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Chapter I

Introduction

I.1 Background

The title of this thesis (i.e., “Caring for those who take care: fostering the psychological health of  

parents and nursing staff in Neonatal Intensive Care Unit”) is the result of an effort to synthetize 

the work done with few words that would be able to explain the general aim of this thesis project 

from several levels (i.e., from a semantic, linguistic, and meaning level). Every word was adopted 

to express the general proposal of this thesis. The main word around which all the others rotate is 

“Caring for”.  This choice was made moving from the framework of the Family-Centered Care 

which is both the starting and the arrival point of each study that is part of this thesis project. 

Specifically, this thesis aims to address both the psychophysical and emotional experience of both 

providers  (i.e.,  nurses)  and  receivers  (i.e.,  both  mothers  and  fathers)  of  Family-Centered  Care 

interventions. Moving from the examination of the health processes of those carers to improve the 

developmental practices for the NICU infants using validated tools and robust statistical methods. 

The  design  of  the  thesis  project  was  built  considering  both  the  hospitalization  and  the  after-

discharge  period  within a  multidimensional  perspective.  This  choice  has  been taken to  explore 

several  factors  (e.g.,  financial  burden,  irritable  bowel  syndrome,  death  and  dying  stressor)  at 

different time points and in diverse subjects (i.e., mothers, fathers and nurses).   

Arietta Slade in his pioneering work with families with social problems stated that the main task of 

the home visitor was helping parents in minding the baby (Slade et al.,  2005). This meant that 

parents  who live risk condition  (i.e.,  traumatization;  addictions,  extreme poverty)  are at  risk of 

maladaptive parenting behaviours and adverse child outcomes (Lyons-Ruth & Jacobvitz,  2016). 

Therefore, they need someone who start think to the baby when they cannot and, subsequently, help 

them to keep the baby in mind (Slade et al., 2020). 

Applying this concept to the context of Neonatal Intensive Care Units, it is clear that - most of times 

- parents were not at risk of any social disadvantage. However, they still struggle to mind the baby,  

because  the  baby that  they are  in  front  of  it  is  totally  different  from the  imagined one  during 

pregnancy (Stern, 1985). They must learn being parents in a new and unique way, never thought 

before at both individual and familial level (Nukpezah & Atanuriba, 2025).

On the other hand, social and healthcare professionals involved in caring for newborns in NICUs 

and managing parents' uncertainties also require particular attention from researchers, so that they 
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can be supported in dealing with such highly emotionally demanding work (Chatzigianni et al., 

2018).

Accordingly, based on a transactional and multidimensional perspective, the present thesis stems 

from the need to explore the experiences of “carers” (i.e., parents and healthcare professionals who 

are in the forefront line, namely nurses) within Neonatal Intensive Care Units (NICU), who must be 

indeed able to “mind the baby” in a high-risk life condition. In particular, this thesis aims to identify 

not only risk factors but also protective factors - that could be promoted through interventions - in 

order to support parents and healthcare professionals in dealing with the condition of an infant (for 

parents) and a patient (for healthcare professionals) on the edge “between life and death”. 

For parents (mothers and fathers), particular attention will be given to exploring potential gender 

differences,  in  order  to  identify  potential  specificities  -  and  therefore  potential  differentiated 

resources – to develop tailored evidence-based interventions.

The richness of models and perspectives - the Family-Centered Care practices- have been the tools 

to build up the studies of this thesis and the implications to optimally care for parents and nurses 

caring for NICU babies.

I.2 Objectives of the thesis 

The following sections will illustrate the specific objectives of the thesis, through a brief summary 

of each chapter. It will start with the Part 2 that explores the theoretical background of parenting 

and nursing stress models that have characterized the development of the literature in this field 

(Chapter II) moving to the implications and the respective roles of parents and nurses within the 

framework of the Family-Centered Care applied to the Neonatal Intensive Care Unit (Chapter III). 

Parts 3, 4 and 5 will be dedicated to three different aspects and perspective that consider different 

subjects (i.e., parents or nurses) during different time points (i.e., during NICU hospitalization vs. 

after  discharge).   The  research  studies  are  strictly  linked  to  the  above-mentioned  theoretical 

frameworks and harmoniously aim to improve Family-Centered Care practices for parents, infants, 

and nurses. 

