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Abstract
Introduction

Promoting healthy sleep practices from birth has a positive effect on infants and their families. Our goal was
to implement measures to promote safe and healthy sleep practices for infants and to evaluate their impact.

Methods

A quality improvement project was developed in the maternity ward of a level II hospital in Portugal. The
study comprised three phases: evaluation of the information provided to parents and infants’ sleep habits by
a telephone survey between two and three months of age; intervention through the application of

measures, which included informative leaflets, posters, and training sessions for medical and nursing staff;
and evaluation of the implemented measures after one year, applying the same survey.

Results

We recorded an increase of 13% in parents informed about safe sleep surfaces (p=0.001) and position
(p<0.001). Additionally, 19.3% more infants were sleeping in the supine position (p<0.001). Only 74.7% were
sleeping in a crib, and bed sharing was still a common practice (20.9%). Regarding sleep habits, we recorded
a 7.6% increase in infants sleeping in the dark at night (p=0.216), and a 17.2% increase in the use of the night
light (p=0.003) for diaper changes/feeding.

Discussion

Our project was effective in improving parents’ knowledge concerning safe sleep practices, increasing the
proportion of infants sleeping in the supine position, and reducing light exposure at night. However, we had
no effect on bed sharing, which remains frequent, related to our population's cultural background.

Categories: Pediatrics
Keywords: infant sleep, quality improvement projects, sleep habits, sleep position, s: sudden infant death syndrome

Introduction

Sleep is a necessary and essential function for life and one of the human resources for homeostasis [1-3].
The duration, quality, and structure of sleep evolve throughout the human lifespan, with particularly
significant changes occurring during the first five years of life. Newborns spend up to 80% of the day asleep,
while most infants and preschool-aged children sleep for up to 50% of the day [3]. Inadequate sleep,
particularly at early ages, has adverse effects on overall health, endocrinological and metabolic functions,
and also neurocognitive and emotional development [1,2,4-6]. There are cultural differences in the duration,
patterns, and habits of sleep in infants and children [3,6,7]. Similarly, caregivers' perceptions and
expectations regarding infants' sleep are influenced by cultural and family context, as well as by the media
[8,9]. Promoting healthy sleep practices from birth has a positive effect on the quality of sleep for infants and
their families [3,10,11]. These practices include establishing sleep routines; exposure to natural sunlight,
with reduced lighting at night; bathing and/or massage at the end of the day; skin-to-skin contact; and
reducing sound stimuli and activity in the hours before sleep [2,3].

Sudden unexpected infant death (SUID) is defined as the death of an infant less than one-year-old that
occurs suddenly and unexpectedly. It includes sudden infant death syndrome (SIDS) when the cause remains
unexplained after extensive investigation [12]. Since 1992, with the emergence of the first prevention
campaigns, there has been a significant reduction in SUID and SIDS, with a trend towards stabilization from
2000 onwards. However, SIDS remains the leading cause of postnatal death (28 days per year) [12]. In 2019,
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the incidence of SUID in the United States of America (USA) was 90 per 100,000 live births [12]. In 2015, the
incidence of SUID in Western Europe was 29.9 per 100,000 live births. In the European context, Portugal had
one of the lowest rates, 16.4 per 100,000 live births [13]. Studies conducted in the USA showed ethnic and
racial disparities. This is multifactorial and includes differences in the prevalence of infants sleeping in a
supine position, the practice of bed-sharing being more common in African American families, and less
access to economic, social, and educational resources [12].

Current recommendations for the prevention of SIDS include room-sharing with parents until six to 12
months, in their own crib; supine positioning without crib inclination; a firm mattress, well-fitted bedding
without loose ends; avoiding overheating; and not placing stuffed animals, pillows, blankets, or other
objects in the crib. Breastfeeding, especially exclusive breastfeeding, the use of a pacifier, and an up-to-date
vaccination schedule are considered protective factors, while prematurity, low birth weight, pre-and/or
postnatal exposure to tobacco, and caregivers under the influence of alcohol, drugs, or sedative medications
are risk factors for SIDS [12].

The goal of this quality improvement project was to develop and implement measures to promote safe and
healthy sleep practices in newborns or infants born in our hospital and to evaluate the impact of these
measures. The hospital serves a population of 557,060 inhabitants, of which about 20% are under 20 years of
age and 12% are foreign residents with legalized status [14]. During the years the study took place, 2021 and
2022, there were 2,148 and 2,647 births, respectively. Since 2010, the hospital has held certification as a
Baby-Friendly Hospital. The maternity ward can accommodate up to 30 mother-infant dyads in a rooming-in
arrangement.

