatal Intensive Care Unit; NPMD=Neuropsychomotor development
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The strong relationship between the prone position and the sudden
death syndrome has been described in the literature [26,27], especially
with premature newborns, who are at greater risk, particularly during
sleep, when compared to newborns born full term [28,29]. This fact
is associated with the reduction in blood pressure [28,29] and the
difficulty in awakening from sleep [27,30]. Other studies [21,30,31]
reveal that in the prone position, when the newborn’s head is lateralized,
blood flow from the internal jugular vein, vertebral artery and basilar
is impaired, showing greater chances of episodes of hypotension and
hypoxia.

Thus, the careful use of the prone position, based on the clinical
analysis of the newborn, should be considered as a form of prevention
to be adopted by the NICU team [28,29]. Thus, this study aimed to
identify the use of prone position, as per physical therapy care, for
newborns admitted to an NICU in southern Brazil, aiming NPMD.

Method
Study design and setting

This cross-sectional analytical study was conducted at public NICUs
in Southern Brazil (Parand, Rio Grande do Sul and Santa Catarina
states), from December 2015 to May 2018.

According to the State Health Departments and Data SUS [32]
accreditation, with periodic consultations during the data collection
period, 92 public NICUs from the Southern Region of Brazil were
identified, of which 19 Units were from the State of Santa Catarina,
38 from the State of Parand and 35 from Rio Grande do Sul. Physical
therapists who work in the Service routine of these Units, with one
year or more of experience in the area, and who agreed and signed
the Consent Form were included. Physical therapists who were in
residency programs (multi-professional) were excluded.

Operational definitions

Two reviews were prepared on the central theme under study
(prone posture and neuropsychomotor development of infants; prone
posture at NICUs), based on searches in the following databases:
Cochrane Library, MedLine (via Virtual Health Library-HL and
PubMed) and Pedro (Physiotherapy Evidence Database). Also, the
term “prone position” was defined as the correct joint alignment and
body symmetry, which favors motor development, promotes self-
regulation and behavioral regulation; ideally, this position is described
when the newborn is maintained in the physiological flexor position
(shoulder, hip, and knee flexion, and lateralized head flexion) [33].

Instruments

A questionnaire with nine multiple-choice questions and an open
question was applied to identify the physical therapy care regarding
the prone position in the NICUs, which was answered in person to the
same researcher in all participating Units. The information collected
from the questionnaire was related to the period of hospitalization in
the NICU and follow-up after discharge from the newborn:

Questionnaire: indications and contraindications of the prone
position regarding physical therapy assistance; newborn clinical
condition or need for ventilation support (invasive and non-invasive
mechanical pulmonary ventilation); importance and applicability
in the routine of the Service, taking into account the difficulties
of performing the prone position as a result of factors external to
the newborn’s clinical condition. Also, we asked about the general
guidelines given to family members at hospital discharge, including
the stimulation of prone position and outpatient follow-up with the
physical therapist.

The variables evaluated related to health professionals were: time
of experience in years and professional qualification, specialization
or postgraduate (master and doctorate). Regarding the physical
therapists’ care concerning the prone position in the NICU, the
following variables were verified: protocol of decubitus change,
indication, use, applicability, importance, interference of the prone
position on NPMD in neonatology. Clinical situations related to
the indication of starting prone position in the NICU were: stable
cardiorespiratory condition, ventilation weaning and after extubation,
after sedation discontinuation, after medication discontinuation
vasoactive and newborn in discharged condition of the NICU; main
difficulties in achieving the prone position among NICU physical
therapists: lack of full-time professionals in the Unit, reduced number
of professionals, shortage of professionals on weekends and holidays,
priority to cardiorespiratory interventions and lack of knowledge and
management with positioning. It is emphasized that each professional
could answer to more than one possibility. According to the period
after hospital discharge, the variables were related to guidance
provided to parents or caregivers and the recommendation of physical
therapy follow-up.

Collection procedure

The study was submitted in person to the Health Secretariat of
the three states: Parand, Santa Catarina, and Rio Grande do Sul. The
study was acknowledged by the Health Secretariats and later sent
to the Research Ethics Committee of the Federal University of Sao
Paulo/UNIFESP (CAAE 49068215.4.0000.5505). Following approval
by the Ethics Committee, the principal researcher contacted public
institutions with NICUs, in at least five attempts, to the institutional
body responsible for conducting research.

Table 1: Characteristics of physiotherapists working in the NICUs regarding
age, the time of experience and professional qualification (N=104).

