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ABSTRACT
OBJECTIVE: To assess the effect of a supportive educational intervention on the psychological
wellbeing of mothers whose babies were admitted to Neonatal Care Unit (NCU) in Nigeria.
METHODS: Controlled trial involving 41 mothers whose babies were consecutively admitted into
two NCUs (21 in the intervention group and 19 controls). The intervention group received two
group-based sessions which included psychological coping strategies, and familiarity with NCU
environment, equipment, personnel and procedures. The control group received usual care.
Outcome measures were depressive symptoms (Edinburg Postnatal Depression Scale—EPDS),
stress-related to NCU (Parental Stressor Scale: Neonatal Intensive Care Unit—PSS: NICU) and
post-traumatic symptoms (Impact Event Scale-Revised—IES-R).
RESULTS: Difference-in-Differences (DiD) analysis showed a difference of �4.70 in PSS: NICU
score in favour of the intervention group which was statistically significant [F(3, 75) ¼ 9.47,
p< 0.0001, R2 ¼ 0.28]. The differences in EPDS (0.91) and IES-R (2.55) were not statistically sig-
nificant [F(3, 75) ¼ 10.10, p¼ 0.74] and [F(3, 75) ¼ 10.13, p¼ 0.73], respectively. All the mothers
in the treatment group expressed satisfaction with the intervention.
CONCLUSION: This brief group-based supportive educational intervention for mothers with
babies in NCU was feasible, acceptable and helpful in reducing stress related to NCU. Larger
controlled trials are recommended to establish the generalizability of these findings in this region.
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LAY SUMMARY

Babies born too early and or with complications require admission to special hospital called
Neonatal Care Unit (NCU) to help them to survive. However, parents whose babies are admitted
to NCU can find the experience frightening. We examined how to reduce the fear and stress moth-
ers in Nigeria experience when their babies are admitted to NCU.
We had two groups of mothers. The first group made up of 21 mothers was taught how to cope
with the stress of having a baby in NCU. They were also shown how the various equipment in the
NCU work, what the staff in NCU do and what types of things need to be done to help their babies.
The second group of 19 mothers received usual care but did not have the extra teaching the first
group received. After 2 weeks, we checked the level of depression and stress the mothers in both
groups had compared with the level before the first group received the extra teaching.
We found that mothers in the first group who received the extra teaching were less stressed about
having their babies in the NCU compared with the mothers that did not receive the teaching.

K E Y W O R D S : neonatal intensive care unit (NCU), post-natal depression, parental stress, education-
al intervention, supportive counselling

I N T R O D U C T I O N
Fifteen million babies are born prematurely every
year and Nigeria has the third highest number of pre-
mature births in the world [1]. Prematurity accounts
for 1 million deaths annually [2] making it a leading
cause of under-five mortality. Also, the surviving pre-
mature babies are at increased risk of medical and
developmental complications associated with long
term learning disabilities, hearing and visual impair-
ments [3]. Specialist care in Neonatal Care Units
(NCU) can greatly improve the survival of babies
born pre-term. Low cost options such as Kangaroo
mother care can also be helpful in regions with lim-
ited access to NCU [4]. In addition to prematurity,
new born babies can also require admission to NCU
due to respiratory distress syndrome, sepsis, hypogly-
caemia, jaundice and asphyxia [5].

Parents who are not used to NCU are likely to
find the environment ‘unusual’ and even frightening
[6]. This potentially distressing experience can occur
for the following reasons [7]. First, the atypical ap-
pearance of the preterm infant can challenge the
parent’s pre-birth expectations. Second, the sight of
babies in incubators or on mechanical ventilators
and the acute realization of the baby’s vulnerability
can be distressing to parents. Third, the frequent and
varied sounds of monitors can be disconcerting for
parents who being unfamiliar with the significance
may assume the worst with each beep. Fourth, the
baby’s admission is often unexpected which means

there is little time to prepare parents for the experi-
ence. Finally, parents may feel inadequate because a
large proportion of their baby’s care is being pro-
vided by medical and nursing staff who may be too
busy to involve the parents. In countries like Nigeria
where some of the cost of NCU care has to be
funded out-of-pocket, the unexpected financial bur-
den can be a further stress for the family [8]. Thus
some parents whose babies are admitted to NCU
may have difficulties coping with these stressful expe-
riences; hence a recent systematic review [7] found
increased prevalence of anxiety, depression and post-
traumatic stress disorder among such parents. These
findings indicate the need for psychosocial support
tailored towards the unique situation of parents
whose babies are admitted to NCU [9].