Specifically,  Part  3  will  explore  the  risks  and  resources  to  cope  with  NICU  hospitalization 

experience  in  parents  considering  individual  and dyadic  factors  (Chapter  IV) and the  extended 

social support system across Italy and Portugal (Chapter V). Part 4 will illustrate three studies that 

investigated  two  relatively  new aspects  of  parental  NICU stress.  On  one  hand,  psychosomatic 
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distress following several stressful situations will be studied in parents of NICU infants both during 

hospitalization  (Chapter  VII)  and  after  discharge  (Chapter  VIII)  within  a  biopsychosocial 

framework sensitive to gender differences comparing mothers and fathers. On the other hand, the 

objective and subjective features of the financial burden lived by parents both during NICU stay 

and one year after discharge will be examined (Chapter VIII). Part 5 will investigate NICU-related 

stress  “from  the  other  side  of  the  incubator”,  using  the  perspective  of  nurses  (Chapter  IX). 

Specifically, the job duty of caring for death and dying critically ill infants will be examined on the 

one  hand considering  individual  coping  strategies  and work resources  and,  on  the  other  hand, 

comparing NICU nurses with nurses working in adult Intensive Care Units.  

I.2.1  Chapter  II:  Parenting  and  nursing  stress  models:  a  multidimensional 

perspective

The chapter aims to provide an overview on the most used stress models in parenting and nursing 

within  a  multidimensional  perspective.  Firstly,  the  Transactional  Model  of  Stress  and  Coping 

(Lazarus  & Folkman,  1984) will  be introduced as a  proposed theoretical  and multidimensional 

framework  to  study  both  parental  and  nursing  stress.  Secondly,  common  characteristics  and 

differences across parental stress models will be underlined. Then, stress models will be exposed in 

relation to paediatric hospitalization and Paediatric Intensive Care Unit admission and their effects 

on parental mental health, child development and parent-child dyad adjustment. Subsequently, the 

specific  environmental  characteristics  of  the  Neonatal  Intensive  Care  Unit  (NICU)  and  the 

epidemiological characteristics of the infants admitted in this ward will be explained. Parental stress 

models currently applied within the NICU context will be explored. In the last part of the chapter,  

models, and tools to study stress in the nursing profession will be presented. Finally, the chapter  

will focus on the challenge to care for a dying/death patient and his family specifically addressing 

critical care wards.   

I.2.2 Chapter III: Family-centered care (FCC) in Neonatal Intensive Care Unit: 

implications for parents and nurses

In this chapter, models of care will be exposed. In the first part of the chapter the steps towards the 

Humanization of Care will be reviewed. Paradigm shift from the medical care of the disease to 

patient/  person  centered  care  will  be  underlined  with  the  specific  consequences  on  the  care 
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practices, and decision-making processes. Individual, organizational, and structural characteristics 

of the Humanization of Care will  be outlined to provide indications on how to implement  new 

healthcare environments ad hoc for people. Subsequently, care models will be explored within the 

context  of the  pediatric  patient  and his family.  Firstly,  parental  role  of care as  fundamental  to 

promote infant and child development across context will be reviewed. Secondly, an overview on 

the  origins,  features  and effect  of  family-based interventions  and models  of  care  in  the  NICU 

context will be provided. The link among different levels of care and their characteristics will be 

illustrated. The evolution of the models of care in NICU will be underlined with special interest on 

Kangaroo  Mother  Care  (KMC),  Family-Centered  Care  principles  and  Family-Integrated  Care 

practices (Franck & O’Brien, 2019). Finally,  barriers and facilitators of different models of care 

within the NICU context from the perspective of nurses and other healthcare professionals will be 

described. 

I.2.3 Chapter IV: NICU-Related Stress and Psychophysical Health Conditions in 

Parents During their Infant Stay: The Role of Individual and Dyadic Coping 

Strategies

The chapter will introduce the background of NICU-related psychological distress experienced by 

parents and the individual coping strategies most used to face this stressful situation according to 

the Transactional Model of Stress and Coping (Lazarus & Folkman, 1989). Moreover, the dyadic 

coping, a construct originated from the Systemic Transactional  Theory (Bodenmann, 1995) and 

never studied in parents of NICU infants, will be introduced. This chapter will aim to integrate the 

contribution of situational, individual, and dyadic factors in determining the psychophysical health 

outcomes  of  parents  during  NICU stay.  Specifically,  both  the  main  and  moderating  effects  of 

individual  and  dyadic  coping  strategies  among  NICU  stress  and  anxiety,  depression,  and 

somatization  will  be  examined.  Finally,  insights  for  implementing  interventions  both  for  the 

individuals and the dyads based on the findings will be provided.

