Shiraz E-Med ]. 2019 January; 20(1):e84063. doi: 10.5812[sem;j.84063.

Published online 2018 December 23. Research Article

Effects of a Quiet Time Protocol Implementation on Respiratory Rate
and SpO, in Preterm Infants

Hossein Zeraati', Fateme Nasimi®", Maryam Ghorbanzadeh' and Azade Sarani?

'Department of Anesthesiology, School of Nursing and Midwifery, North Khorasan University of Medical Sciences, Bojnurd, Iran
*Department of Pediatric Nursing, School of Nursing and Allied Health, Jahrom University of Medical Sciences, Jahrom, Iran
*Department of Midwifery, Faculty of Medical Science, Zahedan Branch, Islamic Azad University, Zahedan, Iran

" Corresponding author: Department of Pediatric Nursing, School of Nursing and Allied Health, Jahrom University of Medical Sciences, Jahrom, Iran. Email:
nasimif@yahoo.com

Received 2017 April 11; Revised 2018 October 14; Accepted 2018 October 15.

Abstract

Background: There are extremely stressful stimuli in the NICU environment. Although attempts have already saved neonates in
this unit, this can disturb the adaptability of the infants with environmental stimuli.

Methods: In this study, 120 preterm infants were randomly divided into experimental and control groups. The quiet time protocol
was implemented at16:00 -18:00 while the control group received a routine program at 11:00 - 13:00. SpO, and respiratory rate were
measured in 15-min intervals and one hour before and after both times. The sound level and light intensity were also measured.
Data analysis was done by independent t-test, Mann Whitney, and ANOVA using SPSS version 11.5.

Results: Of all infants, 40% were girls and 60% were boys. Regarding intra-group comparison, the Friedman’s nonparametric test
showed that the percentage of oxygen saturation in the quiet-time group was not significantly different at the first, second, and
third hours during the intervention (P = 0.32); in the control group, it was not also significant. The respiratory rate at the second
hour of the intervention was lower in the quiet time group than in the control group (P < 0.07).

Conclusions: The implementation of the quiet time protocol can decrease heart rate and respiratory rate through a decrease in
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environmental stimuli (noise, light, and infant handling), and thus, is recommended for reducing stress in preterm infants.

1. Background

Approximately, 13 million preterm infants are born
worldwide annually (1). Despite advances in obstetric care,
not only the rate of preterm birth in recent 40 years has
not decreased, but also it has increased in the past two
decades (2, 3). Iran is also a region with a high prevalence
of preterm delivery and premature infants, accounting for
almost 10% of the total births (4).

Today, with the improvement achieved in the care of
premature infants, especially with the proper use of sur-
factants, the number of premature infants who survive has
significantly increased. This has turned the attention of ex-
perts to the improvement and development of this popula-
tion (5). According to the WHO definition, the infants born
earlier than 37 weeks from the mother’s last menstrual pe-
riod are considered premature (6). The premature infants,
instead of being placed in a quiet environment and rich of
sensory stimulation needed for their growth and develop-
ment, are kept in the neonatal intensive care unit (NICU)

where it is full of light, noise, and stress for the premature
infant (7, 8).

Sources of stress in the NICU are disturbing and
painful: long-term ventilation, nursing care, and physical
environment, especially noise and light. In this condition,
the infant has to consume its energy that may affect im-
provement and growth and change the physiological pro-
cess and the structure of the central nervous system (9).

Noise is a very stressful environmental stimulus whose
effects are reversible in short-term, but can also cause
permanent long-term damage (10). America Pediatrics
Academy recommends a moderate intensity of sound in
the ward as 45 dB during the day and 35 dB at night (11).
This level of noise in the NICU is due to incubators’ fan,
ventilator, other babies crying, and the noise of personnel,
phones, and regular alarm of systems that can produce a
noise up to 80 - 90 dB even inside the incubator (12). If the
noise level is higher than the recommended levels, it may
have adverse effects including reduced arterial saturation,
increased heartrate and respiratory rate (13), hypertension
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(14), and intracranial pressure. The prematurity of the self-
regulation system of brain vessels in the infant indirectly
causes decreased perfusion and oxygen supply to the brain
and leads to agitation, crying, and behavioral changes (15,
16).