Systematic reviews have shown that a range of
psychosocial interventions can reduce distress and
depression among mothers or both parents whose
babies are admitted to NCU [9, 10]. These systemat-
ic reviews examined studies that varied in terms of
modality of intervention, delivery by professionals or
by peer mentors, in group or individual formats,
focused on mothers or both parents, and duration.
The review by Mendelson, et al. [10] used narrow
selection criteria to identify 12 studies. They found
that cognitive behavioural therapy (CBT) was effect-
ive in reducing maternal depressive symptoms but
not anxiety. On the other hand, Sabnis, et al. [9]
used broader criteria and included 23 randomized
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and 10 non-randomized studies in their review. They
found that studies that included an educational
component significantly reduced parental distress.
The aims of educational intervention include
helping parents to become familiar with the NCU
environment, equipment and the essentials of neo-
natal care. This educational component addresses
the element of ‘fear of the unknown’ about the
NCU environment. It has been postulated that
‘fear of the unknown’ is the fundamental basis for
anxiety disorders [11].

Despite the high prevalence of premature births
in Africa, there is limited research on the psycho-
social needs of parents with babies in NCU and
interventions to support them [12]. A scoping sur-
vey of clinicians providing neonatal services in
Nigeria identified a range of medical expertise and
interventions but did not mention psychosocial
support [13]. Also, none of the studies reviewed by
Mendelson, et al. [10] or Sabnis, et al. [9] was from
Africa. The severe lack of material and human
resources in sub-Saharan Africa, coupled with huge
infrastructural challenges all suggest that interven-
tions that are effective in other countries may not be
feasible or scalable in the region. Tackling this huge
knowledge-gap about potentially helpful interven-
tions in Africa will require large scale studies.
However, such studies need to be preceded by
smaller feasibility studies to scope important factors
such as the potentially helpful components, duration
and acceptability of such interventions, as well as the
reliability of potential outcome measures. This study
aimed to start fillings these gaps by evaluating the
feasibility and effect of a brief educational and sup-
portive intervention for mothers whose babies were
admitted to an NCU in a Tertiary Hospital in South-
western Nigeria. Given the severe resource limitation
in Nigeria, studies in the region require short,
easy-to-complete but reliable outcome measures.
Therefore, this study also assessed the potential use-
fulness of a very short subscale of a measure of stress
associated with NCU [Parental Stressor Scale—
Neonatal Intensive Care Unit (PSS: NICU)] [14].
Although the stress of NCU admission can affect
both mothers and fathers, the current study focused
on mothers because they provide the bulk of new-
born care in Nigeria [15].

M E T H O D S

Study design and location
This was a controlled two-group intervention study
conducted in two NCUs at the University College
Hospital (UCH), Ibadan, Nigeria. Ibadan is the third
most populous metropolis in Nigeria with a popula-
tion of 5 million. The UCH is the oldest University
Teaching Hospital in Nigeria. It is a tertiary referral
centre for primary and secondary health facilities in a
large region of South-western Nigeria. The hospital
admits pre-term babies into one of two Wards name-
ly, Special Care Baby Unit (SCBU) which admits
babies born in UCH within 24� 48 h, and C12nd

Ward which admits newborns delivered outside
UCH. Both wards can admit up to 20 babies and
they provide similar levels and acuity of neonatal
care including ventilatory support. The average dur-
ation of admission is 2 weeks. Ethical approval was
given by the University of Ibadan/University College
Hospital Institutional Review Board.