Materials And Methods

This was a quality improvement, prospective, longitudinal, and interventional study developed by the
maternity ward of Hospital Professor Doutor Fernando Fonseca, Amadora, a public level II hospital in
Portugal. The study comprised three phases over a period of two years (2021-2022). In phase 1, we evaluated
the information provided to parents during hospitalization and the sleep habits of infants born in January
2021, with a telephone survey to parents, applied when the child was two to three months old. The questions
were designed by our team, based on variables identified through a literature review and clinical experience.
It assessed demographic data, pregnancy and delivery data, feeding, knowledge concerning SIDS, measures
to prevent SIDS, and infants’ sleep habits (Appendix 1).

In phase 2 (intervention), based on the analysis of the first surveys, measures were developed and
implemented to improve the knowledge of parents about SIDS and to promote safe and healthy sleep
practices. Informative leaflets (in Portuguese and English) and posters (in Portuguese) were created by our
team and displayed in the maternity ward, obstetrics emergency, and consultation waiting rooms (Figure 7).
Moreover, one training session was held for the neonatology medical staff and two for obstetrics nurse staff.
These training sessions aimed to review current knowledge on healthy sleep habits in infants and on
measures to prevent SIDS, standardize sleep practices in the maternity ward, and unify the information
provided to parents. In this regard, we created an intervention flowchart with various stages, from the
delivery ward to discharge from the maternity ward, to ensure that the medical and nursing teams could act
in an integrated and standardized manner (Figure 2).
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Did you know...

= While sleeping, the baby produces growth
hormones, strengthens the immune system,
consolidates memory and develops learning
skills.

m Babies only acquire the circadian rhythm
(day-night rhythm) around 3 months. Until
then, the baby sleeps for periods of equal
duration whether it is night or day.

u Baby naps evolve over time. In the first
few months, they take several naps
throughout the day. For 6 months, they take
a nap in the morning and another after
lunch, which becomes progressively longer.
From 12-16 months, they take only one nap
after lunch, lasting 1,5 to 3 hours.

Healthy sleep habits
since birth

# (reate a routine. Every night do the same
way when laying down the baby, to help
him understand that it is time to sleep.

# Naps should be done with light and sounds
of daily routine.

# At night, reduce the lights and prefer
yellow lights (less stimulating), including
when changing diapers and feeding. The
baby must sleep in the dark.

« Give a bath in the afternoon to help to relax.

+ Sing a lullaby or choose a playlist of baby
songs.

# Give lap. Babies need the comfort of their
parents to feel safe and ready to fall asleep.

 lawing down your baby when he is
somnolent but still awake, will help him to
learn to fall asleep on his own.

+ Do not respond immediately if the baby
moves, as it may be dreaming.

# Do not leave him crying alone. Crying
causes stress and dysregulation.

Take care of you!

The first few months of a baby s
life can be very demanding!

To take care of your baby, you need to be in
your best condition:

m Take naps during the day, while the baby
is sleeping.

m The first part of the night is usually when
the babies sleep more deeply and with
fewer awakenings. Follow the baby’s sleep
and fall asleep early.

® Do not skip meals.

m Ask your partner/family member to stay
with the baby while you take a shower and
relax a little.

m Housework can wait. Ask family or friends to
help with meals and cleaning the house.

m If you feel exhausted and unable to take
care of your baby, ask for help. Postpartum
depression is real and one of the factors for its
development is tiredness. Asking for help is
no shame.

e e cson o et g

Safe sleep,
Peaceful sleep

Sudden Infant Death Syndrome happens

when the baby is found dead during
sleep. The risk is greatest in the first 6

months and may occur up to 12 months.

What should you do to protect your baby:

1. Must sleep in the parents’ room until 6 to
12 months.

~

. Always lay him on his back.

w

. Lay him down in his crib. It is not advisable
to sleep in the parents’ bed. Co-sleeping
cribs that attach to parents’ bed are a safe
alternative.

. The mattress must be firm.

He should not use a pillow.

. The head of the crib must not be tilted.

N o v a

. Do not place stuffed animals or other
objects in the crib.

®

. Feet should touch the bottom of the crib,
50 he doesn't slip.

9. Cover only up to the shoulders, leaving the
arms out.

10. Do not wrap him up too much. The room

temperature should be 18-20°C. Do not use
a duvet as it promotes overheating.

(-

FIGURE 1: Informative leaflet (English version)

Image credit: Hospital Professor Doutor Fernando Fonseca Team

*
* Child and Youth Department

Women's Department

. Breast milk is protective.

12. Pacifier use is protective but should
not be given until breastfeeding is
established.

e

. Smoke-free environment in 100%.
Smoking outside the house is equally
harmful, as smoke particles accumulate
on clothing and skin.

=

. Do not consume alcoholic beverages.
Alcohol increases the baby’s risk of
accidents.