Another stressor in the ward is the early, prolonged
exposure to severe light or continuous exposure to mild
light, which can be harmful to preterm infants (17). The re-
sults of a study showed that the mean intensity of light in
NICUs is about300 lux that may reach the maximum inten-
sity of 2251 lux (18). Some effects of severe light in preterm
infants are retinal damage and impaired sleep patterns,
the evolution of circadian rhythm, and growth (19). The re-
sults of studies on the infants’ responses to light suggest
that decreased light in the ward results in improved sleep,
reduced physical activity, reduced heart rate, reduced fluc-
tuations in blood pressure, and increased weight gain in
infants confirmed with clinical status (20).

In neonatal wards, the infants’ rest is usually impaired
due to the repeated handling that is associated with physi-
ological adverse effects such as hypoxia, apnea, hyperventi-
lation, increased intracranial pressure, and behavioral dis-
orders (21). To avoid disturbing the infant several times
during a single hour (once for nutrition, then for the blood
test, another time for removing or sucking the lung se-
cretions), all these measures can be summed up and per-
formed at the same time or shortly after another (22).

The environment we provide for the infant should not
merely be considered for the survival of the newborn; but
it has to include attention to the growth and development
of the infant, too (12). Therefore, nowadays attention to
various environmental stimuli and special conditions of
NICUs, especially for premature infants, and painful proce-
dures performed every day on these babies is of great im-
portance. While exposure to strong stimuli such as light,
sound, touch, or painful treatment procedures in the NICU
can cause impaired brain developmentin newborns(23)in
the short terms, it can interfere the infant’s development
processin thelong term (24). Due to the physiological limi-
tations of premature infants, the appropriate modification
of the physical environment is necessary for the newborn’s
continued development and reduced length of stay in the
NICU (25).

Another point to mention is the fact that nurses have
the most contact with infants. This makes their roles im-
portant in the formation and modification of the environ-
ment. Thus, one of their duties in the ward is to deal with
the stress of the physical environment, to evaluate its com-
plications in the infant’s health, and trying to solve the
stress (26). This is possible when all personnel are aware
of the effects of such stimuli. Infants reveal signs through
changes in their physiological status such as changes in

heart rate, respiration, oxygen level, blood pressure, skin
color and temperature, and the way of coping with the en-
vironment (27).

Because of the effects of environmental stimuli on
the infant and the lack of research in this field in Iran,
the researchers decided to change the physical environ-
ment of NICUs for the growth and development of the in-
fant through minimizing environmental stresses such as
sound, light, and nursing interventions. Some of these
changes included the implementation of a comfortable
and costless method such as the quiet time protocol with
the purpose of having one hour of uninterrupted rest dur-
ing the day with reduced noise, light, and infant handling
(28).

Some studies have shown that the quiet time has a posi-
tive impact on the infants. In fact, the aim of the quiet time
istoimprove the growth and development of infants in the
NICU (29). Research has shown that the implementation of
quiet time in the patient care unit promotes the relaxation
and sedation for patients, families, and the staff by reduc-
ing the environmental noise and stimuli (30). With regard
to the problems of environmental stimuli in the ward, we
need such a protocol.

2. Objectives

The aim is to include it as a hospital standard, such as
that of hand washing, in the program of improving the
quality of the hospitals in the country, if positive results
are obtained. The next aim is to evaluate the effect of the
implementation of this protocol on SpO, and respiratory
rate of premature infants.

