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ORIGINAL ARTICLE

ASSOCIATION OF MATERNAL, OBSTETRIC AND NEONATAL
VARIABLES ON THE USE OF BRONCHIAL HYGIENE MANEUVERS

AND IMPACT ON MORBIDITY, MORTALITY AND SURVIVAL IN
NEONATAL INTENSIVE CARE UNIT

ASSOCIAÇÃO DE VARIÁVEIS MATERNAS, OBSTÉTRICAS E
NEONATAIS NO USO DE MANOBRAS DE HIGIENE BRÔNQUICA E

IMPACTO NA MORBIDADE, MORTALIDADE E SOBREVIVÊNCIA EM
UNIDADE DE TERAPIA INTENSIVA NEONATAL
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ABSTRACT
Objective: To analyze whether maternal, obstetric, anthropometric data of the neonate and
respiratory variables influence the use of BHMs in neonates admitted to the NICU. In
addition, to evaluate the impact of the applicability of this type of technique on the morbidity,
mortality and survival of these neonates. Methods: Retrospective, quantitative study with
descriptive and inferential analysis. Initially, the sample consisted of 599 medical records.
The study involved newborns of both sexes admitted to the Neonatal Intensive Care Unit
(NICU) of the tertiary referral hospital at maternal and child health, during 2017. The
respiratory variables, maternal, obstetric, data of the neonate, morbidity and mortality were
selected. Results: BHMs were associated with neonates whose mothers had a number of
pregnancies ≥ 3 or newborns who had cephalic presentation at the time of delivery. In
addition, there are particularities among neonates who receive this intervention, such as
higher capillary glycemia, lower head circumference and occurrence of jaundice. The
technique was not related to prematurity factors, such as pregnancy time ≤ 24 weeks, or
respiratory factors, such as apnea, flapping of the nose wing, cyanosis and intercostal
retraction. However, the use of the BHMs increases neonatal survival and reduces the
mortality. Conclusion: The BHMs use is determined by maternal, obstetric and neonatal
variables, being determinant to reduce the risk of death  and increase the survival in NICU.

Keywords: Intensive Care Units, Pregnancy, Infant mortality, Respiratory system, Survival
analysis.

RESUMO
Objetivo: Analisar se dados maternos, obstétricos, antropométricos e variáveis   respiratórias
influenciam o uso de BHMs em neonatos internados em UTIN. Além disso, avaliar o impacto
da aplicabilidade desse tipo de técnica na morbimortalidade e sobrevida desses neonatos.
Métodos: Estudo retrospectivo, quantitativo com análise descritiva e inferencial. Inicialmente,
a amostra era composta por 599 prontuários. O estudo envolveu recém-nascidos de ambos os
sexos internados na Unidade de Terapia Intensiva Neonatal (UTIN) do hospital terciário de



referência em saúde materno-infantil, durante 2017. Foram selecionadas as variáveis
  respiratórias, maternas, obstétricas, dados do neonato, morbimortalidade. Resultados: os
BHMs foram associados a neonatos cujas mães tiveram um número de gestações ≥ 3 ou
recém-nascidos que apresentaram apresentação cefálica no momento do parto. Além disso,
existem particularidades entre os neonatos que recebem essa intervenção, como aumento da
glicemia capilar, menor perímetro cefálico e ocorrência de icterícia. A técnica não foi
relacionada a fatores de prematuridade, como tempo de gestação ≤ 24 semanas, ou fatores
respiratórios, como apneia, batimento da asa nasal, cianose e retração intercostal. Porém, o
uso dos BHMs aumenta a sobrevida neonatal e reduz a mortalidade. Conclusão: O uso de
BHMs é determinado por variáveis   maternas, obstétricas e neonatais, sendo determinante para
reduzir o risco de óbito e aumentar a sobrevida em UTIN.
Palavras-chave: Unidades de Terapia Intensiva, Gravidez, Mortalidade infantil, Sistema
respiratório, Análise de sobrevivência.

