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Abstract: Background: Hospitali-
zation of a neonate in the Neonatal
Intensive Care Unit (NICU) can
be an overwhelming experience
for a parent.
Aim: To explore stress experi-
enced by mothers with a newborn
admitted to the NICU.
Methods: Aquantitative, cross-
sectional survey using a validated
psychometric tool (PSS-NICU)
was performed to measure mater-
nal stress related to NICU admis-
sions. Mothers with a newborn
admitted to the study hospital
were enrolled from November
2019 to May 2020. The coding of
the data was done using SPSS Ver
25. Maternal stress was quantified
using the Likert scale; low (1–
2.9), moderate (3–3.9), and high
(4–5).
Results: Among the 104 enrolled
mothers, the mean score was
3.28,consistent with “moderate
stress”. The most stressful events
identified were “parental role
adjustment”, “staff communica-
tion and behaviour”, “appearance
and behaviour of baby” and lastly
“sights and sounds in NICU” with
scores of 3.61, 3.52, 3.33 and
2.84, respectively. Amongst all the
associations studied, only lower
maternal education was found to
be protective against maternal
stress (p-value 0.02).
Conclusion and Contribution:
This study revealed a need in Bot-
swana to address the stress experi-
enced by mothers who have a
newborn admitted to a NICU. We
suggest that health care workers
and policymakers should familiar-
ize themselves with the specific
sources of maternal stress when a
neonate is placed in the NICU.

Interventions such as unit orienta-
tion and involvement of the par-
ents in clinical decisions may help
to facilitate family-centred care in
the NICU, hence reduce maternal
stress.

Key word: Mothers, Neonatal
intensive care, Demography,
Nurses. Doctors, Newborns

Resume: Contexte : L'hospitalisa-
tion d'un nouveau-né dans une
unité de soins intensifs néonatals
(USIN) peut être une expérience
bouleversante pour les parents.
Objectif: étudier le stress ressenti
par les mères d'un nouveau-né
admis à l'unité de soins intensifs
néonatals.
Méthodologie : Une enquête trans-
versale quantitative utilisant un
outil psychométrique validé (PSS-
NICU) a été réalisée pour mesurer
le stress maternel lié aux admis-
sions en USIN. Les mères ayant
un nouveau-né admis à l'hôpital
ont été enrôlées de novembre 2019
à mai 2020. L’analyse des données
a été réalisée à l'aide du logiciel
SPSS Version 25. Le stress mater-
nel a été évalué à l'aide de l'échelle
de Likert ; faible (1-2,9), modéré
(3-3,9) et élevé (4-5).
Résultats : Parmi les 104 mères
inscrites, le score moyen était de
3,28, ce qui correspond à un «
stress modéré ». Les événements
les plus stressants identifiés sont «
l'ajustement du rôle parental », «
la communication et le comporte-
ment du personnel », « l'apparence
et le comportement du bébé » et
enfin « les images et les sons de
l'unité de soins intensifs néonatals
» avec des scores respectifs de
3,61, 3,52, 3,33 et 2,84. Parmi
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Introduction

A neonate born prematurely or with critical illness may
affect the mother’s mental health. Prior studies have
documented elevated maternal stress associated with
their neonates’ stay in neonatal intensive care units
(NICU)1-3. Mothers´ mental health and their ability to
participate in the care of their newborn has been linked
to several advantages including earlier discharge, fewer
complications, better mother–baby bonding, and an eas-
ier transition to home after discharge4. Previous studies
reported that mothers with sick babies in NICUs have
more depressive, anxiety, and stress symptoms, although
few studies have been performed in Botswana. Maternal
-infant attachment was negatively associated with anxi-
ety and stress symptoms5.

NICUs are specialized in accurate and precise diagnosis
and management of premature and critically ill neonates
1. Health care workers (HCW) in NICUs provide coordi-
nated care and management of premature and critically
ill neonates, including proper nutrition for appropriate
growth and advanced respiratory support. Advanced
technology and knowledge in neonatology have enabled
these neonates to be cared for and kept alive in NI-
CU2,6,7, but some survive with disabling long-term com-
plications, like cerebral palsy. These conditions then put
financial and psychological strains on the family.

Having a premature or critically ill neonate often has
devastating effects on the mother, family, and other
members of the community, hence, it is important to
study maternal stress associated with NICU admissions
and to develop interventions to help mothers of hospital-
ized neonates to cope with the stress1. HCWs should be
aware of the mother´s and the rest of the family´s con-
cerns and well-being. Caring for the neonate and family
should include respect, information sharing, collabora-
tion, choice, and flexibility at all levels of service deliv-
ery8. Family-centred care has benefits to the well-being
of both the neonate and the family8.