The parents of newborns photographed for posters and leaflets provided written informed consent.
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2. Maternity Ward 4. Before Discharge

= Correct the newborn’s positioning
to ensure they are in the supine
position;

= Emphasize the importance of the
newborn sleeping in the crib and

= Discuss healthy sleep habits;

= Reinforce education on SIDS
prevention measures and
provide the leaflet in print format

remaining there when the mother if preferred); » .
is absent: = Adress any remaining questions
or concems.

= Inform parents about the posters
displayed and the digital leaflet
(available via QR Code).

-O O O o—>

1. Delivery Ward 3. First Medical Assessment
= The newborn should sleep in = Standardize the explanation
the crib (they may be on the regarding SIDS and preventive
mother’s bed only when both measures;
the mother and the newborn = Adress any questions or concerns.
are awake);

= Position the newborn in the
supine position.

FIGURE 2: Intervention flowchart

In phase 3, we evaluated the impact of these measures one year after being implemented. The same
telephone survey was applied to parents of infants born in July 2022, at age two to three months old,
similarly to phase 1. In both phases 1 and 3, the inclusion criteria were: newborns born in our hospital
during the specified periods (January 2021 for phase 1 and July 2022 for phase 3); newborns rooming in with
their mothers in the maternity ward; parents who speak Portuguese or English; parents who answered the
telephone (three attempts on different days); and parents who provided verbal informed consent. The
exclusion criteria included newborns born outside the specified periods; newborns admitted to the neonatal
intensive care unit; language barriers (inability of the parents to communicate in English or Portuguese);
parents who did not answer the telephone (three attempts on different days) or whose number listed in the
records was invalid; and parents who did not provide informed consent for the survey.

Lastly, we compared the data of the surveys applied in phases 1 and 3. The statistical analysis was performed
using IBM SPSS Statistics for Windows, Version 28 (Released 2021; IBM Corp., Armonk, New York, United
States). For continuous variables, the independent t-test was applied, while the Pearson chi-square test was
employed for categorical variables. A significance level of <0.05 was set for all analysis.

The study was reviewed and approved by the hospital’s Ethics Committee (registration ID number 001/2022).
The study has been granted an exemption from requiring written informed consent by the participants in the
telephone surveys. The participants in the telephone surveys provided verbal informed consent. Written
informed consent was provided by the parents of newborns photographed for posters and leaflets. All of the
information was anonymous and confidential.

Results

We conducted 109 surveys in phase 1 and 158 surveys in phase 3. The sampling process is described in
Figure 3. The median age of the mothers was 31 years in both phases (Table 7). In phase 1, 59.6% of the
mothers were Portuguese, and 40.4% were immigrants. In phase 3, we recorded a considerably higher
number of immigrant mothers (70.3%), with only 29.7% being Portuguese. The most frequent countries of
origin were Cape Verde, Guinea-Bissau, and Brazil. The median length of residence in Portugal was seven
years in phase 1 and five years in phase 3. Regarding family structure, most were nuclear families (68.8% in
phase 1, 80.4% in phase 3). The median number of household members was 4 in both phases.
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Sampling process

Phase 1 Phase 3
January 2021 July 2022
176 Number of births 246
Number of newborns in rooming-in with 219
143 their mothers in the Maternity Ward
109 surveys 2nd-3rd 158 surveys
34 exclusions month of life 61 exclusions
= Did not answer the phone/ the = Did not answer the phone/ the
number was not assigned: 23 number was not assigned: 43
= Language barrier (language other = Language barrier (language other
than Portuguese and English): 9 than Portuguese and English): 11
= Did not give consent: 2 = Did not give consent: 7

FIGURE 3: Sampling process

Phase 1 (n=109) Phase 3 (n=158)
Infant’s sex
Male 52.3% (57) 48.7% (77)
Female 47.7% (52) 51.3% (81)
Mother’s age — median (minimum-maximum) 31 years (18-47 years) 31 years (18-46 years)
Mother’s nationality
Portugal 59.6% (65) 29.7% (46)
Cape Verde 7.3% (8) 27.7% (43)
Guinea-Bissau 10.1% (11) 10.3% (16)
Angola 4.6% (5) 8.4% (13)
Sao Tome and Principe 4.6% (5) 4.5% (7)
Brazil 10.1% (11) 11.6% (18)
Others 3.6% (4) 7.8% (15)
Time living in Portugal — median (minimum-maximum) 7 years (1-31 years) 5 years (0-30 years)
Family structure
Nuclear 68.8% (75) 80.4% (127)
Single parent 22.9% (25) 12.0% (19)
Extended 8.3% (9) 6.3% (10)
Reconstructed 0% 1.3% (2)
Number of household members — median (minimum-maximum) 4 members (2-10 members) 4 members (2-9 members)

TABLE 1: Demographic data

Data related to pregnancy, delivery, and feeding are described in Table 2. Most pregnancies were single
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(96%) and full-term (92.7%). About 50% of deliveries were vaginal. At discharge, around 80% of newborns
were exclusively breastfed. At the time of the survey, at two to three months of age, this percentage dropped

to 56.0% in phase 1 and in lesser extent (65.8%) in phase 3.