1 INTRODUCTION

The Neonatal Intensive Care Unit (NICU) is a place with physical and human

resources ideal for the care of complex situations. Directed to the care of high-risk newborns,

providing an inpatient service and comprehensive care to neonates who present complications

and/or anormalities that may generate risk of death. Premature newborns (gestational age less

than 30 weeks; less than 1kg) who need or have undergone invasive and/or high complexity

procedures are also directed to NICU care. The immediate identification of all these

conditions are essential for the maintenance and recovery of neonatal health [1].

In this intensive environment, several professionals work in an interdisciplinary

manner, favoring the neonatal prognosis with different techniques. In the vast majority of

intensive care units, the physiotherapist is a team member who works in the care and

comprehensive management of patients in need of respiratory support. The physical

therapist's action ensures actions of prevention, promotion, education, intervention and

rehabilitation of the patient. In addition, it acts by applying methods, techniques and

resources that ensure functionality and better lung capacity through secretion removal, muscle

strengthening, cardiorespiratory reconditioning and ventilatory support of critical or

potentially critical patients [2-3].

Among the techniques used by this professional in this intensive environment are the

Bronchial Hygiene Maneuvers (BHMs), which have the basis of their application based on

the retention of excess secretion in the respiratory tract through kinetic procedures, postural

and manual techniques [4].



BHMs are widely used in NICU-directed patients, however, there are gaps in

knowledge about these techniques. Thus, it is necessary to evaluate how some variables such

as maternal, obstetric and neonatal factors such as anthropometric data and perinatal

complications can influence the evolution of the newborn's condition so that he or she needs

intervention through these techniques or not.

Respiratory problems are the ones that cause the most increases in complication rates

and hospitalizations among neonates, due to inefficient maturity of the respiratory system,

bigger susceptibility to infection, changes in development and lung growth in the prenatal

period. In addition, most neonatal respiratory problems appear in the first hours of life, in a

nonspecific presentation with overlap of signs and symptoms in most cases [5-6].

Women and newborns are more vulnerable to complications during and immediately

after childbirth. About 2.8 million newborns die each year, one every 11 seconds, mostly from

preventable causes and in developing countries [7]. Given the occurrence of infant mortality,

the follow-up of mothers is extremely important. Prenatal care cannot predict all possible

complications that this mother may develop, however, it helps to reduce risk factors that may

favor a worse infant prognosis, referring to other levels of care if necessary [8].

In addition to harming the health and quality of life of mothers, children and family

members, the birth of neonates with complications generate high costs to hospitals, being

responsible for 65% of hospital expenses in referral units. In addition to expenses and

investments in technologies for early diagnosis and cost of hospitalizations of pregnant

women whose neonates have complications [9].

Therefore, the aim of this study is to analyze whether maternal, obstetric,

anthropometric data of the neonate and respiratory variables influence the use of BHMs in

neonates admitted to the NICU. In addition, to evaluate the impact of the applicability of this

type of technique on the mortality and survival of these neonates.

2 MATERIALS AND METHODS

ETHICAL ASPECTS

The research was conducted after approval by the Research Ethics Committee, n.

2,442,015. The design was performed in accordance with the ethical principles provided in

Resolution 466/12 of the National Health Council of Brazil and was conducted as per the



Declaration of Helsinki. The term of consent was not necessary because it is a retrospective

study of data collection from medical records.

STUDY DESIGN

This study was designed as a retrospective, quantitative study with descriptive and

inferential analysis.

PLACE AND PERIOD OF STUDY

The study collected data from the medical records of patients admitted at the NICU of

Santa Casa de Misericórdia de Belém, PA, Brazil, during 2017. The hospital is a tertiary

reference center for maternal and child health.

SAMPLING

Sampling was probability-based. It was a simple random sample.

SAMPLE

Data from 651 medical records were initially randomly collected in 2017. Each

medical record was assessed to determine whether all the necessary items were correctly

filled in and written legibly before inclusion for analysis. The study involved neonates of both

sexes admitted to the neonatal intensive care unit (NICU). Of these, 599 were selected after

considering the inclusion and exclusion criteria. Then, divided between the bronchial hygiene

groups present [BHMs (+)] (n = 400) and absent [BHMs (-)] (n = 199) because they met the

inclusion and exclusion criteria.

The minimum number of 185 medical records [BHMs (+) n = 131; BHMs (-) n = 54]

was needed for the analysis, based on sample size calculations and pilot data from this study.