Professional . Rio Grande Santa
e L. Parana . Total
qualification do Sul Catarina
N/% N/% N/% N/%
Graduate 1/3.7 5/12.5 3/8.1 9/8.6
Specialization 23/85.2 32/80.0 26/70.3 81/77.9
Postgraduate 3/11.1 3/7.5 8/21.6 14/13.5
Age (years) Mean £+ SD | Mean £ SD | Mean 1 SD | Mean * SD
Experiencetime | 5c, 90 | 33+60 | 33:60 | 3278
(years)
11+9.0 6+5.0 7+6.0 7.7+6.9

N=Number of interviewed; SD= Standard Deviation

Table 2: Clinical situations related to the indication of starting the prone
position in the NICUs of Southern Brazil, according to physical therapist
(N=104).

N/%
Steady cardiorespiratory condition 62/59.6
Ventilatory weaning and after extubation 36/34.6
,(Anzt;ri;;hr?aunrzl?:gll)fe with continuous monitoring 36/34.6
After suspension of sedation 9/8.6
Following discontinuation of vasoactive medications 7/6.7
When newborn is in NICU high condition 2/1.9

N=Number of interviewed; NICU = Neonatal Intensive Care Unit
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Table 3: Difficulties in achieving prone position in the NICUs among
physiotherapists from Southern Brazil (N=76).

N/%
Lack of full time professionals in the unit 57/75.0
Reduced number of professionals 35/33.6
ﬁiﬁ::js number of professionals on weekends and 43/41.3
Priority to cardiorespiratory interventions 16/15.4
Lack of knowledge and management with positioning 9/0.9

N=Number of interviewed

After getting in touch with the corresponding sector, the
documentation requested for the research was arranged, and the
medical coordinator of each Unit was contacted. Following clearance by
coordinators through a letter of agreement, and subsequent acceptance
of the research by the Ethics Committees of the involved institutions,
the physical therapists were personally invited, in at least at two
different times, to participate in the study. If they agreed to participate
in the study, the signature of the consent form was collected, followed
by the application of the questionnaire. The professionals’ identities
were kept confidential; the preliminary and final results were made
available to the medical coordinators of the participating institutions
and sent to the health departments of the three states (Figure 1).

Data analysis

Data were entered and consolidated in an Excel spreadsheet (Office
Microsoft®), and presented from descriptive statistical analysis (Mean
+ Standard Deviation; absolute frequency and percentages; median,
Interquartile Range (IQR), minimum and maximum).

-
92 Public NICUs from Southern Brazil
Included 44 PublicNICUs
N: 104 Physicaltherapist
Parana - 12 NICUs / 27 3%
Rio Grande do Sul - 18 NICUs / 40,9%
Santa Catarina — 14 NICUs / 31,8%
Parana Rio Grande do Sul Santa Catarina
N Physicaltherapist - 27 / 25,9% N Physicaltherapist — 40 / 38,5% N Physicaltherapist - 37 / 35,8
Figure 2: Representation the number of Neonatal Intensive Care Unit (NICU) and interviewed professionals included in the present study.
N=Number of interviewed; NICU=Neonatal Intensive Care Unit
J

Results

This study included 44 public NICUs from Southern Brazil (Figure
2) with the presence of a physical therapist; the other Units were
excluded because of the lack of authorization from the coordinators
(41 Units) or the non-adherence of the physical therapist to the
research (seven Units). A total of 104 physical therapists interviewed,
with average experience time in the neonatology area of 7.7 years and
77.9% reported having specialization (Table 1).

Most respondents (68.3%) stated that there is a protocol for
decubitus change in the Unit where they work, however, in most
NICUs included in this study, prone position is not indicated (59.6%).
The prone position concerning NPMD was considered necessary by
almost all respondents (99%), as most professionals considered this
position beneficial and applicable in neonatology (97.1%).

Regarding the beginning of the prone position in the NICUs, the
clinical situations cited by the interviewed physical therapists are
described in table 2. It is emphasized that each professional could
answer more than one alternative to indicate this position.

We observed that 73.1% of the participants in this study stated
that there were limitations in the incorporation of the prone
position into the service in which they work. These limitations
were mainly related to aspects external to the clinical condition
of newborns, for example, the lack of full-time physical therapist
in the sector or the reduced number of professionals in this area,
especially on weekends and holidays, leading them to prioritize
cardiorespiratory interventions, compared to interventions related
to the NPMD stimulation (Table 3). It is noteworthy that each
professional could answer more than one alternative to indicate the
difficulties to perform this position.
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Regarding the interference of the prone position in the NPMD of
newborn in NICUs, most respondents (65.4%) answered affirmatively;
however, at discharge, the position of newborns in prone status is
not usually mentioned (57.7%) in the guidance given to parents or
caregivers, although physical therapist follow-up after discharge is
recommended by most respondents (64.4%).

Discussion

Regarding the professionals evaluated, the prone position is
considered necessary, and thereis evidence of its benefitsin neonatology,
as well as later in the NPMD of newborns. However, factors external
to the clinical condition of newborns were determinant in the use of
prone position by the physical therapy professionals in these Units.
Among the factors mentioned, the main aspects mentioned were the
lack of exclusive or full-time professionals and the reduced number of
professionals in the Units evaluated.

