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ABSTRACT
Background  Studies comparing the frequency of 
different mental health conditions across different settings 
and evaluating their association with parental participation 
in newborn care are lacking. We aimed at evaluating the 
frequency of parental stress, anxiety and depression, along 
with the level of participation in newborn care, among 
parents of newborns in Italy, Brazil and Tanzania.
Methods  Parental stress, anxiety, depression and 
participation in care were assessed prospectively in 
parents of newborns in eight neonatal intensive care 
units (NICUs) utilising: the Parental Stressor Scale in NICU 
(PSS:NICU); the Edinburgh Postnatal Depression Scale 
(EPDS) and EPDS-Anxiety subscale (EPDS-A); the Index of 
Parental Participation in NICU (IPP-NICU). Univariate and 
multivariate analyses were conducted.
Results  Study outcomes were assessed on 742 parents 
(Brazil=327, Italy=191, Tanzania=224). Observed scores 
suggested a very high frequency of stress, anxiety and 
depression, with an overall estimated frequency of any of 
the mental health condition of 65.1%, 52.9% and 58.0% 
in Brazil, Italy, Tanzania, respectively (p<0.001). EPDS 
scores indicating depression (cut-off: ≥13 for Brazil and 
Tanzania, ≥12 for Italy) were significantly more frequent 
in Tanzania (52.3%) when compared with either Brazil 
(35.8%) and Italy (33.3%) (p<0.001). Parental participation 
in care was also significantly higher in Tanzania (median 
IPP-NICU=24) than in the other two countries (median=21 
for Brazil, 18 for Italy, p<0.001). Severe stress (PSS:NICU 
≥4) was significantly more frequently reported in Brazil 
(22.6%), compared with Italy (4.7%) and Tanzania (0%, 
p<0.001). Factors independently associated with either 
parental stress, anxiety or depression varied by country, 
and a significant association with parental participation in 
care was lacking.
Conclusions  Study findings suggest that parental 
stress, anxiety and depression are extremely frequent in 
NICUs in all countries despite diversity in the setting, and 
requiring immediate action. Further studies should explore 
the appropriate level of parental participation in care in 
different settings.

INTRODUCTION
Every newborn has the right to survive and 
thrive, yet each year globally 2.3 million die 
after birth, additionally 1.9 are stillbirths, 
and nearly all (98%) of these deaths occur in 
low and middle-income countries (LMIC).1–3 
In addition, several million babies are born 
either preterm or small for gestational age4 5 
or get sick in the first days of life, and among 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Existing literature highlighted a high frequency of 
mental distress among parents of infants in neonatal 
intensive care units (NICUs), but multicountry stud-
ies on multiple mental health outcomes and data 
from low-income settings are lacking.

	⇒ Parents’ participation in care is a pillar of family-
centred care, yet it has been poorly documented in 
most NICUs.

WHAT THIS STUDY ADDS
	⇒ This study suggests that parental stress, anxiety and 
depression are extremely frequent in NICUs, both 
in high-income and low–middle-income countries, 
without a direct correlation with parental participa-
tion in newborn care.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Immediate action should be taken to screen parents 
in the NICU for depression, anxiety and stress.

	⇒ Mechanisms should be put in place to provide rapid 
access to mental healthcare providers to the par-
ents whose screening for psychological distress was 
found to be present.

	⇒ Further studies should define the most appropriate 
level of parental participation in care in different 
settings, as well as support systems for parents, in 
alignment with the principle of family-centred care.
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these, it is estimated that about 1 million survive with 
long-term disabilities.6 Implications of being small and 
sick often extend beyond the neonatal period.6 Small 
or sick newborns and their families are at high risk of 
long-term psychological and financial problems, which 
in turn can negatively affect their developmental, social 
and cognitive growth.4–8 Substantial human potential for 
lifelong health and well-being is lost through newborn 
mortality and morbidity.5 6

Babies who are preterm or small for gestational age or 
those with congenital anomalies or postnatal infections 
are usually hospitalised for a medium to long-term period 
in neonatal intensive care units (NICU) or semi-intensive 
care units. Globally, it is estimated that every year up 
to 30 million newborns require some level of inpatient 
care.9 Ensuring that all newborns receive the best care 
in NICU is critical and is recognised as a key aspect of 
human rights.9 10 Over the last decades, there has been 
increasing awareness on the importance of quality of care 
provided in NICU as well as on the stressful nature of the 
NICU environment, both for infants and for parents.11–14