Analyses were performed using the odds ratio (OR: 2.862). The association between the use

of cephalic fetal presentation and BHMs was analyzed. For this calculation, the following

parameters were established: one-tail, proportion p2: 0.74, relation of allocation N2/N1: 0.41,

error α = 0.05, and β = 0.2.

INCLUSION CRITERIA

This study included the medical records of neonates admitidos in NICU



EXCLUSION CRITERIA

Incomplete medical records were excluded from the study and the absence of

information on the execution of BHMs, as a physiotherapy service provided was a

determining factor. In the medical records, this information was categorized.

DATA COLLECTION

For data collection, we used a form elaborated by the authors, including maternal

factors, obstetric factors, and anthropometric and postnatal variables of the newborn. After

completing the form, all data were tabulated and compared to verify the relationship between

the values.

PRIMARY OUTCOMES

Neonatal outcomes were: sex, Apgar score, height (cm), weight (g), cephalic

perimeter (cm), thoracic perimeter (cm), abdominal perimeter (cm) and capillary glycemia.

The respiratory signs analyzed were: Signs of respiratory failure (apnea, cyanosis, flapping of

the nose wing (FNW), wailing and retraction), resuscitation maneuvers, ventilatory support

(continuous positive airway pressure [CPAP], invasive mechanical ventilation [IMV] and

surfactant), complications (jaundice, respiratory distress, atelectasis, pneumonia) and

mortality.

STATISTICAL ANALYSIS

After verifying the normality of the data via the Lilliefors test, they were presented as

means and standard deviations (parametric) or medians with 95% confidence intervals (95%

CI) (non-parametric). To verify intergroup differences, non-paired t Test (parametric data) and

Mann-Whitney Test (nonparametric data) were used. Categorical variables were presented as

absolute and relative frequencies. The chi-squared (χ²) test with Yates's correction was used to

analyze the association between categorical variables. To quantify the level of association,

Odds ratios (OR) with 95% CI were used. To survival and length of stay analysis, the

Kaplan-Meier curve was applied to verify the difference and the Log-rank, Breslow and

Tarone-Ware test were used.



3 RESULTS

Maternal age did not differ between groups (BHMs (+): 24 [22-28] years; BHMs (-):

24 [21-29] years; Mann-Whitney test p = 0.8529). Male neonates were more prevalent in both

groups (BHMs (+): n = 226 ; BHMs (-): n = 114). Maternal age did not differ between groups

(BHMs (+): 24 [22-28] years; BHMs (-): 24 [21-29] years; Mann-Whitney test p = 0.8529).

Male neonates were more prevalent in both groups (BHMs (+): n = 226 ; BHMs (-): n = 114).

The maternal and obstetric factors analyzed are present in table 1. The time of

pregnancy ≤ 24 weeks was more associated with the non-use of bronchial hygiene

maneuvers. In addition, the number of pregnancies ≥ 03 and cephalic presentation at the time

of delivery were more associated with the maneuvers.

Table 2 shows the anthropometric data of neonates and their relationship with the use

or not of the BHMs. It was observed that the patients who received bronchial hygiene

maneuvers were those who had higher capillary glycemia and lower thoracic perimeter.

Table 3 shows postnatal data, which include respiratory signs, morbidity and mortality.

Neonates who presented apnea, FNW, cyanosis and intercostal retraction were more

associated with the non-use of BHMs. Patients who presented jaundice and atelectasis, there

was an association with the use of the technique. In addition, neonates who did not receive

the intervention were more likely to have an outcome in death.

Figure 1 shows the Kaplan-Meier curve of neonates admitted to a neonatal intensive

care unit. The analysis revealed that newborns who received BHM had longer survival than

those who did not receive the intervention (Figure 1A). Among the neonates who were

discharged, there was no difference between the groups (Figure 1B).

4 DISCUSSION
Our sample presented a prevalence of male neonates in both groups. In fact, there is

a "disadvantage" regarding gender difference, as observed in respiratory morbidity and
mortality of male newborns described since 1933 reporting the incidence of chronic lung
disease and respiratory distress syndrome represented by higher rates than individuals of
female [10-11].