Type of pregnancy

Gestational age

Type of delivery

Skin-to-skin contact in the first hour of life

Breastfeeding in the first hour of life

Feeding on discharge

Feeding at the time of the survey

Single

Twin
Full-term
Pre-term
Vaginal
Assisted vaginal (vacuum/ forceps)
C-section
Yes

No

Yes

No
Breastfeeding
Formula
Combination
Breastfeeding
Formula

Combination

TABLE 2: Pregnancy, delivery, and feeding data

Phase 1 (n=109)
96.3% (105)
3.7% (4)
92.7% (101)
7.3% (8)
50.5% (55)
17.4% (19)
32.1% (35)
93.6% (102)
6.4% (7)
90.8% (99)
9.2% (10)
80.7% (88)
3.7% (4)
15.6% (17)
56.0% (61)
19.3% (21)

24.8% (27)

Phase 3 (n=158)
96.2% (152)
3.8% (6)
92.4% (146)
7.6% (12)
53.2% (84)
13.9% (22)
32.9% (52)
88.0% (139)
12.0% (19)
88.6% (140)
11.4% (18)
82.3% (130)
3.8% (6)
13.9% (22)
65.8% (104)
13.9% (22)

20.3% (32)

In phase 1, 80.7% of parents reported that during hospitalization they were informed about safe sleep
surfaces, and 82.6% about safe sleep positions (Table 3). At the moment of the survey, 77.1% of infants were
sleeping in a crib and 17.4% were bed sharing; 72.5% slept in the supine position; 58.7% of parents were
familiar with the concept of SIDS, but only 25.7% knew up to what age it is most frequent; 57.8% of infants
used a pacifier during sleep; 32.1% were exposed to tobacco smoke. In phase 3, we recorded an increase of
around 13% in parents informed about safe sleep surface (p=0.001) and position (p<0.001). Additionally,
19.3% more infants were sleeping in the supine position (p<0.001). Nonetheless, only 74.7% were sleeping in
a crib, and bed sharing was still a common practice (20.9%). Regarding knowledge of SIDS, we recorded an
11.6% increase in parents who were familiar with the concept (p=0.051), but similar rates related to the age
up to which it is more frequent. We observed a 10.4% reduction in pacifier use (p=0.097) compared to phase
1 and a 12.5% reduction in tobacco exposure (p=0.020). Notably, in both phases, all infants were in room-

sharing.
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During hospital stay, were you informed about safe sleep
surface?

During hospital stay, were you informed about safe sleep
position?

Do you know what is SIDS?
Do you know up to what age SIDS is most common?

Does the baby sleep in parents’ room?

In what position does the baby sleep most of the time?

Where does the baby sleep most of the time?

Does the baby use a pacifier to sleep?

Is the baby exposed to tobacco?

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Supine
Prone
Lateral
Crib

Bed
sharing

Carrycot
Yes

No

Yes

No

Phase 1
(n=109)

80.7% (88)
19.3% (21)
82.6% (90)
17.4% (19)
58.7% (64)
41.3% (45)
25.7% (28)
74.3% (81)
100% (109)
0% (0)
72.5% (79)
7.3% (8)
20.2% (22)

77.1% (84)

17.4% (19)

5.5% (6)
57.8% (63)
42.2% (46)
32.1% (35)

67.9% (74)

TABLE 3: Sudden infant death syndrome (SIDS) prevention

Phase 3
(n=158)

94.3% (149)
5.7% (9)
95.6% (151)
4.4% (7)
70.3% (111)
29.7% (47)
25.9% (41)
74.1% (117)
100% (158)
0% (0)
91.8% (145)
2.5% (4)
5.7% (9)

74.6% (118)

20.9% (33)

4.5% (7)
47.4% (75)
52.5% (83)
19.6% (31)

80.4% (127)

Statistical analysis

2 _ .
X21)=11.909;
p=0.001

2 o
X2(1)=12.404;
p<0.001

X?(1=3.802; p=0.051

X2(1=0.002; p=0.962

2 .
XE(y=17.773;
p<0.001

X2(1=0.198; p=0.656

X2(4)=2.756; p=0.097

X2(1=5.407; p=0.020

There was no statistically significant association between the nationality of the mother (Portuguese or

immigrant) and parents being informed about safe sleep surfaces (p=0.526) or positions (p=0.419). Similarly,

we found no association between the nationality of the mother and the surface (p=0.210) and position

(p=0.907) the infant usually sleeps. Conversely, being an immigrant mother was associated with not knowing

what SIDS is (p<0.001) and up to what age it is most frequent (p<0.001). We also identified a statistical

association between being a Portuguese mother and the use of a pacifier (p<0.001) and exposure to tobacco

smoke (p<0.001).