3. Methods

This study was a clinical trial with a crossover design
performed from March to June 2013. The population of the
study consisted of preterm infants admitted to the NICU
of Ghaem Hospital, Mashhad. The infants were enrolled
according to the information available in their records.
Given that the mainvariables in this study (respiratoryrate
and heart rate) were quantitative, determining the sam-
ple size was based on the comparison of the two commu-
nities. First, a pilot study was conducted and its findings
were used to calculate the total sample size of the study.
Finally, 120 cases (60 cases in each group) were calculated.
Preterm infants were selected by a convenience sampling
and divided randomly into two groups.

The inclusion criteria for infants comprised a gesta-
tional age of 30 - 37 weeks at birth, Apgar score > 7 in the
firstand fifth minutes of birth, hemodynamic stability (HR
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=120-160,RR=30-50, SpO, =85% -95%, and the armpit tem-
perature of 36°C - 37°C), spontaneous ventilation without
other modes of ventilation, and lack of congenital malfor-
mations, particularly cardiovascular and respiratory dis-
eases.

The exclusion criteria included the need for ventilation
support during the study, being complicated with apnea
and seizures during the study, and if other infants in the
unit needed mechanical ventilation during the implemen-
tation of the quiet time protocol leading to the increased
level of noise more than permitted (> 60 dB).

The content validity was used to determine the valid-
ity of checklists and forms used for selecting the sample,
assessment of physiological indices and environmental
stimuli in the unit, and the infant’s demographic infor-
mation. The validity of monitor devices, sound analyzer,
and lux meter was determined based on valid marks under
the supervision of experts. The simultaneous observation
method was used to determine the reliability of the form
used for recording the respiratory rate and heart rate of in-
fants. In this method, the respiratory rate and heart rate
of 10 infants were collected from the monitor separately
by two nurses and then, by conducting a correlation coef-
ficient test, the reliability was obtained as 0.96 and 98%, re-
spectively. Moreover, the reliability equivalent was used to
assess the reliability of the monitor, sound analyzer, and
lux meter so that each time before the intervention, their
accuracy was compared with another device. The light in-
tensity was measured using a lux meter (Hagner model
EC1) and the noise level using a sound analyzer (TES-1358
model).

Before the intervention, the researcher in a period of
one week assessed the status of the ward in terms of relax-
ation time and environmental stimuli such as noise, light,
and infant handling by nurses. Then, a training class was
held for nurses in two days for two hours regarding the ef-
fect of the environmental stimuli on infant and the strate-
gies to reduce these stimuli.

In the implementation phase of the plan, the quiet
time protocol was performed every day by providing a
checklist including three steps of adjustment of nursing
activities, preparing the environment, and adjustment of
mothers’ activities in the presence and supervision of the
researcher in the intervention group from 4 P.M. to 6 P.M.

The protocol was designed by the researcher based on
the literature and surveys of professors and experts work-
ing in the NICUs. It included the reduction of environ-
mental stress by adjusting the light intensity, reducing the
ward’s noise, limiting visits during the quiet time, and lim-
iting the movements of employees. The treatment mea-
sures were performed as far as possible form this time (be-
fore or after) and if necessary, were performed as quiet.
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In this study, the hours of 11 A.M. to 1 P.M. were consid-
ered as the normal time during which the control group
received the ward’s routine programs and no intervention
was performed. The quiet time protocol was performed on
the infants from 4 P.M. to 6 P.M. in the intervention group.
The reason for choosing the time of 4 P.M. to 6 P.M. was that
in these hours of the day, the lowest routine drugs were
given and no visitor was present.

The sampling method was as crossover so that among
the eligible infants, half of them were randomly placed in
the control at11A.M.to1P.M. and the remaining in the inter-
vention group in the quiet hours of 4 PM. to 6 PM. On the
next day, the infants in the intervention group were placed
in the control group and the infants in the control group
were placed in the intervention group. For example, on the
first day, the control group at 11 A.M. to 1 P.M. (normal time)
and the intervention group at 4 P.M. to 6 P.M. (quiet time)
were assessed in terms of heart rate and respiratory rate.
On the next day, the same infants in the intervention group
were assessed at 11 A.M. to 1 P.M. and the infants in the con-
trol group at 4 P.M. to 6 PM.