Despite advances in technologies and interventions to support the survival of
newborns, neonatal death remains a serious public health problem in developing countries
[12]. Thus, this study was carried out to analyze how maternal, obstetric and neonatal
variables influence the use of BHMs in NICU. In addition, to analyze whether the use of the
maneuvers decreases morbidity, mortality and increases survival.



BHMs are resources widely used by physiotherapists in intensive care. They aim to

prevent complications that may be directly associated with the accumulation of nose

secretions, even if the technique presents heterogeneous evidence as to its effectiveness,

which directly affects its possible limitations, including the instruments used to measure

clinical practice [13-15]. In addition to the characterization of each situation that is indicated

a mode of ventilation, the ventilatory adjustments in the newborn should be individualized,

taking into account the circumstance [16].

In the present study, there is an influence of variables on the use of the BHMs.

Characteristics such as shorter gestational time increase the chances of prematurely born

neonates being more likely to suffer major morbidities such as breathing difficulties, which is

the largest contributor to infant mortality as a respiratory disease, and may be represented by

insufficient surfactant, production that has progressively increased production during

pregnancy, peaking around the 35th week [17]. Our study showed that the application of

BHMs techniques were not predominant among neonates who had shorter time of pregnancy.

Then, our hypothesis is that the manipulation by manual therapeutic maneuvers are avoided

in these premature neonates due to physical frailty.

Our study showed a prevalence of BHMs in neonates of multiparous mothers of 3 or

more pregnancies. This relationship can be caused by consequences of multiparity, as

described in a study [18]. That found a high prevalence of spontaneous preterm delivery (GA

<37, <32 and <28 weeks of gestation) in multiparous women in the 4th or 5th pregnancy, as

well as higher numbers of pregnancies to the detriment of those who had 1, 2 or 3

pregnancies, suggesting that the increase in the number of parity is proportional to the risk of

premature delivery and consequently to the occurrence of respiratory distress. A condition

that can be requires interventions, such as BHMs.

We found in our study that the use of the technique was more associated with neonates

who had cephalic presentation (p=0.0001) during delivery. However, Meye et al [19]. when

comparing pelvic and cephalic deliveries, observed a five-fold greater association of mortality

in neonates with cephalic presentation. Thus, we believe that neonates from cephalic delivery

who require ICU usually have a worse clinical status.

Respiratory distress is a syndrome that mainly affects premature babies, affecting

about 1% of premature infants. This condition is a consequence of several perinatal and

postnatal events such as meconium aspiration, sepsis, pneumothorax, delayed transition and



infections, and has as a risk factor premature delivery and cesarean delivery [20]. In the

groups of BHMs present and missing BHMs, all respiratory signs evaluated (apnea, FNW,

cyanosis and intercostal retractor) were more associated with the preference for not using

BHMs techniques [21].

Apnea is characterized as an interruption of breathing for 20 seconds or more, or short

pause followed by bradycardia, cyanosis, or pallor. The proportion of apnea in a newborn

increases as the gestation time decreases [22]. The risk of its occurrence in neonates is due to

natural anatomo-physiological characteristics of this period such as smaller diameter airways,

immature intercostal and diaphragmatic muscle function, and lower pulmonary compliance.

Especially in neonates under intensive care it is common to find individuals who have

immaturity of respiratory centers and airway reflexes [23].

Due to the causes of apnea mentioned above in our study, we observed that the

bronchial hygiene maneuvers is not the most appropriate physical therapy approach to treat

this condition, since it aims to mobilize secretions from the pulmonary periphery to the

central pathways so that they are expelled or aspirated and apnea has its resolution through

other direct interventions such as treatment with methylxane-based drugs, nasal continuous

positive airway pressure (NCPAP) and blood transfusion [24].

The FNW is a sign of common respiratory distress in patients under intensive care

clinically associated with the occurrence of taquipnea [25]. Another common clinical sign in

hospitalized newborns is the intercostal retraction, which indicates the use of accessory

muscles for breathing, can be caused by inflammatory conditions in the lower airways such as

bronchiolitis, which is also manifested through the presence of mucus. In NICU, it can be

treated with the aid of mechanical ventilation, which can increase the production and

accumulation of these secretions in the airways, and then necessary intervention to eliminate

secretion through bronchial hygiene maneuvers [26].