Specific to the parents’ side, recent evidence suggests 
that the frequency of distressing symptoms among parents 
of infants in NICU is very high.11–13 A recent systematic 
review confirmed a high frequency of parental stress 
related to NICU admission documented by 53 included 
studies, independently from timing of hospitalisation or 
newborn characteristics, and with parental role alteration 
being the greatest source of stress.11 However, very few 
studies have been conducted in Asia and South America, 
and none in Africa.11

Other reviews12 13 looking at a wider range of mental 
health conditions in parents of newborns in NICU 
suggested a high frequency of depression and anxiety 
across diverse ethnocultural groups and countries.12 13 
However, several gaps in existing evidence were noted: 
inconsistency in the use of measurement instruments 
and timing of measurement; lack of data on fathers; 
high risk subgroups.12–14 Although in the very recent 
years, a routine screening of mood and anxiety disor-
ders for parents of newborn in NICU has been proposed 
by several authors,11–14 yet this is not a reality in most 
settings, limiting staff awareness on the problem as well as 
actions to mitigate mental distress in parents of newborn 
in NICU.

Similarly, although parents’ participation in care has 
been recognised as one of the core pillars of family-
centred care and its benefit for parental and newborn 
health—including newborn weight gain, breastfeeding 
rate, decreasing length of stay and parental stress and 
anxiety—have been documented by several randomised 
controlled trial (RCTs),15–18 yet in most NICU settings, 
parental participation in care is not actively promoted 
nor implemented. Structured programmes, such as the 
Newborn Individualized Developmental Care and Assess-
ment Program promoting an individualised, relationship-
based, family-integrated model of care, by teaching to 
parents how to interact with their preterm infant19 20 are 

difficult to access for most professionals, particularly in 
LMICs. Little is known on the level of parents’ participa-
tion in newborn care in many NICU settings, especially in 
LMICs. Moreover, evidence is lacking on how, in different 
settings, different levels of participation in care correlates 
with different levels of mental distress.

This study aimed at documenting the frequency and 
severity of three mental health conditions—NICU-
related stress, depression and anxiety—along with partic-
ipation in newborn care, among parents of newborns in 
three different NICU settings: high-income (Italy), upper 
middle-income (Brazil) and low-income (Tanzania), 
to identify key differences and communalities. We also 
explored the association between NICU-related parental 
stress, depression, anxiety and parental participation 
to care, when corrected for other variables describing 
newborns and parental characteristics. This study was 
conducted within a multicentre project called ‘Empow-
ering Parents in NICU’ (EPINICU), aiming at devel-
oping evidence-informed low-cost setting-specific models 
of interventions to improve mental health and well-being 
of parents of newborns admitted in NICU, and, where 
appropriate, improve parental participation in newborn 
care in NICU, across different settings.

METHODS
Study design and setting
This was a multicentre cross-sectional study, and it is 
reported according to the Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) 
Statement.21 The STROBE Checklist is provided as online 
supplemental table 1.

The study was conducted in three countries classified 
in three different income groups: Italy (high income), 
Brazil (upper middle income) and Tanzania (lower 
middle income). Data were collected in hospitals partic-
ipating to the EPINICU project. The project included 
only referral and/or teaching hospitals. More details on 
hospital characteristics are provided in online supple-
mental table 2.

Study participants
Mother, fathers and other caregivers of newborns who 
were hospitalised in the NICU or semi-intensive care for 
at least 24 hours in Brazil and Tanzania (where hospi-
talisation is usually short) and 48 hours in Italy (where 
hospitalisation last at least 2 days), with an age of at least 
18 years, able to understand the local language (Portu-
guese in Brazil, Italian in Italy and Swahili in Tanzania) 
were enrolled prospectively. A priori exclusion criteria 
were parents with previously diagnosed mental disorders 
or cognitive difficulties which hampered data collection; 
parents of newborns dead at birth or during hospitali-
sation or which were hospitalised for less than 24 hours; 
maternal deaths; parents aged less than 18 years; parents 
not fluent in the languages in which the questionnaire 
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Table 1  Key characteristics of questionnaire used for data collection

Outcome Questionnaire
Number of domains and 
questions Recall period Score range

Cut-offs recommended 
in literature

Stress Parental Stressor 
Scale for NICU 
(PSS:NICU)

26 questions in three domains
	► Sights and Sounds (6 items)
	► Infant Behaviour and 
Appearance (13 items)

	► Parental Role Alteration (7 
items).

	► A final question about 
overall stress during NICU 
hospitalisation.