The second Ordinance of the Ministry of Health N° 3.432 in force
since August 8, 1998, the National Health Surveillance Agency [33]
and, more recently, Resolution 1909/2015, mention that there should
be, on average, one professional physical therapist for every ten ICU
beds or fraction, in the morning, afternoon and evening shifts, with
full, uninterrupted 24-hour assistance available [3,34]. The follow-
up by physical therapist of the newborn in need of intensive care was
implemented and regulated by Ordinance N.3.432/SM/GM of August
12, 1983, which is considered essential in the rehabilitation and
prevention of critically-ill patients [5,35], aiming at reducing neonatal
morbidity, shorter hospital stays, and lower hospital costs [7,8].

The role of care performed by the physical therapist varies according
to the indication (cardiorespiratory or motor) [7,36], and the physical
therapy team may have different levels of specialization and continuing
education [5,37]. In this study, regardless of the geographical area,
the level of education was similar among professionals, and most
have specialization. However, aspects related to professional training
(specialization in the area of neonatology or time of experience in
the area) are not mandatory for the physical therapist working in
the NICU. The lack of exclusivity and integrality of the professional
physiotherapist in the NICU, which consequently translates into a
reduced number of hours of assistance provided, especially during
holidays and weekends. A trained team in the area of expertise is
required [1,3,4] aiming at the quality of care provided to hospitalized
newborns [1,5], due to the direct relationship between the interference
of neonatal care and future changes in the newborn [1,5,38].

The length of stay in the NICU [11,13] may involve inadequate
stimulation and bed positioning most of the time in the same position
[39-42]. The indication of a prone position in the NICU is mainly
related to the clinical condition of the newborn [43,44]. According
to the respondents, the most cited factors determining the prone
position were the presence of the stable cardiorespiratory condition
and ventilation support. On the other hand, aspects such as the team’s
lack of collaboration, either due to insecurity or resistance concerning
this position, can be considered factors of interference in the decubitus
alternation routine in the NICUs surveyed. When positioned in
different positions, the newborns experience different pressure forces
in the joints and muscles, acting positively in the development of
mechanoreceptors, responsible for the coordination of movement, in
order to prevent musculoskeletal deficits [27,40-43].

Since the correct postural alignment of the newborn is essential,
the first months of life are marked by the initial acquisition of postural
control in lying positions [40-42], and prone position is positively
associated with typical motor development [1,41,42]. It is crucial to

encourage positioning change from birth [40,42,45]. Also, the lack of
guidance on other positions makes parents maintain their newborn
in the supine position most of the time after hospital discharge [45].
Newborn follow-up was shown to be indicated after discharge from
the NICU. However, for most professionals interviewed, the prone
position was not included in the routine in the orientations provided at
hospital discharge. The limited practice of alternating position during
the hospitalization of the newborn, as well as the lower emphasis of
prone position during orientations to family/caregivers, provide less
practice of this position at home.

It is important to provide information on how to stimulate the
newborn after hospital discharge to experience the environment, with
the opportunity to explore it, as well as guidance to family members
to continue multisensory stimulation protocols [13,46]. Also, from
the NPMD viewpoint, experience in one position may interfere with
the sequence and mechanism of motor milestones [41,42]. However,
in this study, we often observed that the physical therapist care in
the NICUs was hampered by the lack of professionals in the Service
(professionals who are not exclusive to the NICU and the reduced
number of professionals to supply the service’s demand).

Limitations of this study are its cross-sectional design, the non-
participation of all physical therapists working in each service, as
well as the exclusion of the NICUs due to the non-authorization of
the coordinators or non-adherence by the professionals; the study
is characterized by being a self-report of the results obtained, and,
therefore, there may be a bias of social desirability; the questionnaire
applied was developed by the researcher, not based on guidelines and/
or validated, as well as no pre-test and/or pilot study.

Conclusions

According to the 104 physical therapist professionals from the
Southern Region of Brazil included in this study, the importance of the
prone position is recognized, as well as its interference concerning
the NPMD of newborns. However, there was a limited alternation
of positions during the newborn’s hospitalization, followed by
a lack of emphasis on orienting the prone position to family/
caregivers. In addition, there was often a lack of an exclusive or
full-time physical therapist in the NICUs, as well as a disproportion
between demand and number of professionals in care, especially on
holidays and weekends.

Conflict of Interest

The authors declare that they have no conflict of interest.
Funding

There is no funding source.

Ethical Approval

The study was submitted to the Research Ethics Committee
of the Federal University of Sdo Paulo/UNIFESP (CAAE
49068215.4.0000.5505).

Informed Consent

Informed consent was obtained from all individual participants
included in the study.

Author’s Contribution

MM: Conceptualized and designed the study, carried out the
collection and analysis of data analyses, drafted the initial manuscript
and approved the final manuscript as submitted.