Participants
Participants were mothers above 18 years of age
whose babies were admitted into the NCU in the
preceding 48 h. Consenting mothers whose babies
were admitted to the SCBU Ward were the interven-
tion group while mothers of babies in C12nd Ward
were controls. The respective Wards were randomly
assigned to ‘intervention’ or ‘control’ by balloting.
Consecutive admissions that met the inclusion crite-
ria were recruited until the target sample of 20 moth-
ers in each group was reached. A sample of 16 in
each group was calculated a priori as adequate to de-
tect a reduction of one standard deviation in mater-
nal stress in the intervention group compared with
the control group with 80% power and 5% two-sided
alpha [16]. This was increased to 20 in each group
to account for potential attrition. The plan was to ex-
clude mothers who were medically unstable, severely
depressed or psychotic, but none of the eligible
mothers had these problems. Similarly, no mothers
declined consent. For the intervention ward, two
mothers consented simultaneously to be the 20th

participant. Thus, both mothers were recruited to
avoid disappointing either of them. One mother in
the control group was discharged shortly after
recruitment and before completing the baseline
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measures. A second mother in the control group lost
her baby before completing the post-intervention
measures. She was therefore excluded to allow her to
grieve. Thus, the baseline sample consisted of 21
mothers in the intervention group and 19 mothers in
the control group. Twenty-one mothers in the inter-
vention group and 18 controls completed the post-
intervention measures (Fig. 1).

Procedure

Intervention
This was a manualized intervention delivered by the
first author and supervised by the other authors. The
intervention was delivered in groups of five mothers
per session. The content had a core of supportive
and educational framework intended to de-mystify

the NCU environment for the mothers. The inter-
vention was developed by merging evidence from
the literature and the lived-experience of three
parents with previous experience of NCU admission
for their babies. These parents were not part of the
current study.

The first session involved introductions and
ground rules. This was followed by explanation of
the equipment and environment in the NCU. The
themes covered included functions of the incubator
and other equipment, staff of the NCU, procedures
(e.g. venipuncture), characteristics of premature
infants (e.g. appearance, behaviour and physical
signs), possible fears and worries of parents during
their infant’s hospitalization, and methods of partici-
pation in their infant’s care (e.g. kangaroo mother
care). The first session was also used to discuss
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Allocated to intervention (n = 21) 

Received allocated intervention (n = 21) 
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Fig. 1. CONSORT flow diagram of study participants.
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problem-solving techniques and self-care strategies
for the mothers. The mothers were encouraged to
identify and use coping self-talks. The latter included
religious-based coping talks which were encouraged
to reflect the existing high level of religious coping in
the culture [17, 18]. The session lasted 60 min. At
the end of the session, the mothers were encouraged
to practice the self-care and self-talk strategies dis-
cussed before the next session.

The second session which took place a week later
was used to reinforce the themes discussed in the
first session. The session was also used to problem-
solve specific difficulties interfering with the mothers’
ability to practice the strategies discussed in the first
session. The outcome measures were re-adminis-
tered to both groups immediately after the interven-
tion group completed the second session. The
intervention was limited to two sessions because
babies are admitted to the neonatal wards for an
average duration of 2 weeks. The post-intervention
measures were completed after the second session in
order to avoid ‘loss to follow up’ as many infants
were discharged shortly after. The option of obtain-
ing a second post-intervention measure was not vi-
able because it would have required community
follow-up of discharged infants/mothers which was
not feasible due to time and logistical constraints.

The outcome measures were translated into
Yoruba which is the local language in the area. The
translation was carried out by a qualified linguist at
University of Ibadan using iterative back translation
procedure. A trained research assistant who was
blinded to group-assignment supported the adminis-
tration of the outcome measures.

Measures

Sociodemographic questionnaire
This was adapted from a sociodemographic
questionnaire previously used in the setting [19].
The questionnaire sought background characteris-
tics and medical information as shown in Table 1.
In line with previous studies in Nigeria [18, 20,
21], ownership of valued household possessions
was used to create a ‘wealth rating’ as surrogate for
socioeconomic status.

Edinburg Postnatal Depression Scale
This is a ten-item self-report scale used to measure
the level of depression in the postpartum period
with a cut-off of 11 and above considered significant
[22]. Respondents selected one of four possible
answers that were closest to how they felt during
the past week. Responses were scored 0, 1, 2 and 3
(reversed for some items), and summed. The
Edinburg Postnatal Depression Scale (EPDS) has
been standardized among Nigerian women [23].
The internal consistency in the current study was
good (Cronbach’s a 0.84).