Despite that infants in the control group apparently
underwent the intervention of the quiet time, they were
not evaluated for physiological variables at that time and
moreover, the effects and outcomes of the intervention
(the quiet time) were short enough to have no effect on the
infant’s status on the next day and hence, it had no con-
founding effect on the results.

Each infant was assessed for two hours during the nor-
mal time and the quiet time in terms of SpO, and respira-
tory rate using a monitor attached to the infant in the be-
ginning of the intervention, every 15 minutes during the
intervention, and one hour before and after the normal
time and the quiet time. During the normal time and the
quiet time, environmental stimuli such as light and sound
levels were also measured.

In terms of ethical considerations, after receiving per-
mission from the Ethics Committee of Mashhad Univer-
sity of Medical Sciences and offering the introduction let-
ter from the School of Nursing and Midwifery to the Re-
search and Treatment Education Center of Ghaem Hospi-
tal and obtaining informed consent from the parents of in-
fants participated in the study, the objectives and relevance
of the study were completely described for them. Parents
were assured that participation in the study was voluntary
and had no negative effects on service and care delivery
of their infant, and information would be kept confiden-
tial. If the parents would like to participate in the study, a
consent form was given to them to read and sign. The par-
ents were encouraged to ask their questions from the re-
searcher.

Data were analyzed using SPSS version 11.5 software.
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To evaluate the normal distribution of quantitative vari-
ables, the Kolmogorov-Smirnov test and the Shapiro Wilk
test were used. To compare the variables between the two
groups in case of normal distribution, independent ¢-test
and otherwise, Mann-Whitney test was used. To compare
the intergroup related variables before the intervention,
the first, and the second hour of the intervention, vari-
ance analysis with repeated measurements was used and
in case of non-normal distribution, the Friedman test was
performed. P < 0.05 was considered significant.

4. Results

In this study, there were 48 female infants (40%) and
72 male infants (60%). The mean gestational age of stud-
ied preterm infants was 32.0 &= 1.9 weeks and the age of in-
fants at the time of the study was 6.1 = 5.5 days. The mean
birth weight was 1691.2 & 55.06 g. In addition, 80% of the
infants were hospitalized due to prematurity. The results
in Table 1 show that the two groups of the normal time and
the quiet time were significantly different in terms of ex-
posure to environmental stimuli in the ward (sound, light,
and infant handling) (P < 0.001).

According to the results in Table 2, based on the inde-
pendent t-test, the two groups were not significantly differ-
ent in terms of the respiratory rate before the intervention
(P = 0.49), at the first hour of the intervention (P = 0.23),
and after the intervention (P = 0.26). However, the respira-
toryrate at the second hour of the intervention was signifi-
cantly different between the two groups (P < 0.001) so that
the mean respiratory rate at the second hour during the
intervention was about 10.8% lower in the group of quiet
time than in the group of the normal time.

The internal results of variance analysis with repeated
measurements showed that the respiratory rate signifi-
cantly changed in the group of quiet time before the inter-
vention, at the first and second hours during the interven-
tion (P < 0.001); but these changes were not significant in
the control group (P=0.12). In terms of intergroup compar-
ison, the general linear model of bilateral variance analysis
suggested that the changes in the respiratoryrate were not
significantly different between the two groups (P < 0.07).

According to the results, the two groups had no sig-
nificant difference in the percentage of oxygen saturation
in the pre-intervention stage based on the results of inde-
pendent t-test (P = 0.12) and they were homogeneous in
this regard. Moreover, during the first and second inter-
vention periods and after the intervention, the percent-
age of oxygen saturation in the two groups did not dif-
fer significantly (P = 0.48, P = 0.99, and P = 0.49, respec-
tively). However, the mean oxygen saturation in the first
and second hours of the intervention was less variable in

the quiet time group than in the normal time group (Table
3). Regarding the intra-group comparison, the Friedman
nonparametric test showed that the percentage of oxygen
saturation in the quiet-time group was not significantly
changed during the first, second, and third hours of the in-
tervention (P = 0.32); in the control group, it was not also
significant (P=0.40).