I.2.4 Chapter V: NICU  Stress and Social Support in Parenting Very Preterm 

Infants a comparison study among Italy and Portugal 

Family-Centered  Care Model  recently emphasised  the potential  role  of  unformal  social  support 

systems (e.g.,  family,  friends,  significant  others)  and facilitators  for  parental  adjustment  during 
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NICU stay (Kainiemi et al., 2025).  This chapter will examine NICU Stressors and Social support 

resources using a Person-Centered statistical approach (Collins & Lanza, 2009) comparing Italian 

and Portuguese parents of very preterm infants admitted to the NICU. The choice moves from the 

objective to obtain classes of risks and resources among parents of very preterm infants. Further the 

study will test the cultural relevancy of the identified classes across Italian and Portuguese parents. 

Finally,  the role  of  sociodemographic  factors  will  be examined  to  further  characterize  parents’ 

membership to each class and improve screening practices and early support for parental mental 

health in the NICU. 

I.2.5 Chapter VI:  The financial burden experienced by families during NICU 

hospitalization and after discharge: A single center, survey-based study

The chapter will illustrate objective and subjective measurement of financial burden experienced by 

parents  both  during  NICU  hospitalization  and  one  year  after  the  discharge  using  a  Patient-

perspective framework (King et al., 2021). Sources of support to face costs and social and health 

disparities within the group of parents of NICU infants will be examined. Finally,  initiatives to 

reduce financial burden will be exposed.

I.2.6 Chapter VII: The Relationship among NICU Stressors and Irritable Bowel 

Syndrome in Parents during their infant stay: the mediating role of Anxiety

Based on the Parental Preterm Distress Model (Holditch-Davis et al., 2000) and the biopsychosocial 

perspective  (Drossman,  1998),  this  chapter  will  test  the  role  of  parental  anxiety  symptoms  as 

mediating factor among the NICU stressors and the irritable bowel syndrome. Overall, the aim of 

the  chapter  will  be  to  expand  the  parental  distress  examination  connecting  the  psychological 

dimension with the somatic one. Finally, the chapter will provide potential applications of evidence-

based interventions to improve parental psychophysical well-being.   

I.2.7 Chapter VIII:  Irritable bowel syndrome in parents of NICU discharged 

infants:  gender  differences  and the  interplay  with psychological  distress  and 

psychophysical well-being
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This  chapter  will  underscore  the  relationship  among  irritable  bowel  syndrome,  psychological 

distress, and psychophysical well-being in parents during the first year following NICU discharge. 

Further,  irritable  bowel  syndrome  and its  impact  on quality  of  life  will  be  examined  within  a 

biopsychosocial perspective (Grunberg et al., 2023) sensitive to gender differences (Salomè et al., 

2022). Implications for caring for parents even after NICU discharge and suggestions to improve 

the  neurodevelopmental  follow-up  of  NICU  graduated  infants  will  be  described.   Finally,  a 

paradigm-shift from and Infant-centered perspective to an extended Family-Centered model of care 

will be presented.

I.2.8  Chapter  IX:  Caring  till  the  end:  psychological  mpact,  mediating,  and 

moderating factors of nursing death or dying patients in Adult and Neonatal 

Intensive Care Unit 

This chapter will illustrate an application of the Demands Resources and Individual Effects Nurses 

Model (DRIVE-Nurse Model; Vallone et al., 2020) to examine specific risks and key protective 

factors (Stressors in Nursing, Work-Resources, Coping Strategies) in the relationship among Death 

and Dying Stressor and psychological disease in nurses working in Adult Intensive Care Unit (ICU) 

as compared to those working in the NICU. Common factors and differences will be underlined. 

Individual, relational, and organizational factors to improve the care provided to both dying/death 

adults and infants in (N)ICUs will be examined.