The topic of parental stress in NICU-admitted neonates
has been well explored in developed countries like the
United States (US), the United Kingdom (UK), Austra-
lia, and New Zealand6,9-13. A multicentre, multinational
study explored the effectiveness of Family Integrated
Care (FICare) in NICUs on infant and parent out-
comes14. This study found that weight gain was greater
for infants with mothers who received FICare compared
to the standard care group. These investigators also
found that the parents who received FICare had lower

mean stress and anxiety scores compared to parents who
received standard care. These findings suggest that an
approach to NICU care is family-centred benefits both
neonate and mother.

In contrast to many units in developing countries, neo-
natal units in high income countries (HIC) have put
more effort into family-centred care which has become
the standard of care in many hospitals3. HIC units have
studied outcomes beyond the singular focus of reducing
neonatal mortality15 and explored the stressors that par-
ents face in NICU16. In sub-Saharan countries such re-
search has been very limited. A study in Rwanda on
parents’ perceptions of stress in a NICU17 used a well-
validated and reliable tool (Parental Stressors Scale:
Neonatal Intensive Care Unit, PSS-NICU)6. This study
sought to quantify the level of stress experienced by
parents of NICU-admitted neonates. Another study per-
formed in Botswana by Ncube et al18 used qualitative
methods that highlighted stressors of mothers of preterm
neonates admitted to the NICU. The investigators re-
ported that mothers found the NICU environment in-
timidating, and it heightened their fears and anxieties.
Given a paucity of information from low- and middle-
income countries (LMIC), the current study aimed to
explore NICU-related maternal stress in a tertiary hospi-
tal in Botswana. The study’s primary objective was to
determine the stress levels of mothers of neonates admit-
ted to the NICU using the PSS: NICU tool. The secon-
dary objective was to examine the association between
the maternal and neonatal factors, and the NICU-related
maternal stress.

Materials and Methods
Study Design and Setting

This cross-sectional, quantitative survey used the PSS:
NICU questionnaire to measure the maternal stress re-
lated to the neonatal intensive care unit (NICU) admis-
sions. The neonates were admitted in a tertiary hospital
in Gaborone, Botswana, the Princess Marina Hospital,
(PMH) over a six-month period from the November
2019 to May 2020. PMH is a 567 beds public referral
hospital in the capital city of Botswana, Gaborone. The
NICU is a 6-bed cubicle nested within a 39-bed Special
Care Baby Unit. NICU provides care for critically ill
neonates, including ventilatory support, administration
of surfactant, inotropic medications, and other intensive
care procedures.

se familiarisent avec les sources
spécifiques de stress maternel lors-
qu'un nouveau-né est admis dans
une unité de soins intensifs néona-
tals.  Des interventions telles que
l'orientation de l'unité et l'implica-
tion des parents dans les décisions
cliniques peuvent contribuer à faci-
liter les soins centrés sur la famille,

et donc à réduire le stress maternel
dans l'unité de soins intensifs néo-
natals.

Mots clés : Mères, Soins intensifs
néonatals, Démographie, Stress
parental, Infirmières, Médecins,
Nouveau-nés

toutes les associations étudiées,
seul le faible niveau d'éducation
de la mère s'est avéré protecteur
contre le stress maternel (p= 0,02).
Conclusion et contribution : Cette
étude a révélé la nécessité, au
Botswana, d'aborder la question
du stress subi par les mères dont le
nouveau-né est admis dans une
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Study population and sampling strategy

Our a priori sample size target was 113 based on as-
sumptions we extracted from literature with methodol-
ogy similar to the current study 16,17,19,20 and included a
non-response or missing data rate of 10%. All mothers
of admitted neonates were eligible for enrolment, except
mothers with a pre-existing mental health condition or
age below 18 years. Before invitation to participate in
the study, the mother should have observed her baby in
the NICU, and her baby should have been in the NICU
for one to four days. When mothers came to visit their
babies in the NICU, the study was explained, and they
were invited to participate in the study. Those who
agreed to participate were offered a consent form which
was either in Setswana or English, depending on the
mother’s preference.

Data collection and study tool

After consent was obtained, mothers were given the
questionnaire to complete at their convenience, in
Setswana or English. Some preferred to fill it with the
help of the investigators. We used a validated and reli-
able tool, the PSS: NICU, developed by Miles and Funk
in 1987(Annex 1A, B)6. This was a self-administered
questionnaire that was developed to measure the paren-
tal perception of stress during NICU admissions. The
tool has been well validated in developed countri-
es6,9,12,21 as well as Rwanda17. The tool consists of four
subscales that measure maternal stress levels. The four
subscales were: sights and sounds in NICU, appearance
and behaviour of the infant, parental role adjustment,
and staff communication and behaviour. We collected
maternal demographics and neonatal clinical informa-
tion (Annex 2A,B) and used a tool called the Modified
Sick Neonate Score (MSNS) 22, to classify neonates ac-
cording to the severity of their illness at the time of
NICU admission.