Citation: Martinello M, Johnston C, da Souza FIS, Strufaldi MWL (2020) Prone Position as a Care Practice of the Physical Therapists in
Public Neonatal Intensive Care Units in Southern Brazil: Prone Position in NICU Southern Brazil. J Epidemiol Public Health Rev 5(1): 5

dx.doi.org/10.16966/2471-8211.180



& SciForschen

pen HUB for Scientific Researc

CJ and FISS: Carried out the analysis of data analyses, reviewed the
manuscript, and approved the final manuscript as submitted.

MWLS: Designed the data collection instruments, and coordinated
and supervised data collection, critically reviewed the manuscript, and
approved the final manuscript as submitted.

References

1. Carmeli E, Marmur R, Cohen A, Tirosh E (2009) Preferred sleep
position and gross motor achievement in early infancy. Eur J Pediatr
168: 711-715.

2. Eickmann SH, Malkes NF, Lima Mde C (2012) Psychomotor
development of preterm infants aged 6 to 12 months. Sao Paulo
Med J 130: 299-306.

3. Ministério da Saude (2012) Define as diretrizes e objetivos para a
organizacdo da atengdo integral e humanizada ao recém-nascido
grave ou potencialmente grave e os critérios de classificagdo e
habilitagdo de leitos de Unidade Neonatal no ambito do Sistema
Unico de Satde (SUS).

4. de Oliveira Peixoto FA, Costa PS (2016) Reviewing the use of
corticosteroids in bronchopulmonary dysplasia. J Pediatr (Rio J) 92:
122-128.

5. Theis RCSR, Gerzson LR, Almeida CS (2016) A atuagdo do profissional
fisioterapeuta em unidades de terapia intensiva neonatal. Cinergis
17:168-176.

6. Dusing SC, Van Drew CM, Brown SE (2012) Instituting parent
education practices in the neonatal intensive care unit: an
administrative case report of practice evaluation and state wide
action. Phys Ther 92: 967-975.

7.  Chokshi T, Alaparthi GK, Krishnan S, Vaishali K, Zulfeequer CP (2013)
Practice patterns of physiotherapists in neonatal intensive care
units: A national survey. Indian J Crit Care Med 17: 359-366.

8. Liberali J, Davidson J, dos Santos AMN (2014) Disponibilidade de
assisténcia fisioterapéutica em Unidades de Terapia Intensiva
neonatal na cidade de S3o Paulo. Rev Bras Ter Intensiva 26: 57-64.

9. Byrne E, Garber J (2013) Physical therapy intervention in the
neonatal intensive care unit. Phys Occup Ther Pediatr 33: 75-110.

10. Mc Manus BM, Chambliss JH, Rapport MJ (2013) Application of
the NICU practice guidelines to treat an infant in a level 1l NICU.
Peadiatr Phys Ther 25: 204-213.

11. Madlinger-Lewis L, Reynolds L, Zarem C, Crapnell T, Inder T, et al.
(2014) The effects of alternative positioning on preterm infants in
the neonatal intensive care unit: a randomized clinical trial. Res Dev
Disabil 35: 490-497.

12. Kanagasabai PS, Mohan D, Lewis LE, Kamath A, Rao BK (2013)
Effect of multisensory stimulation on neuromotor development in
preterm infants. Indian J Pediatr 80: 460-464.

13. Chen CM, Lin KH, Su HY, Lin MH, Hsu CL (2014) Improving the
provision of nesting and positioning for premature infants by nurses
in neonatal intensive care units. Hu Li Za Zhi 61: S41-549.

14. Candia MF, Osaku EF, Leite MA, Toccolini B, Costa NL, et al. (2014)
Influence of prone positioning on premature newborn infant stress
assessed by means of salivary cortisol measurement: pilot study.
Rev Bras Ter Intensiva 26: 169-175.

15. Bezerra IFD, Torres VB, Lopes JM, Baroni MP, Pereira SA (2014)
Assessment of the influence of the hammock on neuromotor
development in nursing full-term infants. J Hum Growth Dev 24:
106-111.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Johnston CC, Filion F, Campbell-Yeo M, Goulet C, Bell L, et al. (2008)
Kangaroo mother care diminishes pain from heel lance in very
preterm neonates: a crossover trial. BMC Pediatr 8: 1-9.

Hough JL, Johnston L, Brauer SG, Woodgate PG, Pham TM, et al.
(2012) Effect of body position on ventilation distribution in preterm
infants on continuous positive airway pressure. Pediatr Crit Care
Med 13: 446-451.

Marcellus L (2004) Determination of positional skin-surface
pressures in premature infants. Neonatal Netw 23: 25-30.

Jean-Louis M, Anwar M, Rosen H, Craelius W, Hiatt M, et al. (2004)
Power spectral analysis of heart rate in relation to sleep position.
Biol Neonate 86: 81-84.