Regarding sleep habits (Table 4) and related routines, in both phases, most families preferred the evening for
bath time (71.6% and 65.2%, respectively). Most infants slept during the day with natural light (84.4% and
86.0%, respectively). At night, in phase 1, only 37.6% of infants slept without light, in contrast with 6.4% and
4.6% that slept with screen light and lamp light, respectively. In phase 3, we recorded an 8.0% increase in
infants sleeping without light (p=0.216), due to a decrease in screen light (4.4%) and lamp light (0.6%). For

diaper changes or feeding during the night, in phase 1, a night light was used in 56.9%, screen light in
15.6%, and lamp light in 27.5%; in phase 3, we observed a 17.2% increase in the use of the night light

(p=0.003), in detriment to screen and lamp light. Finally, regarding the duration and continuity of nighttime

sleep, the median number of consecutive sleep hours was four and five hours, respectively. The median

number of nighttime awakenings was one awakening per night in both phases.
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Evening
Morning
. Afternoon
What time does the baby usually take a bath?

Twice a
day

Variable

Yes
Does the baby take naps in daylight?

No

Night
light

Screen
Does the baby sleep with a light at night? light

Lamp
No

Night
light

What light do you use to feed or change the baby’s diaper at night?  Screen
light

Lamp

How many hours does the baby sleep at a time? — median
(minimum-maximum)

How many times does the baby wake up at night? — median
(minimum-maximum)

TABLE 4: Sleep habits

Phase 1
(n=109)

71.6% (78)
11.9% (13)

2.8% (3)

3.7% (4)

10.1% (11)
84.4% (92)

15.6% (17)

51.4% (56)

6.4% (7)
4.6% (5)
37.6% (41)

56.9% (62)

15.6% (17)

27.5% (30)

4 hours (2-12
hours)

1 time (0-4
times)

Phase 3
(n=158)

65.2% (103)
13.3% (21)

6.3% (10)

8.9% (14)

6.3% (10)
86.0% (136)

13.9% (22)

49.4% (78)

4.4% (7)
0.6% (1)
45.6% (72)

74.1% (117)

19% (30)

6.9% (11)

5 hours (1-9
hours)

1 time (0-5
times)

Statistical
analysis

2 = o
X2(4y=1.199;
p=0.274

2 .
X2 (1)=1.450;
p=0.704

2 .
X2(1)=1.528;
p=0.216

2 .
X (1)—8606,
p=0.003

t264)=0.131;
p=0.896

t(265)=0.260;
p=0.795

Discussion

The results before quality measures implementation (phase 1) demonstrated unsafe sleep practices and gaps
in parents' knowledge about SIDS. Regarding the role of healthcare professionals, the results show that
information about safe sleep practices was regularly provided to parents in the vast majority of cases. After
the implementation of the quality measures (phase 3), we noted a significant increase in the rate of parents
informed about safe sleep practices and infants sleeping in the supine position. However, the measures did
not significantly impact bed-sharing practices. Notably, we did not identify significant differences between
the immigrant and Portuguese populations in terms of positioning babies or bed sharing. We acknowledge
that cultural factors associated with bed-sharing are very strong in our population (both Portuguese and

immigrant), making this aspect difficult to change through the measures applied in this study.

Regarding knowledge of SIDS, we also observed an increase (though not statistically significant) in the rate

of parents aware of this concept, but not concerning the age up to which it is most frequent. In the

immigrant population, literacy regarding SIDS was lower. In phase 3, the rate of immigrants was higher than
in phase 1, which we believe may have contributed to a lesser effect of the implemented measures on SIDS
acquaintance. Cultural differences were also noticeable in the use of pacifiers and exposure to tobacco
smoke, which were both more frequent in the Portuguese population. Therefore, we believe that the
reduction in these variables from phase 1 to 3 is not related to our intervention but rather to the higher

prevalence of the immigrant population in phase 3.

Regarding light exposure, the measures were effective in increasing the use of night lights for diaper
changes or feedings during the night, instead of using more intense lights. Although not statistically
significant, we also noted an increase in the rate of infants sleeping at night without light. Studies show that
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cyclical light exposure according to the day-night pattern is important from early ages to establishing a sleep
routine [2,3]. Infants who have a cycled light pattern tend to sleep longer during the night period [2].
Regarding the duration and continuity of nighttime sleep, our results align with the physiology of sleep in
infants, which involves frequent nighttime awakenings for feeding, given the high energetic needs [8].