Data analysis

The study used the Likert scale23,24 to grade responses
on maternal stress.  Items of the questionnaire were
coded and processed using the Statistical Package for
Social Sciences (IBM SPSS Statistics, version 25). The
maternal stress level was calculated from each of the
four subclasses in the PSS: NICU tool, classified ac-
cording to points on the Likert scale as follows: low (1–

2.9), moderate3–3.9, and high4,5 stress level. These calcu-
lations were done using means and standard deviations.
Questionnaires that were less than 2/3 complete were
excluded from analysis, replicating the procedure from
the original study25.

Statistical calculations

Maternal demographic data were analysed using de-
scriptive statistics. The total stress levels for each of the
four subscales from the PSS:NICU tool were compared
with the mothers’ demographic and infants’ clinical
characteristics. To find the correlation between these
variables, the following statistical tests were applied:
Firstly, the Student’s t-test was used to compare mater-
nal stress level with an independent variable with two
groups, for example, employment status (yes or no). The
Analysis of Variance (ANOVA) was used to compare
maternal stress level with an independent variable that
had more than two groups, for example, an education
level (none, primary, secondary, or tertiary). A p-value
of <0.05 was used with the above tests to assess for sta-
tistical significance.

Ethical considerations

Ethical clearance was obtained from the University of
Botswana IRB (Reference number: UBR/RES/IRB/BIO/
GRAD/096) (Annex 3A) and the Ministry of Health
(Reference number: HPDME 13/18/1) (Annex 3B).
Mothers were informed that a social worker was avail-
able, should they need any counselling.
The respondents were also informed that they were free
to withdraw from the study at any point without facing
any consequences. There were no financial incentives
offered to participants. Data were treated with privacy
and confidentiality, using a password-protected laptop,
and only accessible to the researchers.

Results

A total of 114 participants were enrolled in the study.
Ten were excluded from analysis due to incomplete
data. Table 1 shows the maternal and infant demograph-
ics for the 104 participants that were included in this
analysis.
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Subscale Stress Score
Mean (SD)

Stress Level
Rating

Sights and sounds 2.84 (0.97) Low
Appearance and behaviour
of baby

3.33 (1.05) Moderate

Staff communication and
behaviour

3.52 (1.36) Moderate

Parental role adjustment 3.61 (0.98) Moderate
Overall score 3.28 (0.87) Moderate

Variables Categories N, number of
participants

Descriptive
statistics

Age in years, mean (SD), range 18-42 104 28.84 (6.13)
18-42 years

Education None
Primary
Secondary
Tertiary

2
6
75
21

1.9%
5.8%
72.1%
20.2%

The severity of infant sickness (MSNS)* Very sick:(MSNS≤10)
Less sick:(MSNS>10)

71
33

68.3%
31.7%

Number of children alive, mode (range) 1-7 104 2 (1-7)
Married Yes

No
16
88

15.4%
84.6%

Employed Yes
No

36
68

34.6%
65.4%

Mode of delivery Vaginal
Caesarean section

68
36

65.4%
34.6%

Planned pregnancy Yes
No

65
39

62.5%
37.5%

Attended ANC** Yes
No

92
12

88.5%
11.5%

Previous baby admitted to NICU? Yes
No

7
97

6.7%
93.3%

Length of NICU stay in days at time of
questionnaire, mean (SD), range

1-4 104 2.46 (1.12)
1-4 days

Table 1: Study participant’s demographics and infant characteristics

*MSNS = modified sick neonate score
**ANC = antenatal clinic

Table 2 provides the stress levels of mothers according
to the four subscales as reported in the PSS-NICU tool.

Mothers of neonates admitted to the NICU had a moder-
ate overall stress level of 3.28, as measured by the PSS:
NICU tool and the Likert scale. The 95% confidence
interval for this study was 3.28±0.17 (3.11<µ<3.45),
where µ is the mean of the study population.

Table 2:  Maternal stress levels as measured by PSS:
NICU tool and Likert scale

Fig 1.1: Maternal stress levels related to parental role adjustment.