Oliveira LD, Peruzzolo DL, Souza AP (2013) Early intervention in a
case of prematurity and risk for development: contributions of
the proposal of a single therapist, supported in Interdisciplinarity.
Distirb Comun 25: 187-202.

Fyfe KL, Yiallourou SR, Wong FY, Odoi A, Walker AM, et al. (2014)
Cerebral oxygenation in preterm infants. Paediatrics 134: 435-445.

Gazit AZ, Kemp JS (2014) Cerebral tissue oxygenation index and
SIDS. Pediatrics 134: 598-599.

Saiki T, Milner AD, Hannam S, Rafferty GF, Peacock JL, et al. (2014)
Sleeping position and responses to a carbon dioxide challenge in
convalescent prematurely born infants studied post-term. Arch Dis
Child Fetal Neonatal Ed 99: F215-F218.

Harris J, Ramelet AS, Van Dijk M, Pokorna P, Wielenga J, et al (2016)
Clinical recommendations for pain, sedation, withdrawal and
delirium assessment in critically ill infants and children: an ESPNIC
position statement for healthcare professionals. Intensive Care Med
42:972-986.

Vet NJ, Brussee JM, de Hoog M, Mooij MG, Verlaat CW, et al.
(2016) Inflammation and Organ Failure Severely Affect Midazolam
Clearance in Critically ill Children. Am J Respir Crit Care Med 194:
58-66.

Ratliff-Schaub K, Hunt CE, Crowell D, Golud H, Smok-Pearsall S, et
al. (2001) Relationship between infant sleep position and motor
development in preterm infants. J Dev Behav Pediatr 22: 293-299.

Moon RY, Task Force on Sudden Infant Death Syndrome (2016) SIDS
and Other Sleep-Related Infant Deaths: Evidence Base for 2016
Updated Recommendations for a Safe Infant Sleeping Environment.
Pediatrics 138: €20162940.

Yiallourou SR, Walker AM, Horne RS (2008) Prone sleeping impairs
circulatory control during sleep in healthy term infants: implications
for SIDS. Sleep 31: 1139-1146.

Wong FY, Witcombe NB, Yiallourou SR, Yorkston S, Dymowski AR, et
al. (2011) Cerebral oxygenation is depressed during sleep in healthy
term infants when they sleep prone. Pediatrics 127: e558-e565.

Hornes RS, Ferens D, Watts AM, Vitkovic J, Lacey B, et al. (2001)
The prone sleeping position impairs arousability in term infants. J
Pediatr 138: 811-816.

Gabai N, Cohen A, Mahagney A, Bader D, Tirosh E (2006) Arterial
blood flow and autonomic function in full-term infants. Clin Physiol
Funct Imaging 26: 127-131.

Ministério da Saude (1998) Portaria n2 466, de 04 de julho de 1998.
Brasilia.

Agéncia Nacional de Vigilancia Sanitdria (2010) DispGe sobre os
requisitos minimos para funcionamento de Unidades de Terapia
Intensiva e dd outras providéncias.

Citation: Martinello M, Johnston C, da Souza FIS, Strufaldi MWL (2020) Prone Position as a Care Practice of the Physical Therapists in
Public Neonatal Intensive Care Units in Southern Brazil: Prone Position in NICU Southern Brazil. J Epidemiol Public Health Rev 5(1): 6