Not specified 1–5 for each 
question
(total: 1–5)

No recommendation in 
literature

Depression Edinburgh 
Postnatal 
Depression Scale 
(EPDS)

10 questions Last 7 days 0–3 for each 
question
(total: 0–30)

For diagnosis of 
depression:
≥ 12 Italy
≥ 13 Brazil and Tanzania
22–33

Anxiety EPDS-Anxiety 
subscale (EPDS-A)

3 questions Last 7 days 0 to 3 for each 
question
(total: 0–9)

For diagnosis of anxiety:
≥ 6
34

State anxiety State Anxiety 
Inventory (STAI Y1)

20 questions In the last 
24/48 hour

1–4 for each 
question
(total 20–80)

For diagnosis of anxiety: 
>40
Anxiety level
41–50: mild anxiety
51–60: moderate anxiety
>60: severe anxiety
35–46

Trait
anxiety

Trait Anxiety 
Inventory (STAI Y2)

20 questions Not specified 
(describe how 
you generally 
feel)

1–4 for each 
question
(total 20–80)

For diagnosis of anxiety: 
>40
Anxiety level
41–50: mild anxiety
51–60: moderate anxiety
>60: severe anxiety
35–46

Participation 
to care

Index of Parental 
Participation (IPP-
NICU)

30 questions in four domains
	► Daily Living (6 items)
	► Providing Comfort (7 items)
	► Advocating for Newborn 
Health (7 items);

	► Technical Tasks (10 items).

Previous 24 
hours

0–1 (yes or no) for 
each question
(total 0–30, 
different maximum 
scores for each 
subdomain)

No recommendation in 
literature

was provided (fluency was assessed by the clinicians in 
charge); parents not providing consent to the study.

Study outcomes and data collection tools
We predefined as key outcomes for this study: (1) 
parental NICU-related stress (our primary outcome); 
(2) parental depression; (3) parental state and trait 
anxiety; (4) parental participation in newborns care. In 
order to collect these outcomes, we seek to select the 
most appropriate questionnaires, that is, those more 
widely validated and used, and feasible in our contexts 
(table  1). Newborns’ and parents’ characteristics were 
also collected.

Stress was measured with the Parental Stressor Scale for 
NICU (PSS:NICU),22 which is a scale specific to parental 
stress related to NICU. The scale has been properly vali-
dated in Italy23 and Brazil.24 Studies on the PSS:NICU are 
lacking from Africa,11 therefore for use in our project 
in Tanzania the PSS:NICU questionnaire was translated 

and back translated in Swahili by expert mother tongue 
researchers, according to The Professional Society for 
Health Economics and Outcomes Research (ISPOR) 
guidelines.25 PSS:NICU includes 26 statements divided 
in three sections: stress due to ‘Sights and Sounds’ (6 
items), to ‘Infant Behaviour and Appearance’ (13 items) 
and to ‘Parental Role Alteration’ (7 items). In PSS:NICU, 
questions do not refer to a specific time period. Answers 
for each question are on a Likert scale from 1 point for 
‘not at all stressful’, 2 points for ‘mild stress’, 3 points 
for ‘fairly moderate stress’, 4 points for ‘very stressful’ 
and 5 points for ‘extreme/severe stress’. Total PSS:NICU 
scores are calculated according to author instructions,22 
using two methods: (a) the stress occurrence level (SOL) 
is calculated including only experienced items; (b) the 
overall stress level (OSL) is calculated scoring ‘not appli-
cable items’ with one point. According to the author’s 
instructions, SOL should be used when the focus is the 
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parent as it captures better their experience, while OSL 
when the focus on the NICU environment.22

Parental depression was measured with the Edinburgh 
Postnatal Depression Scale (EPDS), which is the most 
widely used instrument for screening postnatal depres-
sion. It has been validated in many countries, including 
in Italy in mothers and fathers,24 26 and in Brazil24 27; it has 
been translated in Swahili28 and used in several African 
countries, including Tanzania.28–31 The scale includes 10 
questions, which evaluate the emotional state of the last 
7 days, with four possible answers each (points ranging 
from 0 to 3), and a total score ranging from 0 to 30. The 
cut-off values considered more accurate for the diagnosis 
of depression are: a value ≥12 both for women and men in 
Italy,24 26 and a cut-off ≥13 in Brazil24 27 and Tanzania,28–32 
although other studies from Africa33 used a lower cut-off 
(≥12).

