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Abstract 

Background: Mother experiences variety of stressors related to premature birth, baby’s medical condition, unpleas-
ant neonatal intensive care unit (NICU) environment and intuit liability of the infant. Identifying factors that causes 
stress may be useful in assisting health personnel in understanding their importance and in improving the quality of 
care. Objective of the study is to assess the stress levels of mothers whose neonate is admitted to the NICU as meas-
ured by Parental Stress Scale: Neonatal Intensive Care Unit (PSS: NICU).

Methods: This prospective analytical study was conducted in NICU of a tertiary care hospital over a period of 12 
months after obtaining permission from the institutional ethics committee. The self-administered questionnaire com-
prising questions on: sights and sounds experienced in NICU, baby’s looks and behaviour, parental role and relation-
ship with her baby were collected. The mean score and standard deviation were calculated for each component of 
PSS: NICU Scale and mean scores are compared.

Results: Mothers having full term babies have experienced more stress than those having pre-term babies. As meas-
ured by PSS-NICU scale the highest mean scores of 2.3 ± 0.57, 4.36 ± 0.53, 4.43 ± 0.58 were obtained for questions 
“The other sick babies in the room” component of Sight and Sound, “Seeing my baby looking sick” Component of 
Looks and Behaviour, “Being separated from my baby” Component of Parental Role and Relationship respectively.

Conclusion: Present study summarises the overall impact of NICU environmental stressors affecting mothers in 
a developing country and also emphasises the need for further studies in this area for identification of factors that 
contribute to maternal stress. It may enable health professionals to facilitate mothers’ adaptation, thereby promoting 
optimal mother–infant relationships and subsequent infant development.

Keywords: Neonatal intensive care unit, Parental stressor scale, Sight and sound, Appearance and behaviour, Parental 
role and relationship

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Background
Everyone in the modern world experiences stress at least 
occasionally in life. Stress has devastating effects on indi-
vidual, interpersonal and societal levels; therefore, it is 
important to understand its nature to assist development 
of interventions to mitigate these effects. One potentially 
stressful life event, which is the focus of this study, is 
the birth of an infant who is then cared for in a neonatal 

intensive care unit (NICU) [1]. The hospitalisation of a 
neonate in NICU is usually stressful for the mother and 
other family members [1]. One way to conceptual-
ise parental stress from the NICU is in terms of factors 
contributing to this response [2, 3]. The Parental NICU 
Stress model identifies multiple factors in this response, 
which includes personal characteristics (age, level of edu-
cation), situational factors (mode of delivery, preterm/
term delivery, gravida), personal resources (occupation, 
socioeconomic status), environmental support (NICU 
environment, health care worker, use of instruments and 
length of stay) and stress response [4]. It is also the only 
model designed specifically for parents of NICU infants 
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which was adapted from the Parental Intensive Care Unit 
Stress model. Parental stress especially maternal stress 
may have effect on neuro-cognitive development, emo-
tional regulation and health of an infant. Mothers may 
experience depression, fatigue, altered parental behav-
iour and perception, maladapted mother-infant interac-
tion and parental competency. A systematic examination 
of the sources of stress in the NICU environment will be 
useful in leading to solutions [5].

This study was conducted to determine levels of stress 
in mothers of babies admitted in NICU using Parental 
Stress Scale: Neonatal Intensive Care Unit (PSS: NICU) 
scale and to identify infant and maternal characteristics 
which significantly influence their stress level [4]. Envi-
ronmental factors that can influence mother’s reaction to 
having an infant in NICU might include (a) difficulty in 
fulfilling her maternal role, (b) medical equipment used 
for intervention and (c) communication patterns and 
behaviour of the staff [4, 6].

This study was conducted in one of the develop-
ing countries, where only few studies are conducted on 
stressors that affect short term and long term outcome 
of patients admitted to intensive care unit. Increased 
information about how mothers of hospitalized high-
risk infants perceive NICU, also an understanding of the 
needs of such mothers may enable NICU staff to iden-
tify parents at risk and plan interventions for improving 
mental health in NICU mothers [7, 8].

Methods
Patient and public involvement: not involved.