Figure 1.1 shows how items under the subscale of “parental role adjustment” stressed the mothers of
neonates admitted to the NICU. “Separation from baby” gave them the most stress while the item of
“no time to be alone with baby” was the source of the least amount of maternal stress.
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Fig 1.2: Maternal stress levels related to sights and sounds in NICU

Figure 1.2 depicts how items from a subscale of “sights and sounds in NICU”
stressed the mothers. The major source of stress was “having ventilator for
baby” while the “large number of staff in the NICU” was deemed least stressful
for them.

Fig 1.3: Maternal stress levels related to staff communication and behaviour in NICU

Figure 1.3 shows how items from a subscale of “staff communication in NICU” stressed
the mothers. Mothers were most stressed by “not enough information about tests” while
“not talking to parents frequently enough” produced the lowest amount of stress.

Fig 1.4: Maternal stress levels related to appearance and behaviour of the baby.

Sight and sound features
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*ANC = antenatal clinic

Discussion

This study examined the mental stress in mothers of
neonates admitted to a tertiary-care referral NICU in a
middle-income country. Circumstances that may poten-
tially induce or relieve maternal stress were explored.
Furthermore, the study explored if maternal demo-
graphic factors or the severity of the neonate´s clinical
condition was associated with maternal mental stress.
We found that mothers of neonates admitted to the
NICU were moderately stressed, in accordance with
similar studies done in developing countries16. In con-
trast, studies done in developed countries like the UK
and the USA found low levels of maternal stress when
their babies were in NICUs6,7,11,25,26. This difference
between developed and developing countries may be
related to struggles that are common in healthcare in
developing countries such as understaffing and shortage
of equipment and medications, and primarily put empha-
sis on medical treatment interventions. In contrast, the
psychological state of the mothers often  take a back
seat19. A study done in a NICU in Thailand showed that
HCWs often viewed parents’ involvement as an obstacle

Variables Categories N, number
participants

Maternal stress
score Mean (SD)

p-value

Age in years 18-30
31-42

64
40

3.32 (0.87)
3.20 (0.88)

0.52

Education None
Primary
Secondary
Tertiary

2
6
75
21

2.09 (0.91)
3.23 (0.73)
3.19 (0.88)
3.72 (0.69)

0.02*

The severity of
infant sickness

Very sick MSNS≤10)
Less sick MSNS>10)

71
33

3.35 (0.94)
3.13 (0.70)

0.25

Number of children
alive

Few (1-3)
Many (4-7)

89
15

3.31 (0.88)
3.11 (0.85)

0.41

Married Yes
No

16
88

3.34 (0.85)
3.27 (0.88)

0.76

Employed Yes
No

36
68

3.45 (0.83)
3.19 (0.89)

0.14

Mode of delivery Vaginal
caesarean section

68
36

3.28 (0.79)
3.27 (1.02)

0.95

Planned pregnancy Yes
No

65
39

3.22 (0.92)
3.38 (0.78)

0.38

Attended ANC* Yes
No

92
12

3.25 (0.90)
3.53 (0.56)

0.29

Previous baby ad-
mitted to NICU

Yes
No

7
97

2.97 (1.12)
3.30 (0.85)

0.34

NICU duration in
days (at time of
questionnaire)

Short (≤2 days)
Long (3-4 days)

52
52

3.29 (0.82)
3.26 (0.86)

0.86

Table 3: Correlation between overall maternal stress levels and demographic parameters

to providing neonatal care27. On the other hand, mother-
child friendly NICUs in developed countries have in-
vested in strategies that promote family-centered care, a
plausible explanation why low levels of stress are ex-
perienced by these parents.

Among the four subscales of the PSS: NICU tool,
“parental role adjustment” scored the highest (3.61),
indicating that mothers with neonates placed in the
NICU did not cope well if their situation changed and
their baby moved to the NICU. Infant-parent separation
during this period obstructed the physical, emotional
bonds between parents and their infants, and this was
likely detrimental to parents’ mental health14. Most stud-
ies both from developed and developing countri-
es2,6,7,11,16,19,20,26,28 have shown this pattern. However,
mothers in developing countries scored higher compared
to peers from developed countries. For example, in a
study done in India16 as well as in the current study,
“parental role adjustment” rated 4.12 and 3.61, respec-
tively. The same subscale in the UK and USA scored
2.98 and 2.75, respectively11. Amongst the four sub-
scales of the PSS: NICU tool, “sights and sounds in
NICU” scored lowest in most studies2,16,25, both in de-
veloped and developing countries, in accordance with

Figure 1.4 depicts how items under the subscale of
“appearance and behaviour of baby” stressed the moth-
ers in NICU. “Abnormal breathing patterns” was the
greatest stressor, while the presence of “bruises, cuts,
and incisions” caused the least amount of stress.