Anxiety was measured, as primary analysis, by consid-
ering the EPDS-Anxiety subscale (EPDS-A), which allows 
individuals with high anxiety symptoms to be identified 
through a subset of EPDS items.34 The EPDSA-A final 
score can range from 0 to 9 and a score ≥6 has proved to 
detected women with symptoms for at least one anxiety 
disorder, including generalised anxiety disorder, panic 
disorder or obsessive-compulsive disorder. As secondary 
additional analysis, in Italy and Brazil, anxiety was also 
measured by the State-Trait Anxiety Inventory (STAI), 
which include two complementary subscales: (1) the 
State Anxiety Scale (STAI State) evaluates the current 
state of anxiety, asking how respondents feel ‘right 
now’, using 20 items each with a scale from 1 (not symp-
toms) to 4 (very much so); (2) the Trait Anxiety Scale 
(STAI Trait) evaluates ‘anxiety proneness’, by assesses 
frequency of feelings ‘in general’, including general 
states of calmness, confidence and security.35 The Trait 
Anxiety Scale has been suggested to capture not exclu-
sively trait anxiety but rather a higher order trait such 
as negative affectivity/neuroticism that characterises 
both anxiety and depression.36 37 The STAI has been vali-
dated in Italy,29–39 Brazil40 41 and widely used in Africa.42 43 
Each scale includes 20 items with a score ranging from 1 
(almost never) to 4 (almost always), thus for each scale, 
the total score can range from 20 to 80. Although slightly 
different cut-offs for STAI have been used in the liter-
ature, in general, scores over 40 are considered indica-
tive of anxiety, scores in between 41 and 50 indicating 
mild anxiety, 51–60 moderate anxiety and>60 severe 
anxiety.44–46

Parental participation was measured with the Index of 
Parental Participation (IPP) to paediatric care,47 which 
was previously used in context with low resources.48 For 
use in the NICU setting, the IPP was adapted by a team of 
senior neonatologists and epidemiologists. This adapted 
version of the IPP (IPP-NICU) was approved by Dr 
Melnik, the author of the original instrument.47 The IPP-
NICU questionnaire was translated and back translated 
for use in the project in Brazil and Tanzania, following 
the ISPOR guidelines.25 The IPP-NICU includes four 

subdomains: activities related to Daily Living (6 items); 
Providing Comfort (7 items); Advocating for newborn 
health (7 items); Technical Tasks (10 items). Questions 
refer to the previous 24 hours. The total number of items 
is 30, with a dichotomous (yes/no) answering. The total 
score ranges from 0 to 30, with different maximum scores 
for each subdomain, and higher scores indicating higher 
parental participation in care.

A structured form, developed in dialogue with part-
ners and field tested before use, was used to collect 
key newborns and parental characteristics, according 
to predefined case definitions. Data from parents were 
collected with a structured questionnaire among parents, 
data on newborns were collected from medical records 
and from parents.

Data collection procedures
The study and above-described questionnaires were intro-
duced to parents by trained health professionals, either a 
neonatologist or other NICU staff close to discharge from 
NICU. The questionnaires were self-administered in Italy 
and Brazil. In Tanzania, due to the high rate of maternal 
illiteracy, data were collected with an oral interview, 
carried forward by ad hoc trained researcher not involved 
in case management or in data analysis. To reduce the 
burden of data collection, STAI questionnaires were not 
performed in Tanzania and performed in a subsample of 
parents in the other two countries. In Brazil depression, 
parental state and trait anxiety and participation in care 
were assessed only in one facility (Instituto de Medicina 
Integral Professor Fernando Figueira - IMIP), while in the 
other five hospitals only data on stress were prioritised.

Data collection periods slightly varied due to admin-
istrative procedures (project contracts and ethical 
clearance), and the different impact of the COVID-19 
on research activities, and specifically were in Italy 
from November 2019 to November 2020 (with a gap of 
2 months in March and April 2020, due to COVID-19 
restrictions); in Tanzania from December 2019 to August 
2020; in Brazil from May 2020 to December 2021.

Data analysis
A sample of 166 parents was needed for each country 
based on an estimated prevalence of stress in parents of 
newborns in NICU of 50%±10%, based on the existing 
literature,11–13 with a confidence level of 99%.