This was a prospective analytical study conducted 
in NICU of a tertiary care hospital over a period of 
12 months from February 2019 to January 2020 after 
obtaining permission from the institutional ethics com-
mittee. It is a 10-bedded high dependency unit NICU 
with annual admission rate of 150 to 200 patients. 
Inclusion criteria: mothers whose neonate had com-
pleted 24 h after the admission in the NICU (in higher 
dependency unit) with willingness to participate. 
Exclusion criteria: mothers who were known to be 
diagnosed with temporary or long-standing psychiatric 
illness, who cannot come to the NICU and those with 
NICU stay of less than 24 h. Candidates whose baby 
died after taking consent were withdrawn from the 
study. Non-probability sampling method was used for 
selecting samples. To measure the mother’s perception 
of stress, PSS: NICU Questionnaire was used, which 
is a self-report instrument consisting of 27 items [9]. 
It has 3 subscales which measures stress related to (A) 
Sight and Sound in the unit (6 items), (B) Appearance 
and Behaviour of the Infant (11 items), (C) Parental 

Role and Relationship with their baby (10 items). The 
questionnaire was translated into Hindi and Marathi by 
non-medical language expert. The responses to the PSS: 
NICU were scored on a 5-point Likert scale on which 
the mothers could rate the level of stress for each item 
from 1 (not at all stressful) to 5 (extremely stressful) 
[10, 11]. There was also a not applicable (N/A) option, 
which was scored 0 when using one of the scale’s scor-
ing methods. Data were collected from mothers whose 
babies were admitted to NICU under high depend-
ency unit, on a predesigned questionnaire (PSS: NICU) 
in the morning hours in the NICU counselling room. 
Qualitative data was represented in form of frequency 
and percentage. Among qualitative data, nominal data 
included mother’s details, i.e. age (less than 25 years/25 
years or more), gravida (primigravidae/multigravida), 
education (illiterate/primary/high school/graduate), 
occupation (unemployed/unskilled/semi-skilled/semi-
professional/clerk), type of delivery (vaginal/caesar-
ean), baby’s details, i.e., gestational age (preterm/term), 
length of stay (< 7 days/>= 7 days), various ‘sights and 
sounds’ in NICU (e.g. monitors and equipment and 
their constant noises, other sick babies in the room), 
the ‘looks and behaviour’ of the baby (e.g. tubes and 
equipment near the baby, seeing the needle put in the 
baby, baby being fed by the tube/iv line, seeing the 
baby in pain), ‘parental role and relation’ (e.g. being 
separated from the baby, not able to feed/hold the baby, 
feeling staff is closer to baby). Demographic data and 
perceived stress of the mothers was evaluated statisti-
cally using descriptive statistics. To obtain mean scores 
that could be compared among the scales, an individu-
al’s total score for each subscale and the total scale was 
divided by the number of items experienced in the par-
ticular scale by that individual. Individual’s scores were 
then added together according to each subscale and the 
total scale, and these totals were divided by the number 
of individuals who had experienced at least one item on 
the particular scale. The possible range of these mean 
scores was 1–5. The overall stress levels for each of the 
three subscales were used to compare with the socio-
demographic and clinical characteristics of the mothers 
and infants.

The data was processed and analysed using the IBM 
Statistical Packages for Social Sciences, SPSS software 
version 22. Results of continuous data were measured 
as frequency mean and standard deviation. Results 
of categorical data were presented as number (%). 
Kruskal–Wallis test and Mann Whitney U test was 
used to compare the different types of data. P value less 
than 0.05 was considered as statistically significant.
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Results
Study included 120 mothers whose babies were admit-
ted in NICU fulfilling inclusion criteria. In the study 88 
(73.3%) participants had babies with low birth weight 
while 32 (26.6%) had birth weight of > 2500 g. Mean 
birth weight was 2022 g ranging from 535 g to 3510 g. 
Mean age of mothers participating in the study was 26.5 
years with a range between 17 and 42 years of which 40 
(33.3%) mothers were primigravidae and 80 (66.6%) were 
multigravida. No statistically significant difference was 
observed in mean stress scores for maternal age, gravida, 
educational status, mode of delivery and the length of the 
stay the baby indicating that stress levels were independ-
ent of these factors (Tables 1 and 2).