dx.doi.org/10.16966/2471-8211.180


https://www.ncbi.nlm.nih.gov/pubmed/18795326
https://www.ncbi.nlm.nih.gov/pubmed/18795326
https://www.ncbi.nlm.nih.gov/pubmed/18795326
https://www.ncbi.nlm.nih.gov/pubmed/23174869
https://www.ncbi.nlm.nih.gov/pubmed/23174869
https://www.ncbi.nlm.nih.gov/pubmed/23174869
http://www.as.saude.ms.gov.br/wp-content/uploads/2016/07/Portaria-GM-MS-n%C2%BA930-do-dia-10-de-maio-de-2012.pdf
http://www.as.saude.ms.gov.br/wp-content/uploads/2016/07/Portaria-GM-MS-n%C2%BA930-do-dia-10-de-maio-de-2012.pdf
http://www.as.saude.ms.gov.br/wp-content/uploads/2016/07/Portaria-GM-MS-n%C2%BA930-do-dia-10-de-maio-de-2012.pdf
http://www.as.saude.ms.gov.br/wp-content/uploads/2016/07/Portaria-GM-MS-n%C2%BA930-do-dia-10-de-maio-de-2012.pdf
http://www.as.saude.ms.gov.br/wp-content/uploads/2016/07/Portaria-GM-MS-n%C2%BA930-do-dia-10-de-maio-de-2012.pdf
https://www.ncbi.nlm.nih.gov/pubmed/26709507
https://www.ncbi.nlm.nih.gov/pubmed/26709507
https://www.ncbi.nlm.nih.gov/pubmed/26709507
https://online.unisc.br/seer/index.php/cinergis/article/view/7703/5085
https://online.unisc.br/seer/index.php/cinergis/article/view/7703/5085
https://online.unisc.br/seer/index.php/cinergis/article/view/7703/5085
https://www.ncbi.nlm.nih.gov/pubmed/22466024
https://www.ncbi.nlm.nih.gov/pubmed/22466024
https://www.ncbi.nlm.nih.gov/pubmed/22466024
https://www.ncbi.nlm.nih.gov/pubmed/22466024
https://www.ncbi.nlm.nih.gov/pubmed/24501488
https://www.ncbi.nlm.nih.gov/pubmed/24501488
https://www.ncbi.nlm.nih.gov/pubmed/24501488
http://www.scielo.br/pdf/rbti/v26n1/0103-507X-rbti-26-01-0057.pdf
http://www.scielo.br/pdf/rbti/v26n1/0103-507X-rbti-26-01-0057.pdf
http://www.scielo.br/pdf/rbti/v26n1/0103-507X-rbti-26-01-0057.pdf
https://www.ncbi.nlm.nih.gov/pubmed/23311523
https://www.ncbi.nlm.nih.gov/pubmed/23311523
https://www.ncbi.nlm.nih.gov/pubmed/23542202
https://www.ncbi.nlm.nih.gov/pubmed/23542202
https://www.ncbi.nlm.nih.gov/pubmed/23542202
https://www.ncbi.nlm.nih.gov/pubmed/24374602
https://www.ncbi.nlm.nih.gov/pubmed/24374602
https://www.ncbi.nlm.nih.gov/pubmed/24374602
https://www.ncbi.nlm.nih.gov/pubmed/24374602
https://www.ncbi.nlm.nih.gov/pubmed/23288407
https://www.ncbi.nlm.nih.gov/pubmed/23288407
https://www.ncbi.nlm.nih.gov/pubmed/23288407
https://www.ncbi.nlm.nih.gov/pubmed/24677007
https://www.ncbi.nlm.nih.gov/pubmed/24677007
https://www.ncbi.nlm.nih.gov/pubmed/24677007
https://www.ncbi.nlm.nih.gov/pubmed/25028952
https://www.ncbi.nlm.nih.gov/pubmed/25028952
https://www.ncbi.nlm.nih.gov/pubmed/25028952
https://www.ncbi.nlm.nih.gov/pubmed/25028952
http://pepsic.bvsalud.org/pdf/rbcdh/v24n1/16.pdf
http://pepsic.bvsalud.org/pdf/rbcdh/v24n1/16.pdf
http://pepsic.bvsalud.org/pdf/rbcdh/v24n1/16.pdf
http://pepsic.bvsalud.org/pdf/rbcdh/v24n1/16.pdf
https://www.ncbi.nlm.nih.gov/pubmed/18435837
https://www.ncbi.nlm.nih.gov/pubmed/18435837
https://www.ncbi.nlm.nih.gov/pubmed/18435837
https://www.ncbi.nlm.nih.gov/pubmed/21926660
https://www.ncbi.nlm.nih.gov/pubmed/21926660
https://www.ncbi.nlm.nih.gov/pubmed/21926660
https://www.ncbi.nlm.nih.gov/pubmed/21926660
https://www.ncbi.nlm.nih.gov/pubmed/14974767
https://www.ncbi.nlm.nih.gov/pubmed/14974767
https://www.ncbi.nlm.nih.gov/pubmed/15084809
https://www.ncbi.nlm.nih.gov/pubmed/15084809
https://www.ncbi.nlm.nih.gov/pubmed/15084809
http://revistas.pucsp.br/index.php/dic/article/view/16468/12408
http://revistas.pucsp.br/index.php/dic/article/view/16468/12408
http://revistas.pucsp.br/index.php/dic/article/view/16468/12408
http://revistas.pucsp.br/index.php/dic/article/view/16468/12408
https://www.ncbi.nlm.nih.gov/pubmed/25157010
https://www.ncbi.nlm.nih.gov/pubmed/25157010
https://www.ncbi.nlm.nih.gov/pubmed/25157009
https://www.ncbi.nlm.nih.gov/pubmed/25157009
https://www.ncbi.nlm.nih.gov/pubmed/24473750
https://www.ncbi.nlm.nih.gov/pubmed/24473750
https://www.ncbi.nlm.nih.gov/pubmed/24473750
https://www.ncbi.nlm.nih.gov/pubmed/24473750
https://www.ncbi.nlm.nih.gov/pubmed/27084344
https://www.ncbi.nlm.nih.gov/pubmed/27084344
https://www.ncbi.nlm.nih.gov/pubmed/27084344
https://www.ncbi.nlm.nih.gov/pubmed/27084344
https://www.ncbi.nlm.nih.gov/pubmed/27084344
https://www.ncbi.nlm.nih.gov/pubmed/26796541
https://www.ncbi.nlm.nih.gov/pubmed/26796541
https://www.ncbi.nlm.nih.gov/pubmed/26796541
https://www.ncbi.nlm.nih.gov/pubmed/26796541
https://www.ncbi.nlm.nih.gov/pubmed/11718232
https://www.ncbi.nlm.nih.gov/pubmed/11718232
https://www.ncbi.nlm.nih.gov/pubmed/11718232
https://www.ncbi.nlm.nih.gov/pubmed/27940805
https://www.ncbi.nlm.nih.gov/pubmed/27940805
https://www.ncbi.nlm.nih.gov/pubmed/27940805
https://www.ncbi.nlm.nih.gov/pubmed/27940805
https://www.ncbi.nlm.nih.gov/pubmed/18714786
https://www.ncbi.nlm.nih.gov/pubmed/18714786
https://www.ncbi.nlm.nih.gov/pubmed/18714786
https://www.ncbi.nlm.nih.gov/pubmed/21357341
https://www.ncbi.nlm.nih.gov/pubmed/21357341
https://www.ncbi.nlm.nih.gov/pubmed/21357341
https://www.ncbi.nlm.nih.gov/pubmed/11391321
https://www.ncbi.nlm.nih.gov/pubmed/11391321
https://www.ncbi.nlm.nih.gov/pubmed/11391321
https://www.ncbi.nlm.nih.gov/pubmed/16494604
https://www.ncbi.nlm.nih.gov/pubmed/16494604
https://www.ncbi.nlm.nih.gov/pubmed/16494604
http://www.szpilman.com/CTI/protocolos/Legisla%C3%A7%C3%A3o_UTI_completa_junho de 1998.htm
http://www.szpilman.com/CTI/protocolos/Legisla%C3%A7%C3%A3o_UTI_completa_junho de 1998.htm
http://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2010/res0007_24_02_2010.html
http://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2010/res0007_24_02_2010.html
http://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2010/res0007_24_02_2010.html