I.2.9 Chapter X: Final summary, implications, limitations, and further research

The last Chapter will illustrate the findings of the entire thesis, through a summary. All hypotheses, 

analyses  and results  will  be  discussed  in  detail,  also  focusing  on the  implications  for  Family-

Centered Care practices.   Furthermore,  the limitations of this project will  be acknowledged and 

considered. Finally, a window on the future research planned to improve the proposed study will be 

explained.
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Chapter II

Parenting and nursing stress models: a multidimensional perspective

II.1 Transactional models of stress 

The Transactional Model of Stress and Coping describe stress as a process between an individual 

and a stressor in  the environment where he/she lives the stressful situation (Lazarus & Folkman, 

1989). Therefore, the transactional model of stress is situation specific (Lazarus, 1990). The aim of 

this  model  is  to provide a  framework that  can disentangle the complex relationship among the 

situation-dependent stressors and the individual resources. Lazarus and Folkman (1989) illustrated 

the dynamic transaction among the stressor and the coping strategies. Indeed, their model states the 

presence of a primary appraisal, in which the individuals evaluate the threat of the stressor that must 

be faced. Then, in the secondary appraisal phase, individuals look for their personal resources to 

face the stressors as optimal as possible (Lazarus & Alfert, 1964). This process is quite rapid and 

automatically conducted.  When individuals  reach to face the stressor with the coping strategies 

contained in their “toolbox”, the process ends with the return to and equilibrium phase. On the 

contrary, when individual coping strategies are not sufficient to overcome the stressor, we could 

have  a  potential  exacerbation  of  both the  psychological  and physical  health  (Zurlo,  Vallone  & 

Smith, 2018).     

Initially,  among the resources to face the stressor were only considered two types of individual 

coping  strategies:  problem-focused  coping  strategies  and  emotion-focused  coping  strategies 

(Folkman & Lazarus, 1980). Problem-focused strategies directly target the stressor trying to change 

it  using cognitive (e.g.,  looking for and choosing different  solutions  to  solve the problem)  and 

behavioral  (e.g.,  practically  acting  on  it)  strategies.  On  the  contrary,  emotion-focused  coping 

strategies rely on the individual thoughts and emotion regulation (Biggs, Brough & Drummond, 

2017). When it is not possible to physically change the stressor, emotion-focused strategies aim to 

change  the  reaction  of  the  individual  to  that  stressor  (Biggs,  Brough  &  Drummond,  2017). 

Examples of that type of strategies are self-regulation techniques (e.g., relaxation). In the revised 

version of the model, Folkman (2008) stated that when stressors are perceived as overwhelmingly 

aversive  and  uncontrollable,  meaning-focused  coping  strategies  are  useful  to  reduce  stress 

(Folkman, 1997; 2008). Specifically, meaning-focused coping strategies are relied upon the values 

and lifegoals of the individual and underline the potential positive role of the stressful situation for 
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his  personal  growth  (Carver  and  Connor-Smith,  2010;  Folkman,  2008).  One  of  the  principal 

strategies  of  this  kind  of  coping is  the  positive  reframing  which  consists  in  reconstructing  the 

stressful situation in a way that enriches the individual on his way to lifegoals (Folkman, 2008).   

All those three types of coping strategies can be protective or risky for health and well-being. There 

are  some  strategies  that  usually  exacerbate  distress,  like  avoiding/escaping  strategy  from  the 

stressful situation (Holahan et al., 2005; Yu & Sherman, 2015; Shaw et al., 2016; Zurlo, Cattaneo 

Della Volta & Vallone, 2019). On the contrary, others, like seeking social support may generally 

serve as a protective factor promoting health (Penninx et al., 1998; Strine et al., 2009). However,  

some studies suggest,  in line with the situational  specific  nature of the Transactional  Model of 

Lazarus and Folkman (1984), that coping strategies are not useful or harmful at all (Zurlo, Cattaneo 

Della Volta & Vallone, 2019). The role of coping strategies is dependent on the stressor, the time in 

which the stressor is experienced and the history of the individual (Zandi & Ahmadi, 2024). Indeed, 

coping strategies are tools learnt along the course of life. Thus, life experiences shape the type of 

strategies learnt and most frequently used by each individual when facing stressful situations. In 

general, we can state that as well as coping strategies are different and include several cognitive, 

behavioural, and emotional reactions to stress also stressors can be different and can be related to 

their  own or a loved one illness,  work-related or any other life domain (Mark & Smith,  2012; 

Litzelman et al., 2023). 