We found several quality improvement studies in the literature targeting safe and healthy sleep practices in
infants. In the study published by Shaikh SK et al., the implemented quality measures were based on
educating the nursing staff and parents, as well as providing sleep sacks for the infants. After a year, the
percentage of infants with 'perfect sleep’ increased from a baseline of 41.9% to 67.3%. Improvements were
sustained over 12 months later, suggesting that quality improvement interventions can have long-lasting
results [15]. Another study by Kellams et al., which involved eight maternity hospitals in the United States,
used a set of materials that included, among others, posters and pocket-size cards for parents. It also showed
positive results, with an increase of 24-57% from baseline in the percentage of mothers who reported
receiving information about safe sleep, an increase of 24% in infants sleeping in the supine position (93%),
and of 33% in those sleeping in a safe sleep environment (88%). Changes were also sustained for up to 12
months [16]. The study by Mason B. et al. also used an intervention bundle with educational tools for
parents. In the initial phase, only 25% of infants had safe sleep practices. After the intervention, the
percentage increased to 58%, and 95% of parents planned to use the supine position at home [17]. A study
conducted in Portugal by Martins et al. compared the sleep habits of infants whose mothers received
information in the maternity ward about sleep hygiene versus mothers who did not receive that information.
Maternal education was positively associated with healthy and autonomous sleep habits in infants up to six
months of age, namely sleeping in their own crib and falling asleep on their own. The authors propose that
sleep education should start as early as possible, ideally during pregnancy and early postpartum [11]. Our
study, similar to those mentioned above, reinforces the effectiveness of quality improvement programs in
promoting safe and healthy sleep habits in infants, especially if starting with early instruction of the
families.

We identified some limitations in the study. Our leaflets were available in Portuguese and English, and the
posters were only in Portuguese. The population served by our hospital is characterized by a high rate of
immigrants, and although most come from Portuguese-speaking countries, many are from other countries.
The language barrier may have limited our intervention, not only in the leaflets/posters but also in the oral
transmission of information to parents. It is noteworthy that the telephone surveys were conducted in
Portuguese or English, thus excluding participants not fluent in these languages, which reduces bias in the
study results. In the near future, we consider it a priority to translate the materials into the most prevalent
native languages in our population, namely French and Creole languages. The samples from phases 1 and 3
have some important differences, not only in number (more births and consequently more surveys
conducted in phase 3) but also in a higher proportion of immigrant mothers in phase 3. Cultural factors
associated with sleep, as well as the language barrier, may therefore have had a greater impact in phase 3.
The surveys were conducted by telephone by only one of the study authors, which reduced subjectivity and
variability in the survey application among the participants. However, we do not exclude the possibility that
response induction may have occurred, especially on questions perceived as sensitive, such as smoking,
which may therefore be underestimated. Finally, in the survey variables, we did not include the educational
level of mothers, a potentially important factor for understanding sleep-related literacy.

It is important to highlight that the surveys also provided an opportunity to clarify doubts and to educate
the families. All parents were informed about safe sleep surfaces and positions, recommendations for the
prevention of SIDS, and the importance of proper cyclical light exposure for the establishment of a sleep
routine.

The training sessions conducted for the medical and nursing staff aimed to standardize the sleep practices in
the maternity ward, as well as the information transmission to parents. However, team turnover, especially
in the nursing team, is a factor associated with information transmission failures, which may have been a
limitation in the implementation of this project, requiring ongoing training.

Conclusions

In conclusion, the quality measures implemented were effective in improving parents’ knowledge
concerning safe sleep practices, in increasing the proportion of infants sleeping in the supine position, and
in reducing light exposure at night. Nonetheless, the measures had no statistical effect on bed sharing,
which remains very frequent and worrisome. Although it is highly not recommended, we believe that
cultural factors associated with bed-sharing are still very strong in our population, making this aspect
difficult to change through the measures applied in the study. Establishing healthy sleep practices from birth
has a positive impact throughout life. With this project, our hospital prioritizes sleep as one of its healthcare
quality and patient education goals.

Appendices
Appendix 1
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Telephone Survey Consent Form

With this telephone survey, we are inviting you to participate in a quality improvement project aimed at
implementing measures to promote safe and healthy sleep practices for infants and evaluating the impact of
these measures.

Your participation is entirely voluntary. The survey will take approximately 10 minutes to complete. We will
ask you questions about demographic data, pregnancy and delivery, feeding, knowledge concerning sudden
infant death syndrome (SIDS), measures to prevent SIDS, and infants' sleep habits. You may skip any
question you do not wish to answer, and you can stop the survey at any time without any consequences.

Your responses will remain confidential and will be used solely for research purposes. No personally
identifiable information will be linked to your responses.