Table 3 reflects the association between the maternal
and neonatal demographic factors versus NICU-related
maternal stress”. Only the maternal level of education
was associated with NICU-related stress. The higher the
mothers’ level of education, the more stressed they re-
ported (p-value of 0.02).
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the current study findings. We suggest that this should
be studied qualitatively with open-ended questions, to
explore how to minimise maternal stress when their neo-
nate is placed in a NICU.

The associations of maternal and infant factors versus
NICU mothers´ stress levels were explored, including
ten maternal demographic factors and the neonates’ ad-
mission clinical status. The level of maternal education
was significantly associated with maternal stress. The
highest educated mothers experienced more stress when
their neonates were placed in the NICU, similar to find-
ings from a study in Rwanda17 and in the USA26. A pos-
sible explanation could be that the highly educated
mothers had a higher awareness and knowledge about
their neonates´ risk of complications and may have ac-
cessed additional information, potentially using internet
search engines, which could lead to feeling frightened
and overwhelmed, as opposed to relying on HCWs who
provide information in a spoken and sensitive manner.
Surprisingly, this study did not find that the severity of
the neonate’s sickness was correlated with the maternal
stress level. This may suggest that all mothers with ba-
bies in NICU are stressed, regardless of the condition of
their neonates, hence all these mothers must receive
special attention and support to alleviate the stress they
experience.

Aspects of NICU practice that contribute to maternal
stress were identified. Sharing this study´s  findings with
HCWs in similar settings, may help to reduce the stress
levels experienced by mothers. Also, the findings of this
study may influence policymakers to consider establish-
ing or building spacious NICUs in the future and allow
parents to spend more time with their infants. This study
highlights the need to capacitate all HCWs on how to
assist parents that experience stressors in NICU. Our
recommendations would be to use the PSS: NICU tool
regularly to screen mothers whose neonates are admitted
to a NICU, and to develop appropriate individual inter-
ventions, including engaging a psychologist to help alle-
viate any experienced maternal stress. For example, a
recent study in USA concluded that universal screening
is needed to identify at-risk mothers as well as a need for
individualized interventions that address both maternal
and child well-being29. Mothers of NICU admitted neo-
nates experienced mental stress so peer counselling by
mothers with a previous NICU experience could be
helpful, as well as organizing regular group counselling
sessions for mothers of NICU babies.

Maternal role adjustment was identified as the highest
stressor; hence interventions should encourageless sepa-
ration of mothers from their baby. NICUs in developing
countries should be designed with enough space ena-
bling mothers to spend more time with their sick neo-
nates, including sufficient time for skin-skin care
(kangaroo-parent/mother care). This could reduce mater-
nal stress.  Future studies should explore how mental
stress experienced by parents evolves throughout their
neonates’ NICU stay, for example by applying repetitive

surveys through the NICU stay. Of utmost importance is
that HCWs working in NICUs must be aware of rou-
tinely providing updates of laboratory tests as mothers
were stressed by “not enough information about tests”.
Counselling the mothers about the condition of their
infants and the NICU expectations should probably be
done early after admission. Education and training of
HCWs can be done by lectures arranged by the hospital.
This will help to give mothers accurate and reliable in-
formation before accessing such information from alter-
native sources like the internet, which can be over-
whelming. Such interventions could help alleviate ma-
ternal stress associated with a higher maternal level of
education in this study.
This study has limitations. It was not designed to ex-
plore if prematurity or low birth weight impacted on
maternal stress, but instead summarized the neonate's
clinical features and associations with mothers´ wellbe-
ing. In contrast, a study done in India16 showed that the
more premature the neonate was, the higher the maternal
stress.  Similarly, a study in Rwanda showed that moth-
ers whose neonates had low birth weight tended to ex-
perience more stress17. Generalization of this study find-
ings is limited as sampling was done by a non-random
convenience method in a single referral governmental
hospital. Furthermore, the use of questionnaires to ex-
plore maternal stress could have been influenced by sub-
jective bias, e.g., social desirability, a tendency of indi-
viduals to present themselves in a positive light accord-
ing to social norms and values30. The lack of fathers in
the study is another limitation, but this study was not
designed to explore fathers’ stress levels while some
studies in the developed world did11,25,26.

Conclusions

The findings of this study highlight challenges experi-
enced and interventions which are needed to relieve ma-
ternal stressors when a neonate is admitted to NICU.
HCWs and policymakers should familiarise themselves
with stressors associated with NICU stays. As a result
they should implement interventions to reduce the ma-
ternal stress and thereby promote good health to both
child and parent, in accordance with the WHO definition
of health as “a state of complete physical, mental and
social well-being and not merely the absence of disease
or infirmity31.”
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