As depicted in Table  3, the domain of Sight and 
Sound demonstrates a statistically significant (p value 
= 0.03) difference between different subgroups sig-
nifying that in this particular domain mother’s stress 
level depended on the occupation with mothers hav-
ing semi-professional and clerical jobs experiencing 
greatest level of stress. Table  4 illustrate that moth-
ers’ greatest subscale score occurred on the Parental 
Role and Relationship subscale in both the subgroups 
followed by looks and behaviour subscale and least 
score for Sights and sound subscale. Table 4 also shows 
a statistically significant association between mean 
stress scores in domain 2 (Looks and Behaviour of the 
Infant) and 3 (Parental Role and Relationship) in rela-
tion to maturity of the baby, signifying that mothers 
having full-term babies have experienced more stress 
than those having pre-term babies. Table  5 illustrates 
maternal stress as measured by PSS-NICU scale. The 
mean score was highest for question “Being sepa-
rated from my baby” (4.43 ± 0.58) followed by ques-
tion “Feeling staff is closer to my baby than I am” (4.39 
± 0.60). Figure 1 shows mean value for each question 
of the domain 1, i.e. Sight and Sound of the unit. The 
mean score was highest for question “The other sick 
babies in the room” (2.3 ± 0.57) followed by ques-
tion “The sudden noises of monitors and alarms” 
(2.09±1.41). Figure 2 shows mean value for each ques-
tion of the domain 2 (Looks and Behaviour of the 

Table 1 Correlation of demographic data with components of 
PSS:NICU scale

Characteristic p value

Sight and 
Sound of the 
unit

Looks and 
Behaviour of the 
infant

Parental 
role and 
Relationship

Gravida 0.44 0.41 0.15

Maternal age 0.55 0.18 0.54

Educational status 0.19 0.97 0.47

Mode of delivery 0.97 0.83 0.64

Length of stay 0.93 0.83 0.63

Table 2 Mean stress scores of individual domains in relation to gravida

Characteristic Groups Mean ± SD

 Sights and sounds of the unit Looks and behavior of the infant Parental 
role and 
relationship

Gravida Primi 1.3 ± 0.96 3.21 ± 0.4 4.22 ± 0.16

Multi 1.49 ± 0.98 3.28 ± 0.39 4.19 ± 0.17

p value 0.44 0.41 0.15

Table 3 Mean Stress Scores of each domain of PSS: NICU scale in relation to occupation of the mother

Characteristic Groups Mean ± SD

 Sights and sounds of the 
unit

Looks and behavior of the 
infant

Parental 
role and 
relationship

Occupation Unemployed 1.4 ± 0.96 3.29 ± 0.43 4.2 ± 0.16

Unskilled 1.47 ± 1.05 3.16 ± 0.32 4.16 ± 0.21

Semiskilled 1.33 ± 1.01 3.2 ± 0.25 4.26 ± 0.14

Semi-Professional 1.67 ± 1.16 3.3 ± 0.26 4.23 ± 0.13

 Clerk 1.92 ± 1.53 3.27 ± 0.39 4.1 ± 0.28

P value 0.03 0.28 0.47
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Infant). The mean score was highest for question “See-
ing my baby looking sick” (4.36 ± 0.53) followed by 
question “The baby being fed by an intravenous line or 
tube” (4.18 ± 0.67).

Figure 3 shows mean value for each question of the 
domain 3 (Parental Role and Relationship). The mean 
score was highest for question “Being separated from 
my baby” (4.43 ± 0.57) followed by question “Feeling 
staff is closer to my baby than I am” (4.39 ± 0.60).