5. Discussion

According to the results of this study, during the quiet
time, environmental stimuli (noise, light, and infant han-
dling) showed significant changes compared to the nor-
mal time (P < 0.001).

In terms of heart rate, the results of the present study
showed that the mean heart rate of infants in the interven-
tion group in the second hour during the study was sig-
nificantly lower, about 10 beats/minute in infants of the
control group. The heart rate in the group of the quiet
time before the intervention, at the first and second hours
of the intervention significantly changed, but the changes
were not significant in the group of the normal time. The
changes in the heart rate at different stages of evaluation
were significantly different between the two groups.

The findings also exhibited that the two groups were
significantly different in terms of the respiratory rate at
the second hour of the intervention so that the mean res-
piratory rate at the second hour of the intervention was
about six units lower in the quiet time than in the nor-
mal time groups. The respiratory rate in the group of the
quiet time, before the intervention, at the first and second
hours of the intervention had significant changes, but the
changes were not significant in the group of normal time
and between the two groups at different stages of evalua-
tion.

This showed that the implementation of the quiet time
protocol could reduce environmental stress (noise, light,
and infant handling) and ultimately led to reduced heart
rate in preterm infants. It seemed that the designed quiet
time protocol in the NICU could be useful to lessen the re-
sponses to stress in preterm infants.

Slevin et al. performed a study entitled “Changing
NICU and measurement of infants’ responses”. The results
showed that during the quiet time, environmental param-
eters (light, noise, personnel’s activities, and infant han-
dling) had significant changes compared to the normal
time (P < 0.01), and these changes in the NICU environ-
ment were significantly different in the quiet time period
bya2mmHg decrease in diastolic blood pressure, mean ar-
terial pressure, and decreased body movements. No signif-
icant changes were observed in terms of heart rate, systolic
blood pressure, and blood oxygen saturation (31). In the
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Table 1. Comparison of Environmental Stimuli in the Ward (Sound, Light, and Infant Handling) in the Two Groups of Quiet Time and Normal Time

Groups Noise (dB) Light (Lux) Infant Handling (Frequency)
Quiet time 57.6 £15 72.3 £3833 07+05
Normal time 66.1+26 759.9 %+ 2.6 14+52

Pvalue® t=21.84,P< 0.001°

2=9.79,P< 0.001°

2=9.55,P< 0.001°

2 Result of Mann-Whitney and independent-samples t-test.
b Independent-samples t-test.
€ Mann-Whitney.

Table 2. Comparison of the Respiratory Rate Before, During, and After the Intervention in Two Groups of Quiet Time and Normal Time

Groups Respiratory Rate (Mean + SD) PValue®
Before the Intervention The First Hour During the The Second Hour During the Inter Group Between Group
Intervention Intervention
Quiet time 55.0 +7.4 525+ 6.7 50.6 6.9 < 0.001
Normal time 53.9 £ 83 541+ 82 561+ 9.1 0.12 0.07
pvalue® t=0.68,P=0.49 t=118,P=0.23 t=3.49,P< 0.001

2 Result of analysis of variance with repeated measurements.
b Result of independent-samples t-test.

Table 3. Comparison of the Percentage of Oxygen Saturation Before, During, and After the Intervention in the Two Groups of Quiet Time and Normal Time

Percentage of Oxygen Saturation (Mean -+ SD) Friedman Analysis
Groups After the Intervention
Before The First Hour During The Second Hour Inter Group Chi-Square
the Intervention During the
Intervention

Quiet time 94.5 +33 94.7 £3.0 94.9 +2.9 P=032 2.26 94.8 +2.7
Normal time 95.5+23 95.0 £ 2.6 94.0 £2.8 P=0.40 1.83 95.53 +1.8

P value® z=1.55,P=0.12 t=0.70,P=0.48 t=0.08,P=0.93 2=0.68,P=0.49

? Independent-samples t-test and Mann-Whitney

present study, during the quiet time, environment param-
eters (noise, light, and infant handling) were significantly
reduced. In addition, during the quiet time, the heart rate
and respiratory rate were significantly different. However,
only was the heart rate significantly different between the
two groups of the normal and quiet time. The heart rate
and respiratory rate before, at the first and second hours
of intervention reduced in the quiet time compared to the
normal time.