Impact of Event Scale—Revised (IES-R)
The Impact of Event Scale—Revised (IES-R) [24]
assesses subjective distress following a potentially
traumatic event which in this study is birth of a child
requiring admission to NCU. It consists of 22 items
divided into 3 clusters (‘avoidance’, ‘intrusion’ and
‘hyperarousal’) and rated on a five-point Likert scale
ranging from 0 (not at all) to 4 (extremely) [24].
The IES-R has been used previously in Nigeria [25],
and the internal consistencies for the sub-scales in
the current study were good (Cronbach’s a 0.79,
0.70 and 0.82).

PSS: NICU (sight and sounds subscale)
The full PSS: NICU is a long instrument with
three subscales namely, ‘Parental Role Alterations’,
‘Infant Behaviour and Appearance’, and ‘Sights and
Sounds of the Unit’ [14]. However, the current
study required, a short, easy-to-complete measure of
NCU-related stress. Thus, a panel of a neonatologist,
a neonatal nurse and a child psychiatrist reviewed
the PSS: NICU and recommended adoption of the
five-item ‘Sight and Sounds’ subscale for this study
as it has the most face validity and closest match
with the content of the intervention. The items in
the subscale are (i) seeing many monitors and equip-
ment; (ii) hearing regular/common sounds made by
monitors and equipment; (iii) seeing sick babies;
(iv) hearing sudden ‘alarm’ noises and (v) seeing
large numbers of nurses and doctors. A sixth item
‘seeing babies using a ventilator/machine to breathe’
was added to reflect the fact that this is an uncom-
mon and potentially disconcerting sight for the aver-
age parent in that setting. Each item was rated on a
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four-point Likert scale (1¼ not worried, 2¼ a bit
worried, 3¼ very worried and 4¼ frightened). The
internal consistency of this instrument in the current
study was good (Cronbach’s a 0.85).

Client satisfaction questionnaire
Participants in the intervention group were asked to
indicate how satisfied or dis-satisified they were with
the intervention [26]. They were further asked three
open-ended questions to elicit what they liked or did

not like about the intervention and their suggestions
for improvement. The qualitative comments were
analysed thematically.

Data management
These data were analysed using SPSS version 22.
Categorical variables were presented as frequencies
and percentages. EPDS, IES-R and PSS: NICU
scores were summarized using Means and Standard
Deviations. Between-group differences were examined

TABLE 1. Background characteristics of mothers in the intervention group and control group

Variables Intervention
group N (%) or
mean (SD) N¼ 21

Control group
N (%) or mean
(SD) N¼ 19

X2 or t dfð Þ p value

Years of marriage
2 years and below 6 (30.0) 9 (45.0) 0.96 0.33
>2 years 14 (70.0) 11 (55.0)

Mother’s level of education
Secondary and below 11 (55.0) 6 (30.0) 2.56 0.11
More than secondary 9 (45.0) 14 (70.0)

Mother’s occupation
Artisan 5 (25.0) 7 (35.0) 7.41 0.06
Civil servant 0 (0.0) 4 (20.0)
Trader 8 (40.0) 5 (25.0)
Others 7 (35.0) 4 (20.0)

Spouses’ level of education
Secondary and below 7 (35.0) 6 (30.0) 0.11 0.74
More than Secondary 13 (65.0) 14 (70.0)

Spouses’ occupation
Artisan 6 (30.0) 6 (30.0) 0.23 0.97
Civil servant 5 (25.0) 5 (25.0)
Trader 3 (15.0) 4 (20.0)
Others 6 (30.0) 5 (25.0)

Age at first pregnancy
�20 years 4 (20) 4 (20) 0.00 1.00
>20 years 16 (80) 16 (80)

Parity (mean, SD) 2.38 (1.28) 1.79 (0.92) 1.66 (38) 0.11
Mental health difficulty

during pregnancy
Yes 3 (15) 5 (25) 0.63 0.43
No 17 (85) 15 (75)

Mode of delivery
Vaginal 13 (62) 14 (73.6) 0.11 0.74
Caesarean section 8 (38) 5 (26.3)
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with t-test for continuous variables and Chi-square
test for categorical variables. Difference-in-Differences
(DiD) analysis [27] was used to determine the treat-
ment effect on EPDS, IES-R and PSS: NICU scores
because individual participants were neither random-
ized to the intervention or control groups nor assigned
based on similar baseline scores. Linear regression was
used to assess the statistical significance of the calcu-
lated DiD for each outcome. Level of significance was
set at 0.05 two-tailed.