Overall,  the  application  of  the  Transactional  Model  of  Stress,  proposed  also  in  this  thesis, 

potentially contribute to fit the context, trying to capture the multidimensional interaction among 

individual  and  environment.  This  possibility  is  confirmed  by  several  studies  that  applied  the 

Transactional Model of Stress to study different contexts (e.g., occupational, and perinatal health) 

and with different populations (e.g., teachers, migrant workers, infertile couples; Zurlo, Cattaneo 

Della Volta & Vallone, 2019; Zurlo, Vallone & Smith, 2020; Zurlo, Pes & Cooper, 2007).

Based on those findings,  we used the Transactional  Model of Stress as the main framework to 

potentially capture in a wide way the experience of the parents and nurses who are the closest ones 

taking care of the infants hospitalized in the Neonatal Intensive Care Unit (NICU). The choice to 

study those two groups was due to the fact that both parents and nurses are the closest ones to the  

infant during NICU hospitalization. Moreover, they are the main caretakers of the infant playing a 

pivotal role in its neurodevelopment (Soleimani et al., 2020). In this perspective, the NICU is an 

extended  relational  ecosystem  in  which  the  whole  experience  is  mainly  build  up  by  the  co-

construction of parents and nurses experiences both individually and in interaction among them 

(Steinberg & Patterson, 2017). Therefore, adopting a multidimensional perspective of the different 
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dimensions  characterizing  parental  and nursing experience may potentially  provide the stage to 

improve the NICU ecosystem targeting specific domains (O'Dean et al., 2025). To this aim, the next 

paragraphs will  provide an overview of  the most  important  parental  and nursing stress  models 

deepening the specific factors and most used models to understand stress experience within the 

NICU setting. 

II.2 Parental stress models

Parental stress is the feeling of overwhelming distress due to demands related to the parental role 

(Deater-Deckard, 2004). Concerns related to parenting are approximately experienced by 36–50% 

of parents (Akister  & Johnson, 2004;  Reijneveld et  al.,  2008).  This  can lead to  adverse health 

outcomes for parents, children, and their relationship (Eo & Kim, 2018). 

Parenting is a fundamental function to let newborn develop harmoniously (Roncallo, Barreto & de 

Miguel, 2018). However, parenting can be also challenging, and several factors have been detected 

as potential barriers to positive parenting function. Specifically, risk factors can be related to parents 

(e.g., poverty, parental substance abuse, postpartum depression, Chaplin & Sinha, 2013; Ostberg, 

1998;  Soliday, McCluskey & O’ Brien, 1999) or strictly related to the child (e.g., chronic health 

disease, atypical development; Cousino & Hazen, 2013; Valicenti-McDermott et al., 2015; Craig et 

al., 2016; Ilchena et al., 2023).

Among the most used models to study parental stress one can include the Stress Process Model 

(Pearlin, 1999; Pearlin & Bierman, 2013), the Demand-Rewards Perspective (Nelson et al., 2013) 

and the Parent-Child relationship model (Abidin, 1992). 

The Stress Process Model (SPM;  Pearlin, 1999; Pearlin et al., 1981)  involves three components: 

stressors, resources, and stress consequences. Stressors, defined as sources of stress can be acute or 

chronic conditions that dysregulate the individual system. Resources include the behavioural and 

cognitive strategies to alleviate the effect of the stressors. Consequences involve the health outcome 

(i.e., physical and mental health and well-being) of the relationship among stressors and resources 

(Pearlin  &  Bierman, 2013).  This  model  take  into  account  individual  differences  in  the  health 

outcome due to different resources used to face the stressors (Nomaguchi & Milkie, 2020).

The Demand-Rewards Perspective (Nelson et al., 2013) considers the ratio among the demands and 

the rewards specifically related to parenting in determining distress or well-being. An unbalanced 

ratio in which the demands are more than the rewards will lead to experience distress and reduced 

17



well-being. On the contrary, a high rate of rewards will attenuate the effort perceived due to the 

demands and will maintain a positive health outcome (Rusu et al., 2025).