The findings of Slevin et al. (31) study were inconsis-
tent with the findings of the present study. In the study of
Slevin et al., among physiological indicators, only was di-
astolic blood pressure significantly different in the quiet
time so that diastolic blood pressure was 2 mmHg lower
in the quiet time group compared to the normal time
group. While in the present study, the implementation of
the quiet time protocol could reduce the heart rate and res-
piratoryrate, only was the heart rate significantly different
between the quiet and normal time so that the heart rate
was 10 beats/minute and the respiratory rate was about five
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units lower in the infants of the quiet time group than in
those of the normal time group.

The difference in the findings of our study and Slevin
et al. (31) study might be due to the quality of implemen-
tation of the quiet time protocol, short duration of the in-
tervention, and different gestational age. In the study of
Slevin et al., the implementation of the quiet time proto-
col lasted one hour from 2:30 P.M. to 3:30 P.M. while in the
present study, it was for two hours from 4 P.M. to 6 P.M. Pos-
sibly the longer implementation of the quiet time proto-
col in the present study had more effects on the respira-
tory and heart rate. Further, in the study of Slevin et al.,
the studied preterm infants were with respiratory distress
syndrome under mechanical ventilation with a gestational
age of 24 - 32 weeks. However, in the present study, the
preterm infants with a gestational age of 30 -37 weeks were
evaluated without mechanical ventilation.

Abujarir et al. performed a study entitled “The ef-

fect of earmuff on vital signs of newborns admitted to
the NICU”. The results showed that the heart rate, systolic
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blood pressure, respiratory rate, and blood oxygen satu-
ration were significantly changed within 72 hours in the
group with earmuff compared to the group without ear-
muff (P < 0.001) (32). The findings of Shiroiwa et al. study
showed that when the infants’ eyes were closed, they had
less activity and respiratory rate than the time their eyes
were open (33).

In the studies of Abujarir et al. (32) and Shiroiwa
et al. (33), the results showed that the vital signs were
stable when environmental stress was reduced through
using earmuff and blindfold, which was consistent with
the present study findings. In the mentioned studies,
although earmuff and blindfold could be stressors in
preterm infants, using them was effective and the results
were positive. This is while in the present study, by the
implementation of a quiet time protocol including envi-
ronmental and behavioral changes of the personnel of the
NICU during a given period of the day without any stress
for the infant, environmental stress was decreased and led
to decreased heart and respiratory rate in preterm infants.

The limitations of this study included different thresh-
olds of pain in the infants and individuals and differences
of infants in response to external stimuli. We tried to de-
crease the severity of these effects by random assignment
of the infants into two groups of the quiet and normal
time.

5.1. Conclusions

The overall goal of this study was to determine the ef-
fects of a quiet time protocol on respiratory and heart rate
in premature infants. The results showed that the heart
rate decreased with the implementation of the quiet time
protocol. Due to the effectiveness of the quiet time proto-
col in the reduction of environmental stimuli through be-
havioral and environmental changes, it is recommended
to implement this protocol as the standard care for reduc-
ing stress and improving the growth and development of
premature infants in the NICU. Given that one of the main
responsibilities of nurses is to achieve non-invasive meth-
ods for the treatment and care of patients, it is hoped that
the results of this research increase the area of nurses’ ac-
tivities related to the care of premature infants and en-
hance the quality of nursing care. It is suggested that the
quiet time protocolis assessed in longer periods (morning,
afternoon, and evening shifts) in future studies.
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