First, we conducted a descriptive analysis, identifying 
key similarities and key differences across countries. 
Summary statistics were presented as absolute frequen-
cies and percentages, and as medians and IQRs for 
continuous non-normally distributed data. Frequency 
of parental stress, anxiety and depression were assessed 
using the following cut-offs recommended by the liter-
ature (table  1): for EPDS, we assessed prevalence of 
parents with a score ≥13 in Brazil and Tanzania, and ≥12 
in Italy24 26–32; for EPDS-A, we used a cut-off ≥634; for the 
State-Trait STAI, we assessed prevalence of parents with a 
score cut-off >40.44–46 For the PSS:NICU, in absence of any 
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indication in literature, we assessed prevalence of parents 
with a score ≥3, which identify ‘fairly moderate stress’. 
Anxiety was primarily assessed with EPDS-A, while STAI 
was used as additional score system in Brazil and Italy, 
and to assess severity of anxiety. Severe stress and severe 
anxiety were respectively calculated by considering the 
frequencies of parents with SOL score ≥4 and STAI state 
score >60.44–46 For calculating frequencies of all condi-
tions, we used as a sample the subgroup of parents for 
whom all the scores of interests were available. To analyse 
intersections between groups of parents identified with 
different conditions, the SOL score was used for stress, as 
for existing recommendations.22

Additionally, we conducted univariate and multivariate 
logistic regression models for each country, considering 
the presence of mental health conditions under analysis 
(ie, depression, stress, anxiety, any of them) as binary 
outcome variables and parental participation to care as 
well as parental (ie, age, marital status, residence, finan-
cial situation, working status, role, education, participa-
tion to care) and newborn characteristics (gestational 
age, weight at birth, malformation, surgery, intubation, 
COVID-19, length of stay, unit of stay) as explanatory 
variables. For these analyses, we used the same cut-off 
descripted above for the mental health conditions, while 
we categorised the independent continuous variables 
according to their overall distribution in each country. 
The SOL score was used for stress, as for existing recom-
mendations.22 Frequencies, ORs and adjusted ORs 
(adjOR) were calculated, with 95% CIs and p values of 
significance.

To assess differences between two values, we employed 
the two proportions, z test (for proportions) and the 
Mood’s median test (for medians). When comparing 
three proportions, we conducted multiple comparisons 
using the z test. For three or more medians, we used the 
Asymptotic K-sample Brown-Mood median test. All the 
tests were two tailed. Statistical analyses were performed 
using Stata V.14 and R V.4.1.2. For all tests performed, 
a p value of less than 0.05 was considered statistically 
significant.

Patient and public involvement in research
Patients were involved as responders of the questionnaire 
of data collection. In each of the countries, patients are 
being involved in designing actions on how to improve 
care in NICUs, based on the results of this study.

RESULTS
Population characteristics
Of the 2536 newborns admitted to the eight NICUs 
during the study period, 1511 (59.6%) meet the inclusion 
criteria. Among these, 837 (55.4%) were not enrolled 
due to several reasons related to their parents, including 
COVID-19, while only a minority (5.6%) refused 
consent (figure  1). Overall, we included 674 newborns 
and 742 parents/caregivers (Brazil=327, Italy=191, 

Tanzania=224). Fathers were mostly represented in the 
Italian sample (19, 79 and 4 fathers in Brazil, Italy and 
Tanzania, respectively).

Both parental (online supplemental table 3) and 
newborn (online supplemental table 4) characteristics 
significantly differed among the three countries.

	► Differences among parents included caregiver age, 
working status, marital status, educational level (all p 
values <0.001) and women parity (p=0.003).

	► Most of newborns’ characteristics, such as Apgar 
score at 5th minute and frequency of associated 
medical conditions and related treatments (ie, 
surgery, ventilation support at birth), were signifi-
cantly different across countries (p values <0.05). 
Out of the total sample, 400 (59.3%) newborns were 
preterm (gestational age at birth <37 weeks), with a 
higher frequency in Brazil (78.6%) and Italy (61.7%) 
when compared with Tanzania (29.9%, p<0.001). 
The median length of stay in NICU for Brazil (29 
days) was significantly higher than the one recorded 
in Italy (14 days, p<0.001) and Tanzania (7 days, 
p<0.001).

Detected frequency of stress, depression and anxiety
Key similarities across countries:

	► The detected frequencies of depression, anxiety 
and stress—calculated based on the pre-defined cut-
off for each indicators—were high in all facilities 
(figure  2, online supplemental table 5A), with an 
overall frequency of any of the conditions of 65.1%, 
52.9% and 58.0% in Brazil, Italy, Tanzania, respec-
tively (all p values of multiple comparisons >0.05, in 
particular: Brazil vs Italy=0.06, Italy vs Tanzania=0.34, 
Brazil vs Tanzania=0.27). Results calculated using 
STAI were quite similar: 69.8% in Brazil and 63.1% in 
Italy (online supplemental table 5B, figure 3).

Key differences across countries:
	► EPDS scores suggestive of depression were significantly 

more frequent in Tanzania (52.3%) when compared 
with both Brazil (35.8%) and Italy (33.3%)—(both p 
values <0.001).