Within the Transactional Model of Stress and Coping framework (Lazarus & Folkman, 1984), the 

Parent-Child  relationship  model  (Abidin,  1992)  is  the  most  used  to  study parental  stress.  The 

Abidin’s  model  considers  parental  stress  as  the  outcome  of  several  parental  and  child-related 

factors.  Specifically,  this  model  considers  three  domains  (Figure  1):  parent  domain  (e.g., 

personality, depression), child domain (e.g., temperament, demandingness), and situational domain 

(e.g.,  social,  and spousal support).  This model can be adapted to different stages of child’s age 

(Fang et al.,  2024) and different situations, including personal characteristics of parents and the 

intersection of those three domains. 

Adapting this model to the specific context of interest can provide and in-depth understanding of 

the  specific  mechanisms  that  potentially  lead  to  adverse  health  outcomes  for  both  parents  and 

children.

Figure 1. Representation of the Abidin’s model of Parenting Stress (from Fang et al., 2022 and  

adapted from Abidin, 1990; 1992).
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II.2.1 Parental stress: what happens with a sick child?

Parenting a child with disability or a sick child has been shown to produce an additional burden to 

parents (Lee et al. 2008; Ingersoll and Hambrick 2011). Indeed, parents of a sick or with a disability 

child experience higher levels of stress than parents with typically developing and healthy children 

(Gerstein et al. 2009; Woodman, 2014). Parents with a sick or with disability child can experience 

several barriers and constraints due to both the healthcare and the community systems (Blacher et 

al. 2005). In those cases, parental coping strategies based on problem solving (Smith et al. 2008), 

emotion regulation (Pakenham et al. 2005) and spiritual strategies (Estes et al. 2009) can attenuate 

parental stress and increase positive parent-child bonding. Moreover, parental challenges are closely 

related to the severity of illness or disability (Gugliandolo et al., 2023; Scibelli et al., 2021) and the 

developmental stage in which the child or the adolescent lives in (Greydanus, Rimsza & Newhouse; 

2002; Hamilton, Mazzucchelli & Sanders, 2015). 

Pediatric  hospitalization  is  an  acute  factor  able  to  exacerbate  parental  stress.  While  pediatric 

hospitalization aims to promote physical recovery, it is also an event that can potentially disrupt 

child  psycho-emotional  growth leading to regressions or arrest  of the development  (DeMaso & 

Snell,  2013; Perrin  & Shipman,  2009).  Moreover,  pediatric  hospitalization  may also exacerbate 

parental  mental  health  affecting  the  ability  to  care  for  their  child  (Cammarata,  Bujoreanu  & 

Wohlheiter, 2020).

Among the different types of hospitalization, the one in the Pediatric Intensive Care Unit (PICU) is 

among  the  most  burdening for  parental  mental  health  (Boonchooduang et  al.,  2025).  Although 

PICU is a high technology ward, parents may experience severe psychological distress that can 

have adverse effects  on the emotional and psychological functioning of their  children/infants in 

different ways (Yagiela et al., 2019). According to the Integrative Trajectory Model of Paediatric 

Medical Traumatic Stress (PMTS; Price et al., 2016), parents and children who experience elevated 

psychological distress during hospitalization are both at risk to develop traumatization due to the 

PICU experience and are in need to be considered as strictly linked to each other and deserving 

psychological support. Indeed, parents who experience posttraumatic disorder may in turn transmit 

traumatization symptoms to their own children after discharge (Long et al., 2024). Accordingly, 

several studies underscored the importance of psychological support during PICU hospitalization, 

especially  for  those  parents  who  are  at  increased  risk  to  experience  psychological  burden 

(Cammarata, Bujoreanu & Wohlheiter, 2020). Moreover, parents and children should be followed-

up to take care of their adjustment after discharge (Riley et al., 2021).  
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While in the case of PICU hospitalization, the parent-child bonding is already formed and need to 

be  kept.  On  the  contrary,  the  hospitalization  of  a  sick  newborn  in  the  NICU  imply  an  early 

separation after birth among mother and infant that can deeply constrain and avoid the formation of 

the bonding (Green et al., 2021). 

In  the  next  paragraph  an  overview  of  epidemiology,  and  characteristics  of  the  infants  usually 

admitted to the NICU will be carried out. Then, studies related to parental stress in the Neonatal  

Intensive Care Unit and models specifically related to this setting will be examined.    