There are no known risks associated with participating in this survey. While there are no direct benefits to
you, your feedback will contribute to improving the care provided in the maternity ward of our hospital,
specifically regarding infant sleep.

Your participation is entirely voluntary. You are free to decline or withdraw at any point during the survey
without any penalty or loss of benefits.

By verbally consenting to participate in this survey, you are confirming that you have understood the
purpose of the survey and what participation involves, that your participation is voluntary, and that you
may withdraw at any time or choose not to answer specific questions.

Telephone Survey

Date of birth: __ /  /

Date of telephone survey: _ /_ /
1. Demographic data

1.1. Infant’s sex:

o Male

o Female

1.2. Mother’s age:

1.3. Mother’s nationality:

1.4. Time living in Portugal (in case of immigrant mother):
1.5. Family structure:

o Nuclear

o Extended

o Single parent

o Reconstructed

1.6. Number of household members:
2. Pregnancy, delivery, and feeding
2.1. Type of pregnancy:

o Single

o Twin
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2.2. Gestacional age:

2.3. Type of delivery:

o Vaginal

o Assisted vaginal (vaccum/ forceps)

o C-section

2.4. Did the baby have skin-to-skin contact in the first hour of life?
o Yes

o No

2.5. Was the baby breastfed within the first hour of life?

o Yes

o No

2.6. What was the type of feeding at the time of discharge?
o Breastfeeding

o Formula

o Combination

2.7. What is the current type of feeding?

o Breastfeeding

o Formula

o Combination

3. Sudden infant death syndrome (SIDS) prevention

3.1. During hospital stay, were you infomed about safe sleep surface?
o Yes

o No

3.2. During hospital stay, were you infomed about safe sleep position?
o Yes

o No

3.3. Do you know what is SIDS?

o Yes

o No

3.4. Do you know up to what age SIDS is most common?

o Yes

o No
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3.5. Does the baby sleep in parent’s room?

o Yes

o No

3.6. In what position does the baby sleep most of the time?
o Supine

o Prone

o Lateral

3.7. Where does the baby sleep most of the time?
o Crib

o Bed sharing

o Carrycot

3.8. Does the baby use a pacifier to sleep?

o Yes

o No

3.9. Is the baby exposed to tobacco?

o Yes

o No

4. Sleep habits

4.1. What time does the baby usually take a bath?
o Evening

o Morning

o Afternoon

o Twice a day

o Variable

4.2. Does the baby take naps in daylight?

o Yes

o No

4.3. Does the baby sleep with a light at night?
o Night light

o Screen light

o Lamp

o No
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4.4. What light do you use to feed the baby or change the baby’s diaper at night?
o Night light

o Screen light

o Lamp

4.5. How many hours does the baby sleep at a time?

4.6. How many times does the baby wake up at night?

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Ana Teresa Guerra, Sara Completo, Andreia F. Ribeiro, Daniela David, Helena C.
Loureiro, Rosalina Barroso

Acquisition, analysis, or interpretation of data: Ana Teresa Guerra
Drafting of the manuscript: Ana Teresa Guerra, Sara Completo, Andreia F. Ribeiro

Critical review of the manuscript for important intellectual content: Daniela David, Helena C.
Loureiro, Rosalina Barroso

Supervision: Helena C. Loureiro, Rosalina Barroso

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Ethics Committee of Hospital Professor Doutor Fernando Fonseca, EPE issued
approval 001/2022. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. Banks S, Dinges DF: Behavioral and physiological consequences of sleep restriction. ] Clin Sleep Med. 2007,
3:519-28. 10.5664/jcsm.26918

2. De Beritto TV: Newborn sleep: patterns, interventions, and outcomes. Pediatr Ann. 2020, 49:e82-7.
10.3928/19382359-20200122-01

3. Bathory E, Tomopoulos S: Sleep regulation, physiology and development, sleep duration and patterns, and
sleep hygiene in infants, toddlers, and preschool-age children. Curr Probl Pediatr Adolesc Health Care. 2017,
47:29-42. 10.1016/j.cppeds.2016.12.001

4. Quist]S, Sjodin A, Chaput JP, Hjorth MF: Sleep and cardiometabolic risk in children and adolescents . Sleep
Med Rev. 2016, 29:76-100. 10.1016/j.smrv.2015.09.001

5. Sun], Wang M, Yang L, Zhao M, Bovet P, Xi B: Sleep duration and cardiovascular risk factors in children and
adolescents: a systematic review. Sleep Med Rev. 2020, 53:101338. 10.1016/j.smrv.2020.101338

6. van Litsenburg RR, Waumans RC, van den Berg G, Gemke R]J: Sleep habits and sleep disturbances in Dutch
children: a population-based study. Eur | Pediatr. 2010, 169:1009-15. 10.1007/s00431-010-1169-8