	► The three countries had different patterns of inter-
sections across populations identified with different 
conditions (figure 2, online supplemental table 6.

	► The frequency of all three conditions simultane-
ously was higher in Brazil (16.0%) and Italy (11.5%) 
compared with Tanzania (1.8%) (both p values for 
one-sided comparisons <0.001). Results calculated 
using STAI were quite similar: 10.4% in Brazile and 
13.1% in Italy (online supplemental table 5A,B, 
figure 3).

Severity of stress, depression and anxiety
Key similarities across countries:

	► In all countries, the scores of stress, depression and 
anxiety had a wide variability (figure 4) and reached 
values near to the maximum: the EPDS maximum 
score was 24 in Italy and 26 in Brazil and Tanzania; 
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Figure 1  Study flow diagram. NICU, neonatal intensive care unit.

the PSS:NICU SOL maximum score was 5 in Italy 
and 4 in Brazil and Tanzania; EPDS-A reached the 
maximum value (score of 9) in each country, while 
STAI state maximum score was 70 in Italy and 69 in 
Brazil.

	► Severe anxiety (defined as STAI State >60) had 
similar frequencies in Brazil (5%) and Italy (4%), p 
value=0.998 (online supplemental table 6B).

Key differences across countries:
	► Parents in Tanzania had significantly higher median 

scores for depression (EPDS median equal to 13, 

IQR[9;16]) when compared with other countries (p 
value <0.001) (figure 4).

	► Parents in Brazil had higher median scores for 
anxiety and stress (STAI state median equal to 45 
and SOL median equal to 3.4) than the other coun-
tries under analysis (p value=0.002 for STAI state, 
p value <0.001 for SOL); frequency of severe stress 
(PSS:NICU—SOL≥4) was also significantly higher in 
Brazil (22.6%) compared with Italy (4.69%, p value 
<0.001) and Tanzania (0%, p value <0.001) (figure 4, 
online supplemental tables 6B and 7).
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Figure 2  Frequency of detected parental depression, anxiety, stress and intersections among identified populations. For 
anxiety, the EPDS-A score was used. For PSS:NICU, the SOL score was used. Depression cut-offs: EPDS≥12 for Italy and≥13 
for Brazil and Tanzania. EPDS, Edinburgh Postnatal Depression Scale; NICU, neonatal intensive care unit; PSS:NICU, Parental 
Stressor Scale in NICU; SOL, stress occurrence level.

Figure 3  Frequency of parental depression, anxiety (STAI score) and stress and intersections among identified populations. 
For PSS:NICU, the SOL score was used. For STAI, the STAI State score was used. Depression cut-offs: EPDS≥12 for Italy 
and≥13 for Brazil. In Tanzania, the STAI score was not collected. EPDS, Edinburgh Postnatal Depression Scale; NICU, neonatal 
intensive care unit; PSS:NICU, Parental Stressor Scale in NICU; SOL, stress occurrence level; STAI, State-Trait Anxiety 
Inventory.

Stress scores by domains
Key similarities across countries:

	► Among the different domains of the PSS Score, 
‘Sights and sounds’ was the one perceived as least 
stressful, when compared with the other domains, in 
all three countries under analysis (figure 5).

Key differences across countries:
	► For both Italian and Brazilian parents, the domains 

where the higher scores of parental stress were 
reported was the paternal role alteration (SOL 
median 3.4 for Italy and 4.5 for Brazil), while for 
Tanzanian parents, it was the infant behaviour and 
appearance (SOL median 2.38) (figure 5).

Parental participation in care
Key similarities across countries:

	► In no country parental participation in care score 
reached its possible maximum value, with the 
largest gap in all countries being on ‘technical tasks’ 
(figure 6).

Key differences across countries:
	► In general, Tanzanian parents had the highest partic-

ipation scores (median IPP-NICU score equal to 24, 
IQR [21; 26]), even in the domain of technical task 
(median 8 out of 10, IQR [7; 9] vs Brazil (median 6, 
IQR [4;8]) and Italy (median 4, IQR [2;7])—p value 
<0.001). Italian parents reported the lowest scores 
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Figure 4  Severity of stress, depression and anxiety (median scores). The figure shows the median, the mean (represented by 
a ‘X’) and the IQR of each score. EPDS, Edinburgh Postnatal Depression Scale; NICU, neonatal intensive care unit; PSS:NICU, 
Parental Stressor Scale in NICU; STAI, State-Trait Anxiety Inventory.
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Figure 5  Stress by domain (median scores). The figure shows the median and the IQR of the PSS:NICU. NICU, neonatal 
intensive care unit; PSS:NICU, Parental Stressor Scale in NICU.