Among the neonatal complications studied, we found an association between the

occurrence of jaundice and the performance of the BHMs technique, demonstrating that the

occurrence of this complication is not a predictive factor for performing these maneuvers.

Neonatal jaundice is a clinical condition that presents recurrent among neonates, however, if

not adequately treated it can cause severe morbidities and even lead the newborn to death

[27]. Its mechanism is caused by high bilirubin levels and is present in about 80% of

premature newborns and 60% of full-term newborns. Of multifactorial causes, it is mainly



due to immaturity of the liver. Treatment of this condition is by phototherapy and is generally

not harmful, however, if the condition is prolonged or if bilirubin levels are too high, there are

chances to develop a condition called kernicterus, characterized by permanent neurological

damage. Although it does not have direct repercussions on the respiratory system, its high

prevalence among premature newborns may justify our findings, since these newborns

usually have their immature vital organs [28].

Capillary glycemia increase is another parameter associated with the use of BHMs.

This condition is common in metabolic alteration especially in premature neonates [29]. The

increase of glycemia has been associated with several morbidities during the neonatal period.

It can cause changes in blood parameters and make the newborn more susceptible to

infections, besides being associated with a higher mortality rate in clinical studies. However,

we highlight that blood glucose levels are within the limits assigned as normal, since the

capillary hyperglycemia present an interstitial glucose concentration > 144 mg / dl (> 8 mmol

/ L) [30].

Neonates from the both of groups had a thoracic perimeter below the normal range (30

to 35 cm) [31]. However, the neonates with a lower thoracic perimeter were less submitted to

BHMs in the NICU. The physical fragility of the neonatal in reducing the application of the

maneuver should be taken into account. In addition, the prediction of the outcome mortality

and survival can be performed from the analysis of certain anthropometric data such as

thoracic perimeter [32]. One study noted that there is a high correlation between this measure

and low birth weight, indicating that premature neonate patients in the intensive care and

coupled for weeks with ventilatory techniques due to secretions present risk factors for

survival [33]. This fact may make this newborn more susceptible to complications in the

intensive environment. These complications are commonly described in the literature

associated with pathologies such as pneumonia or signs of respiratory failure [34]. The lack of

BHMs makes the neonate more secretive and therefore prone to partial or complete

obstruction of the alveolos. Thus, the bronchial hygiene maneuvers, as well as surfactant

stimulation, is necessary for the obstruction to be reparated and the conditioning of the

alveolos can be regularized, contributing to the reduction of mortality from obstruction

[35-36].

Neonatal respiratory diseases manifest in preterm infants in the first hours of life due

to pulmonary immaturity, thus it is necessary to help ventilatory support to promote



functional respiratory independence and accelerate the recovery of the newborn [37]. The

physiotherapeutic intervention by means of bronchial hygiene maneuvers is commonly used

in the daily routine of The NICU, indicating greater ease for mucus movement, and may be

associated with the reduction of the mortality of neonates [38]. Thus, we added that in our

study the application of the maneuver was associated with higher survival and lower

mortality. However, more research is needed to justify such an impact, since its cause is

multifactorial.

The limitations for this study included the data collection process, involving

localization, variations in the insertion of maneuvering conducts and incomplete data of some

variables. These difficulties are presented by epidemiological studies, especially those

conducted in Brazil [39].

5 CONCLUSION

BHMs were associated with neonates whose mothers had a number of pregnancies ≥ 3

or newborns who had cephalic presentation at the time of delivery. In addition, there are

particularities among neonates who receive this intervention, such as higher capillary

glycemia, lower head circumference and occurrence of jaundice. The technique was not

related to prematurity factors, such as pregnancy time ≤ 24 weeks, or respiratory factors, such

as apnea, FNW, cyanosis and intercostal retraction. However, the use of the BHMs increases

neonatal survival and reduces the mortality. In conclusion, the BHMs use is determined by

maternal, obstetric and neonatal variables, being determinant to reduce the risk of death and

increase the survival in NICU.
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Figures

Figure 1

Kaplan-Meier curve of neonates admitted to an intensive care unit. A. Mortality. B. Discharged.
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