& SciForschen

pen HUB for Scientific Researc

34.

35.

36.

37.

38.

39.

40.

Ministério da Saude (2019) Dispde sobre a permanéncia do
profissional fisioterapeuta nos Centros de Terapia Intensiva-CTIS,
adulto, pediatrico e neonatal e da outras providéncias.

Conselho Regional de Fisioterapia e Terapia Ocupacional da 5a
Regido: Leis e Atos Normativos das Profissdes de Fisioterapia e de
Terapia Ocupacional (2011) 4t edition, Resolu¢do RDC 7: 319.

Sweeney JK, Heriza CB, Blanchard Y, Dusing SC (2010) Neonatal
physical therapy. Part II: Practice frameworks and evidence-based
practice guidelines. Pediatr Phys Ther 22: 2-16.

Jette DU, Halbert J, Iverson C, Miceli E, Shah P (2009) Use of
standardized outcome measures in physical therapist practice:
perceptions and applications. Phys Ther 89: 125-135.

Arpino C, Compagnone E, Montanaro ML, Cacciatore D, De Luca A,
et al. (2010) Preterm birth and neurodevelopmental outcome: a
review. Childs Nerv Syst 26: 1139-1149.

Ho YB, Lee RS, Chow CB, Pang MY (2010) Impact of massage therapy
on motor outcomes in very low-birthweight infants: randomized
controlled pilot study. Pediatr Int 52: 378-385.

Broring T, Oostrom KJ, Lafeber HN, Jansma EP, Oosterlaan J (2017)
Sensory modulation in preterm children: Theoretical perspective
and systematic review. PLoS One 12: e0170828.

41.

42.

43.

44,

45.

46.

Heck APF, Martinello M, de Medeiros DL, Coelho JJ, Ries LGK (2014)
Effect of the inclination of support in cervical and upper limb
development. Fisioter Mov 27: 601-609.

Graciosa MD, da Silva Pacheco SC, Martinello M, de Medeiros DL,
Bobbio TG, et al. (2018) Relagdo entre o tempo de permanéncia em
prono, supino e sentado, e o desenvolvimento motor até seis meses
de idade. Cad Bras Ter Ocup 26: 35-43.

Ammari A, Schulze KF, Ohira-Kist K, Kashyap S, Fifer WP, et al. (2009)
Effects of body position on thermal, cardiorespiratory and metabolic
activity in low birth weight infants. Early Hum Dev 85: 497-501.

Heimann K, Vaessen P, Peschgens T, Stanzel S, Wenzl TG, et al.
(2010) Impact of skin-to-skin care, prone and supine positioning on
cardiorespiratory parameters and thermoregulation in premature
infants. Neonatology 97: 311-317.

Koren A, Reece SM, Kahn-D’angelo L, Medeiros D (2010) Parental
information and behaviors and provider practices related to tummy
time and back to sleep. J Pediatr Health Care 24: 222-230.