(median IPP-NICU score equal to 18, IQR [12; 22]). 
In Brazil, there was a medium–high level of partici-
pation (median 21, IQR [15; 24.8]) (figure 6, online 
supplemental table 8).

Multivariate analyses
Results of multivariate analyses varied by country, with, in 
general, few factors significantly associated with mental 
health outcomes, when corrected for all other factors.

In Italy, (online supplemental tables 9–11), stress 
significantly negatively associated with being a parent 
of twin newborns (adjOR 0.24, 95% CI 0.06 to 0.71, p 
value=0.018), while both depression and anxiety signifi-
cantly associated with being a mother (adjOR 2.93, 
95% CI 1.35 to 6.65, p value=0.008; adjOR 3.03, 95% CI 
1.27 to 7.83, p value=0.016).

In Brazil (online supplemental tables 12–14), mothers 
from the interior/rural area had significantly lower odds 
for stress than those from the city (adjOR 0.33, 95% CI 
0.13 to 0.84, p value=0.023); all other variables had non-
significant associations with any of the mental health 
outcomes of interest, when corrected for the other 
variables.

In Tanzania (online supplemental tables 15–17), 
parental age higher than 25 years old associated with 
higher odds of parental anxiety (adjOR 2.04, 95% CI 
1.04 to 4.09, p value=0.040), while being the parent of 
a newborns with length of stay higher than 7 days asso-
ciated with lower odds of parental anxiety (adjOR 0.43, 
95% CI 0.21 to 0.84, p value=0.016); all other variables 

had non-significant associations with any of the mental 
health outcomes of interest, when corrected for the 
other variables.

DISCUSSION
This study detected as a key communality across Italy, 
Brazil and Tanzania a very high frequency in of NICU-
related stress, depression and anxiety, without a direct 
correlation with parental participation in newborn care. 
Key differences included a higher frequency of maternal 
depression in Tanzania, and stress in Brazil. Previously 
existing studies did not directly compare three major 
outcomes related to mental health—NICU-related stress, 
depression and anxiety (both state and trait)—along 
with participation in newborn care, and in this sense, this 
study is filling a research gap.

Study findings strongly support previous recommenda-
tions11–14 49 50 on the need of routine screening for mood, 
anxiety disorders and stress in parents of newborn in 
NICU. The feasibility of screening for mood and anxiety 
disorder has been positively evaluated by a recent system-
atic review.51 Common facilitators included engaging 
multidisciplinary staff in programme development and 
implementation, partnering with experienced facilities 
(champions), and incorporating parents screening into 
routine newborn clinical practice, while constraint in 
accessing mental health support was the most significant 
barrier.51
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Figure 6  Parental participation, by domain (median scores). The figure shows the median and the IQR of the IPP-NICU. NICU, 
neonatal intensive care unit; IPP-NICU, Index of Parental Participation in NICU.

Prevention and support/treatment to parents with 
mental distress can be provided not only through psycho-
logical and social services but also through many other 
innovative ways. Existing systematic reviews of interven-
tions to reduce parental depressive and anxiety symp-
toms identified many effective interventions, including, 
beside cognitive behavioural therapy52: educational 
interventions on a wide range of topics such as newborn 
attachment, newborn growth and development, NICU 
environment, how to manipulate and nurture the baby, 
how to observe infant’s behaviours and provide positive 
stimulation and relaxation, newborn home care, training 
on problemsolving strategies, and on how to deal with 
own emotions, plus information on existing related 
resources52–54; parent’s-centred support communica-
tion54; parents’ groups53; fathers involvement in care53; 
parents dairy to process emotions and experiences53; 
music53; emotional support54; relaxation techniques 
(breathing, muscle relaxation, guided imagery)53 54; 
massage53; environmental interventions such as family 
rooms,54 noise reduction,52 bright light therapy.52

Such interventions clearly require involvement of NICU 
staff, including nurses, as highlighted by a recent system-
atic review.53 Therefore, as a first step, there is the need 
to increase staff awareness—which cannot be given for 

granted—on the very high frequency of mental distress 
among parents of newborns in NICU. Second, based on 
the observed prevalence of mental distress among parents 
of newborn in NICU, related competences should be 
incorporated in the core curriculum of all NICU key 
staff. Evidence suggests that gaps in communication are 
one of the key areas reported by mothers as substan-
dard55 56; therefore, competences to effectively establish, 
on a routine basis, effective communication and a collab-
orative relationship between staff and parents, even those 
with severe mental distress, appear to be one of the key 
core competencies needed for staff working in NICU. All 
these changes require a culture of family-centred devel-
opmental care, where both family and staff needs are 
considered comprehensively (including psychological 
needs), in a proactive manner (taking action).