R E S U L T S

Sociodemographic and clinical characteristics at
baseline

The two groups were comparable in their sociode-
mographic and baseline clinical characteristics
(Table 1). The mean ages for the intervention group
and control groups were 31.55 (SD 5.88) years and
28.70 (SD 4.60), respectively, and was not statistical-
ly significantly different (t¼ 1.69, df ¼ 38,
p¼ 0.11). All mothers in both groups were married
and most had been married for over 2 years. The
intervention and control groups were similar in
Parity [Mean 2.38 SD 1.28) vs. Mean 1.79 (SD
0.92), t¼ 1.66, df 38, p¼ 0.11], and in ‘wealth rat-
ing’ [Mean 5.15 (SD 3.05) vs. Mean 4.95 (SD 2.86),
t¼ 0.22, df 38, p¼ 0.83]. Baseline scores on the out-
come measures were not statistically significantly dif-
ferent between the intervention and control groups,

except for PSS: NICU scores which were higher
among the intervention group (Table 2). At baseline,
29% of mothers in the intervention group scored 11
and above on the EPDS compared with 63% in the
control group (Fisher’s Test p¼ 0.06).

In relation to the infants’ characteristics, babies
born to mothers in the intervention group had sig-
nificantly lower birth weight [Mean 1.92 (SD 0.77)
vs. Mean 2.96 (SD 0.63), t ¼ �4.59, df 38,
p¼ 0.0001] and lower gestation age [Mean 32.23
(SD 4.56) vs. Mean 37.15 (SD 2.21), t ¼ �4.38, df
38, p¼ 0.0001]. Other baby characteristics were
similar between the intervention and control groups
such as: ventilatory support (48% vs. 21%, Fisher’s
test, p¼ 0.18), blood transfusion (48% vs. 58%,
p¼ 0.53), jaundiced (85% vs. 56% p¼ 0.51), and
duration of admission for <2 weeks (67% vs. 67%).

Effect of the intervention
The between-group comparison of post-intervention
scores (Table 2) shows that the intervention group
had significantly EPDS and PSS: NICU scores than
the control group, but no significant difference in
IES-R scores. However, for EPDS, no mother in the
intervention group scored 11 or above while only 3
mothers in the control group did (p¼ 0.09). The
DiD analysis used to ascertain treatment effect
showed a DiD of �4.70 in PSS: NICU in favour of
the intervention group. This DiD was statistically sig-
nificant [F(3, 75) ¼ 9.47, p< 0.0001, R2 ¼ 0.28].

TABLE 2. Comparisons between intervention group and control group on outcome measures

Intervention group
(n¼ 21 at baseline and
post-intervention) M (SD)

Control group
(n¼ 19 at baseline)
(n¼ 18 at post-intervention)
M (SD)

Variables Baseline Post Difference Baseline Post Difference DiD
(b)

F value
(3.75)

p value

EPDS 8.20 (6.86)a 2.29 (2.95)d 5.91 11.81 (5.50)a 6.81 (6.63)d 5.0 �0.91 10.10 0.74
IESR 32.45 (17.46)b 15.05 (9.05)e 17.4 34.85 (13.12)b 20.0 (14.9)e 14.85 �2.55 10.13 0.73
PSS: NICU 16.30 (5.78)c 8.82 (3.74)f 7.48 12.50 (5.83)c 9.72 (4.73)f 2.78 �4.70 9.47 0.0001

T tests for between group comparisons at baseline and post-intervention.
at(df) ¼ 1.83 (38), p¼ 0.08.
bt(df) ¼ 0.41 (38), p¼ 0.63.
ct(df) ¼ 2.07 (38), p¼ 0.05.
dt(df) ¼ 2.84 (37), p¼ 0.04.
et(df) ¼ 1.20 (37), p¼ 0.26.
ft(df) ¼ 0.21 (37), p¼ 0.03.
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Controlling for birth weight improved the R2 to
0.30. The DiD for EPDS (�0.91) and IES-R
(�2.55) were not statistically significant [F(3, 75) ¼
10.10, p¼ 0.74] and [F(3, 75) ¼ 10.13, p¼ 0.73],
respectively.