White-Traut R, Rankin KM, Pham T, Li Z, Liu L (2014) Preterm infants’
orally directed behaviors and behavioral state responses to the
integrated H-HOPE intervention. Infant Behav Dev 37: 583-596.

Citation: Martinello M, Johnston C, da Souza FIS, Strufaldi MWL (2020) Prone Position as a Care Practice of the Physical Therapists in
Public Neonatal Intensive Care Units in Southern Brazil: Prone Position in NICU Southern Brazil. J Epidemiol Public Health Rev 5(1): 7
dx.doi.org/10.16966/2471-8211.180


https://www.camara.leg.br/proposicoesWeb/prop_mostrarintegra;jsessionid=68CF987B14D316F17CB89054D5A3681A.proposicoesWebExterno1?codteor=1737040&filename=Avulso+-PL+1985/2019
https://www.camara.leg.br/proposicoesWeb/prop_mostrarintegra;jsessionid=68CF987B14D316F17CB89054D5A3681A.proposicoesWebExterno1?codteor=1737040&filename=Avulso+-PL+1985/2019
https://www.camara.leg.br/proposicoesWeb/prop_mostrarintegra;jsessionid=68CF987B14D316F17CB89054D5A3681A.proposicoesWebExterno1?codteor=1737040&filename=Avulso+-PL+1985/2019
https://www.docsity.com/pt/leis-e-atos-normativos-das-profissoes-do-fisioterapeuta-e-do-terapeuta-ocupacional/4762965/
https://www.docsity.com/pt/leis-e-atos-normativos-das-profissoes-do-fisioterapeuta-e-do-terapeuta-ocupacional/4762965/
https://www.docsity.com/pt/leis-e-atos-normativos-das-profissoes-do-fisioterapeuta-e-do-terapeuta-ocupacional/4762965/
https://www.ncbi.nlm.nih.gov/pubmed/20142700
https://www.ncbi.nlm.nih.gov/pubmed/20142700
https://www.ncbi.nlm.nih.gov/pubmed/20142700
https://www.ncbi.nlm.nih.gov/pubmed/19074618
https://www.ncbi.nlm.nih.gov/pubmed/19074618
https://www.ncbi.nlm.nih.gov/pubmed/19074618
https://www.ncbi.nlm.nih.gov/pubmed/20349187
https://www.ncbi.nlm.nih.gov/pubmed/20349187
https://www.ncbi.nlm.nih.gov/pubmed/20349187
https://www.ncbi.nlm.nih.gov/pubmed/19761514
https://www.ncbi.nlm.nih.gov/pubmed/19761514
https://www.ncbi.nlm.nih.gov/pubmed/19761514
https://www.ncbi.nlm.nih.gov/pubmed/28182680
https://www.ncbi.nlm.nih.gov/pubmed/28182680
https://www.ncbi.nlm.nih.gov/pubmed/28182680
http://www.scielo.br/pdf/fm/v27n4/0103-5150-fm-27-04-0601.pdf
http://www.scielo.br/pdf/fm/v27n4/0103-5150-fm-27-04-0601.pdf
http://www.scielo.br/pdf/fm/v27n4/0103-5150-fm-27-04-0601.pdf
http://www.cadernosdeterapiaocupacional.ufscar.br/index.php/cadernos/article/view/1559/941
http://www.cadernosdeterapiaocupacional.ufscar.br/index.php/cadernos/article/view/1559/941
http://www.cadernosdeterapiaocupacional.ufscar.br/index.php/cadernos/article/view/1559/941
http://www.cadernosdeterapiaocupacional.ufscar.br/index.php/cadernos/article/view/1559/941
https://www.ncbi.nlm.nih.gov/pubmed/19419824
https://www.ncbi.nlm.nih.gov/pubmed/19419824
https://www.ncbi.nlm.nih.gov/pubmed/19419824
https://www.ncbi.nlm.nih.gov/pubmed/19887862
https://www.ncbi.nlm.nih.gov/pubmed/19887862
https://www.ncbi.nlm.nih.gov/pubmed/19887862
https://www.ncbi.nlm.nih.gov/pubmed/19887862
https://www.ncbi.nlm.nih.gov/pubmed/20620848
https://www.ncbi.nlm.nih.gov/pubmed/20620848
https://www.ncbi.nlm.nih.gov/pubmed/20620848
https://www.ncbi.nlm.nih.gov/pubmed/25189523
https://www.ncbi.nlm.nih.gov/pubmed/25189523
https://www.ncbi.nlm.nih.gov/pubmed/25189523

	Title
	Corresponding author
	Abstract 
	Keywords
	Abbreviations
	What is Known 
	Introduction
	Method
	Study design and setting 
	Operational definitions 
	Instruments
	Collection procedure 

	Results
	Discussion
	Conclusions
	Conflict of Interest 
	Funding
	Ethical Approval 
	Informed Consent 
	Author’s Contribution 
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3