Study findings, with Tanzanian mothers compared with 
Italian and Brazilian parents reporting higher frequency 
of depression, despite higher participation to newborn 
care, are not in contradiction with existing RCTs, 
summarised by a recent systematic review,15 showing 
the many benefits of participation to care, including a 
reduction in maternal mental health distress and depres-
sion.15 Postpartum depression, as shown by a recent 
metanalysis,57 is frequent in African mothers and it is 
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associated with a wide range of risk factors, which our 
study did not aim at exploring—such as poor obstetric 
condition, history of adverse birth and infant health 
outcomes, a previous history of mental health disor-
ders, low economic status, poor social support and inti-
mate partner violence. Higher participation in care in 
Tanzania may be explained by staff shortage. Plausibly, 
when participation in care is promoted in the right envi-
ronment and through parents’ empowerment, it brings a 
benefit, while when mothers are left alone with their chil-
dren without support, it may be not associated with good 
mental outcomes. The most appropriate level of parental 
participation in newborn care in different settings has 
not been established yet. We believe that such an evalu-
ation should take into consideration, beside the context 
readiness (eg, existing resources, risk of infection, etc), 
both views of parents and staff, their level of empower-
ment, their cultural expectations and the existence of 
other existing support systems (eg, staff and parental 
training, policies.

Findings of the multivariate analyses suggest that risk 
factors for different mental health conditions may differ 
significantly across countries and settings, and calls for 
more in-depth studies. Other results of the multivariate 
analyses, such as the finding of stress negatively associ-
ated with twin birth or longer duration of stay, contradicts 
previous research and will need to be further confirmed.

We acknowledge limitations of this study. First, the 
observational nature of the study did not aim at testing 
any causal relationships among different study variables. 
In the lack of other previous multicountry assessments, 
this study was conceived as descriptive. However, it had 
the merit of documenting key mental health conditions 
together with participation in care, allowing comparison 
across countries, and providing data critical to develop 
context-specific interventions, as expected for the subse-
quent phases of the EPINICU project. Subgroup analyses 
looking at differences in study outcomes by sex of parents 
have been reported elsewhere.58

Second, data collection, occurring mostly during 
the COVID-19 pandemic, may have overestimated the 
frequency of mental distress, and slightly different time 
periods of data collection across the three countries may 
have affected results. However, detected frequency of 
stress, anxiety and depression aligns with those reported 
in studies in the prepandemic period,11–13 while the 
COVID-19 diseases per se mostly cause mild disease in chil-
dren.59 An analysis of the Italian dataset across different 
time periods (prepandemic, low and high COVID-19 
incidence) showed that prevalence of stress, anxiety 
and depression did not change significantly over time.60 
Future studies shall document to which extent parental 
mental distress in NICU persists beyond COVID-19.

Third, this study was conducted in one single referral 
facility per country, except for Brazil. More studies (or 
even better, data from screening programmes) should 
aim at documenting the prevalence of parental mental 
distress in different settings.

Fourth, while previous studies suggested that the 
severity of parental mental distress may change during 
the course of hospitalisation,61 our study did not aim 
at documenting how such changes occurred. More 
evidence on this topic shall be derived from a desirable 
routine practice of screening mental distress in parents 
of newborn in NICU.

Fifth, the exclusion of parents with previously diag-
nosed mental health condition may have underestimated 
the frequency of our outcomes. Oral interview data 
collection procedure in Tanzania may reduce compara-
bility of the results and biased results.

Finally, the questionnaire used may have their 
intrinsic limitations: they collect data that are based 
on a self-assessment and on different time periods 
(table 1); cultural appropriateness of EPDS in Africa is 
still debated32 and the same may apply to the concept 
of stress; IPP-NICU questionnaire does not capture 
parental satisfaction with participation to newborn 
care. With these limitations, the questionnaires used 
in this study are the most widely validated and used in 
literature.22–43

CONCLUSION
This study suggests that parental stress, anxiety and 
depression can be extremely frequent in NICUs, both in 
high-income and low–middle-income countries, without a 
direct correlation with parental participation in newborn 
care. Immediate action should be taken to screen parents 
in the NICU for depression, anxiety and stress, and to 
refer them to appropriate care. Further studies should 
define the most appropriate level of parental partici-
pation in care in different settings, as well as support 
systems for parents, in alignment with the principle of 
family-centred care.
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