Client satisfaction with the intervention
All the mothers in the intervention group were ‘satis-
fied’ (70%) or very satisfied (30%) with the pro-
gramme. The positive aspects of the intervention
most frequently cited by the mothers were the ex-
planation of the equipment in NCU (35% of all
comments), and being taught coping strategies some
of which re-enforced their existing religious coping
(e.g. ‘counting your blessings’) (25% of all com-
ments). The mothers’ suggestions for improving the
intervention included making the sessions longer,
having follow-up sessions post-discharge, and
extending the intervention to their spouses.

D I S C U S S I O N
This brief controlled educational and supportive
intervention for mothers whose babies were admit-
ted to NCU resulted in significant reduction in stress
related to NCU in the intervention group. Also, the
intervention was well received by the participants.
The positive treatment effect based on DiD analysis
indicate that the change was unlikely to be attribut-
able to spontaneous improvement or regression to
the mean. To the best of our knowledge, this is the
first study of its kind in sub-Saharan Africa.

The findings of the current study are consistent
with recent systematic reviews [9, 10] which showed
that CBT and interventions that included education
elements showed reductions in the stress experi-
enced by parents with babies in NCU. The reduction
in maternal stress directly related to NCU in the cur-
rent study supports the hypothesis that helping the
mothers to understand the unusual NCU environ-
ment could reduce the stress related to that setting
[28]. Qualitative comments by the mothers in the
current study provide further support for this hy-
pothesis in that the most commonly reported posi-
tive aspect of the intervention was the explanation
regarding the NCU equipment. These findings are
thus consistent with the postulation that ‘fear of the
unknown’ is fundamental to anxiety [11]. The fact

that this successful intervention was brief, education-
al and reinforced pre-existing religious coping strat-
egies suggest that it could be easier to deliver, and
more affordable in LMICs where the human and ma-
terial resources to support lengthy and complex
interventions are limited.

As a feasibility study, one of the aims of the cur-
rent study was to explore the possibility of using a
very brief subscale of the PSS: NICU as an effective
measure of stress related to NCU. The study showed
that a modified six-item version of the original PSS-
NICU measure was sensitive enough to identify a
treatment difference despite the small sample size
and brief duration of the intervention. Although this
short subscale of the PSS: NICU has not been vali-
dated in Nigeria, the internal consistency in the cur-
rent study (0.85) was good. This finding is
encouraging because long and time-consuming out-
come measures are of less practical use in resource-
poor settings like Nigeria.

The intervention was hypothesized to reduce ma-
ternal post-partum depressive and post-traumatic
stress symptoms but this was not the case. The ab-
sence of treatment effect on EPDS scores may be be-
cause the questionnaire was administered <2 weeks
post-partum; hence it might have captured general
distress and post-partum blues, rather than post-par-
tum depression [22]. The null finding on IES-R
scores could be because difficulties associated with
birth and admission of a baby to NCU are perceived
in this setting as not particularly ‘traumatic’.
Furthermore, the intervention did not include specif-
ic strategies for managing post-traumatic symptoms.
These null findings could also be Type II Errors due
to the small sample size.

The strengths of the study include the quasi-ex-
perimental design with a control group, and the nov-
elty of the intervention in this setting. However, the
findings need to be interpreted with the following
limitations in mind. First, participants were not indi-
vidually randomized; hence there may be other un-
known factors that are different between the two
groups. Second, it was not possible to blind the par-
ticipants although the research assistant who facili-
tated completion of outcome measures was blinded.
Third, administration of EPDS within 2 weeks
of birth may have captured general distress and
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post-partum blues rather than post-partum depres-
sion. Fourth, the short time scale for the post-inter-
vention outcome measure means that sustainability
of the treatment benefit is uncertain. Fifth, the small
sample size limits the generalizability of the finding.
Finally, the current intervention focused on mothers
but it is recognized that fathers can also benefit and
wish to be included [12].

C O N C L U S I O N
This study suggests that group-based supportive and
educational intervention for mothers with babies in
NCU is feasible and acceptable in this setting. Also,
the intervention reduced maternal stress related to
NCU. Larger randomized controlled trials are rec-
ommended to establish the validity and generalizabil-
ity of these findings in this region. Future studies
should consider including fathers and use mixed-
method approaches to also explore potential barriers
and facilitators to wider implementation.
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