Discussion
Maternal stress in NICU setting is often a neglected 
area. There are only few Indian studies quantifying stress 
among NICU mothers. It is very crucial for NICU staff 
and doctors to identify specific stressors among NICU 
mothers so that appropriate intervention protocols can 
be developed to address the mother’s fear, reduce their 
stress and enhance their ability to understand and cope 
up with the complex NICU environment. Present study 

Table 4 Mean Stress Scores of each domain of PSS: NICU scale in relation to the maturity of the baby

Characteristic Groups Mean ± SD

 Sights and sounds of the unit Looks and behavior of the 
infant

Parental 
role and 
relationship

Maturity of baby Pre-term 1.34 ± 0.94 3.15 ± 0.42 4.15 ± 0.16

Term 1.5 ± 1.01 3.36 ± 0.34 4.25 ± 0.16

P 0.53 0.01 0.00

Table 5 Mean stress scores of each component of PSS: NICU scale

Items N Mean SD

The presence of monitors and equipment 120 1.32 0.52

The constant noises of monitors and equipment 120 1.63 0.83

The sudden noises of monitors and alarms 120 2.09 1.41

The other sick babies in the room 120 2.30 0.57

The large number of people working in the unit 120 1.78 0.61

Having a machine breathe for my baby 120 1.91 1.32

Tubes and equipment on or near my baby 120 3.45 0.56

Seeing needles and tubes put in my baby 120 3.93 0.51

The unusual colour of my baby 120 3.14 0.99

The small size of my baby 120 2.91 1.16

The wrinkled appearance of my baby 120 3.03 1.03

The baby being fed by an intravenous line or tube 120 4.18 0.67

The limp and weak appearance of my baby 120 3.41 0.60

My baby not being able to cry like other babies 120 2.64 1.30

Jerky or restless movements of my baby 120 2.09 1.33

Seeing my baby in pain 120 4.14 0.52

Seeing my baby looking sick 120 4.36 0.53

Being separated from my baby 120 4.43 0.57

Not feeding my baby myself 120 4.29 0.65

Not being able to care for my baby myself 120 4.07 0.68

Not being able to hold my baby when I want 120 4.18 0.64

Feeling helpless and unable to protect my baby from pain and painful procedures 120 3.92 0.75

Feeling helpless about how to help my baby during this time 120 4.23 0.74

Not having time to be alone with my baby 120 4.18 0.75

Sometimes forgetting what my baby looks like 120 4.33 0.57

Not being able to share my baby with other family members 120 3.98 0.70

Feeling staff is closer to my baby than I am 120 4.39 0.60
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was a step in that direction. In a study by Dudek-Shriber, 
titled “Parent Stress in the Neonatal Intensive Care Unit 
and the Influence of Parent and Infant Characteristics” 
and by Reid T titled “Using the Parental Stressor Scale: 
NICU with a British sample of mothers of moderate risk 

preterm infants”, younger parents experienced more 
stress owing to their less experience in the parental role 
[9, 12, 13]. However, the results of a study by Pichler-
Stachl E titled “Parental Stress Experience and Age of 
Mothers and Fathers After Preterm Birth and Admission 

Fig. 1 Mean Stress Scores of each component of Sight and Sound domain (domain 1) of PSS: NICU scale

Fig. 2 Mean Stress Scores of each component of Looks and Behaviour of the baby domain (domain 2) of PSS: NICU scale
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of Their Neonate to Neonatal Intensive Care Unit; A 
Prospective Observational Pilot Study” were directly 
opposite [2]. A study by Trombini E titled “Environmen-
tal factors associated with stress in mothers of preterm 
newborns” and by Franck L titled “Measuring neonatal 
intensive care unit-related parental stress” no correlation 
was found between age of parents and stress levels [14, 
15]. Present study did not show any correlation between 
maternal age and degree of stress. Mean stress scores for 
all the 3 domains were compared for all the subgroups 
to look for statistically significant association between 
the occupation of mother and degree of stress. It showed 
a statistically significant difference in the mean stress 
scores of the “Sights and Sounds of the Unit” domain 
among different occupation with mothers having cleri-
cal job experiencing highest level of stress (1.92 ± 1.53) 
followed by mothers with semi-professional occupation 
(1.67 ± 1.16). In a study by Dudek-Shriber, parents who 
were working non-professionals obtained a significantly 
higher frequency score in the NICU sight and sound 
than parents who were home-makers-unemployed [12]. 
Our study showed the similar results. Possible explana-
tion for this could be that these groups of mothers have 
a better understanding of the technology and equipment 
owing to their level of education and knowledge and that 
these equipment and sounds represent the criticality of 
their baby. Significantly higher frequency mean stress 
scores were obtained for domain 2 (Looks and Behaviour 

of the Infant) and domain 3 (Parental Role and Relation-
ship) for term babies.