7. McLaughlin Crabtree V, Beal Korhonen J, Montgomery-Downs HE, Faye Jones V, O'Brien LM, Gozal D:
Cultural influences on the bedtime behaviors of young children . Sleep Med. 2005, 6:319-24.
10.1016/j.sleep.2005.02.001

8. Rudzik AE, Ball HL: Biologically normal sleep in the mother-infant dyad. Am | Hum Biol. 2021, 33:e23589.
10.1002/ajhb.23589

9. Patrick KE, Millet G, Mindell JA: Sleep differences by race in preschool children: the roles of parenting
behaviors and socioeconomic status. Behav Sleep Med. 2016, 14:467-79. 10.1080/15402002.2015.1017101

10.  Voltaire ST, Teti DM: Early nighttime parental interventions and infant sleep regulation across the first
year. Sleep Med. 2018, 52:107-15. 10.1016/j.sleep.2018.07.013
11.  Martins RM, Oliveira JR, Salgado CC, et al.: Sleep habits in infants: the role of maternal education . Sleep

Med. 2018, 52:138-44. 10.1016/j.sleep.2018.08.020

2024 Guerra et al. Cureus 16(12): €75672. DOI 10.7759/cureus.75672 13 of 14


https://dx.doi.org/10.5664/jcsm.26918?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5664/jcsm.26918?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3928/19382359-20200122-01?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3928/19382359-20200122-01?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cppeds.2016.12.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cppeds.2016.12.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.smrv.2015.09.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.smrv.2015.09.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.smrv.2020.101338?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.smrv.2020.101338?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00431-010-1169-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00431-010-1169-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.sleep.2005.02.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.sleep.2005.02.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ajhb.23589?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ajhb.23589?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/15402002.2015.1017101?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/15402002.2015.1017101?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.sleep.2018.07.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.sleep.2018.07.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.sleep.2018.08.020?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.sleep.2018.08.020?utm_medium=email&utm_source=transaction

Cureus

Part of SPRINGER NATURE

12.

13.

14.

15.

16.

17.

Moon RY, Carlin RF, Hand I: Evidence base for 2022 updated recommendations for a safe infant sleeping
environment to reduce the risk of sleep-related infant deaths. Pediatrics. 2022, 150:1-47.
10.1542/peds.2022-057991

de Visme S, Chalumeau M, Levieux K, et al.: National variations in recent trends of sudden unexpected
infant death rate in Western Europe. ] Pediatr. 2020, 226:179-185.e4. 10.1016/].jpeds.2020.06.052
Pordata: Censos de Portugal em 2021 (Website in Portuguese) . (2024). Accessed: May 25, 2024:
https://www.pordata.pt/.

Shaikh SK, Chamberlain L, Nazareth-Pidgeon KM, Boggan JC: Quality improvement initiative to improve
infant safe sleep practices in the newborn nursery. BMJ Open Qual. 2022, 11:1-7. 10.1136/bmjoq-2022-
001834

Kellams A, Parker MG, Geller NL, et al.: TodaysBaby quality improvement: safe sleep teaching and role
modeling in 8 US maternity units. Pediatrics. 2017, 140:1-9. 10.1542/peds.2017-1816

Mason B, Ahlers-Schmidt CR, Schunn C: Improving safe sleep environments for well newborns in the
hospital setting. Clin Pediatr (Phila). 2013, 52:969-75. 10.1177/0009922813495954

2024 Guerra et al. Cureus 16(12): €75672. DOI 10.7759/cureus.75672

14 of 14


https://dx.doi.org/10.1542/peds.2022-057991?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2022-057991?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpeds.2020.06.052?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpeds.2020.06.052?utm_medium=email&utm_source=transaction
https://www.pordata.pt/?utm_medium=email&utm_source=transaction
https://www.pordata.pt/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjoq-2022-001834?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjoq-2022-001834?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2017-1816?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2017-1816?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0009922813495954?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0009922813495954?utm_medium=email&utm_source=transaction

	“My Baby’s Sleep”: A Quality Improvement Project to Promote Safe and Healthy Sleep Practices
	Abstract
	Introduction
	Methods
	Results
	Discussion

	Introduction
	Materials And Methods
	FIGURE 1: Informative leaflet (English version)
	FIGURE 2: Intervention flowchart

	Results
	FIGURE 3: Sampling process
	TABLE 1: Demographic data
	TABLE 2: Pregnancy, delivery, and feeding data
	TABLE 3: Sudden infant death syndrome (SIDS) prevention
	TABLE 4: Sleep habits

	Discussion
	Conclusions
	Appendices
	Appendix 1

	Additional Information
	Author Contributions
	Disclosures

	References