As per studies by Chourasia N, Schappin R, Dudek-
Shriber, Carter J, Minde K and Trause M having preterm 
baby resulted in significantly higher stress scores and was 
predictive of stress, and these findings seem sensible also 
since extremely premature babies are physiologically unsta-
ble, demonstrate many aspects in their physical appearance 
that are different and are less responsive to social interac-
tion than infants who are born later in a pregnancy [1, 5, 12, 
16–18]. Present study however did not show any such cor-
relation which is contradictory when compared to above 
studies. The principal reason behind this contradictory 
finding appears to be the nature of study population, our 
study included almost equal proportion of term (n = 62) 
and preterm neonates (n = 58), whereas in all of the above 
studies proportion of the pre-term babies was more. Also, 
in our study term, babies were more critical with diagnosis 
of birth asphyxia, congenital heart disease, congenital mal-
formation and pneumonia being more common in them 
when compared to preterm babies. The preterm babies 
with prematurity and small for gestational age as a criteria 
for admission also included babies having birth weight less 
than 1500 g who were kept in the higher dependency unit 
for observation, as per our NICU protocol and that might 
have caused less stress in mothers of such babies when 
compared to mothers having term baby with a more critical 
diagnosis. This appeared to be the reason behind mothers 

Fig. 3 Mean Stress Scores of each component of Parental role and Relationship domain (domain 3) of PSS: NICU scale
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having term babies experiencing greater levels of stress in 
comparison to those having preterm babies.

There were 111 out of 120 (92.5%) mothers with high 
level of stress in domain 3 (Parental Role and Relation-
ship). There were 89 out of 120 (74.1%) mothers with 
medium level of stress in domain 2. There were 110 out of 
120 (91.6%) mothers with low level of stress in domain 1.

Using the PSS: NICU, Kegler JJ et al. identified that most 
stressful domain for parents (n = 204) in their study was 
alteration the parent-infant relationship and the appear-
ance of the infant while the sights and sounds of the unit 
domain caused relatively lesser stress [4]. Study by Chour-
asia N et al. and Franck L also showed similar pattern of 
results in their study [1, 15]. The findings of present study 
are consistent to that of above studies. In present study the 
mean subscale stress score was highest for Parental Role 
and Relationship domain (4.19), followed by Looks and 
Behaviour of the Infant domain (3.75) and least for Sights 
and sound of the unit the domain (2.20). Among the indi-
vidual items, “Being separated from my baby” (4.43) and 
“Feeling staff is closer to my baby than I am” (4.39) were 
the questions with maximum scores.

There are certain limitations to the present study such 
as Present study measures only mother’s stress levels and 
father’s stress is not measured or compared. As mother and 
father both are involved in up-bringing of the child hence 
stress experiences of fathers is equally important. Further-
more, improvement in paternal perception of neonates 
suggests that father can actively engage in caring for moth-
ers and sick infants more readily than in past. Further study 
is required to compare motherhood and fatherhood, to 
compare culture-sensitive training and thus support medi-
cal environment in better care of NICU admitted babies. 
Another limitation of is that findings of the study can-
not be generalised because of the small sample size, study 
population restricted to one hospital and to one geographi-
cal location. Recommendations of future research would 
include using a larger, randomly selected sample of parents 
in NICUs that represent different geographical locations of 
India. Finally, in applying this study finding in practice, this 
needs to be kept in mind that environment of each NICU 
has its own unique set of circumstances that can potentially 
contribute to the stress that parents’ experience.

Conclusion
Maternal stress assessment is a crucial part of overall 
quality care of newborns. It was not given much empha-
sis few years back but maternal stress assessment is of 
paramount importance given its key role in overall neo-
natal outcome. Our study summarises the impact of inti-
mate environmental factors in the NICU on mothers and 
benchmarks its importance.
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