II.2.2 Caring for a neonate in NICU: what kind of infants live in?

One in eight  babies  born each year  will  be needing special  care worldwide  (Royal  College of 

Paediatrics and Child Health, National Neonatal Audit Programme, 2017). Among them, 15 million 

children are born preterm globally (before the 37th week of gestational age) that is more than 1 in 

10 (Howson et al., 2013). In Italy, 7%, approximately 32,000 per year, are preterm (Boldrini et al., 

2016). Prematurity is currently one of the leading causes of death in the perinatal period (Lawn, 

Wilczynska-Ketende & Cousens, 2006). Prematurity rate is also increasing due to the greater use of 

medically assisted reproductive techniques (ART; Jackson et al., 2004). 

The causes of prematurity  can be different,  with the most  common being spontaneous preterm 

labor, multiple pregnancies, uterine malformations, antepartum hemorrhages,  intrauterine growth 

restriction  (IUGR),  and  socioeconomic  and  behavioral  factors  (e.g.,  substance  use  during 

pregnancy) which can hinder access to care (Moutquin, 2003; Sharma, Shastri & Sharma, 2016), 

especially among ethnic minority groups (Ananth et al., 2005, 2006).

Preterm birth can also be caused by a series of risk factors related to maternal health and medical 

history (diabetes, advanced age, previous miscarriages, preterm pregnancies, and Cesarean sections, 

Khalil et al., 2013; Williams et al., 2021) that can influence the infant's subsequent development 

(Lodha et al., 2020). The degree of prematurity is usually determined by gestational age (GE; the 

period calculated from the last menstrual period). It is estimated that 5% of premature infants are 

extremely preterm (i.e., born before 28 weeks of GE), 15% are very preterm (28-31 weeks), 20% 

are moderate preterm (32-33 weeks), and 60-70% are late preterm (34-36 weeks). Along with EG, 

birth weight is particularly important for newborn health. Indeed, it plays a significant role in the 

baby's chances of survival. Newborns with a birth weight less than 2500 grams are at high risk of an 
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adverse prognosis (Hughes, Black & Katz, 2017). Prematurity is also characterized by a high rate of 

comorbidity with various pathologies due to the immaturity of the newborn's organs (such as lungs, 

brain, stomach), which are not fully developed and ready for extrauterine life (Kim et al., 2018; 

Thébaud et al., 2019; Schmidt Mellado et al., 2022). 

The immaturity of these organs can prolong the newborn's stay in the NICU, requires transfer to a 

specialized facility, and, in some cases, even surgical operations (Liu et al., 2022). For this reason, 

preterm infants need various devices to stay alive, such as, ventilators for breathing, a nasogastric 

tube for feeding, and a pulse oximeter to monitor their heart rate. 

Furthermore, several studies have highlighted that preterm infants are at high risk of developing, 

over  the  course  of  their  lives,  neurodevelopmental  issues  such  as  autism  spectrum  disorders 

(Vermeirsch  et  al.,  2021),  specific  learning  disabilities  (Johnson  et  al.,  2016),  sensorineural 

disabilities,  and behavioral  problems (Duncan & Matthews,  2018).  Overall,  NICU infants,  and 

particularly preterm ones, are exposed to a series of fetal and extrauterine complications that place 

them at high risk of disability.

II.2.3 The emotional roller coaster of parents in the Neonatal Intensive Care 

Unit 

Parents with a NICU hospitalized infant experience high levels of stress as compared to parents of 

full-term healthy infants (Persson et al., 2023). Historically, the  Preterm Parental Distress Model 

developed by Miles and colleagues (1993) has been the most used to study the NICU stressors in 

parents.  The  Preterm Parental  Distress  Model derived  from the  Transactional  Model  of  Stress 

(Lazarus & Folkman. 1984) and focused on three main sources of stress: Sights and Sounds of the 

NICU wards (e.g., lights, and noises from the machines), Infant Behavior and Appearance (e.g., 

tiny, and fragile aspect of the infant, jerky movements) and Parental Role Alterations (e.g., feelings 

of detachment from their own infant, being scared to hurt him/her by touching; not knowing how to 

care  for  him/her  properly;  Holditch-Davis  et  al.,  2000).  From this  model  (Figure  2)  has  been 

developed the Parental  Stressor Scale:  Neonatal  Intensive Care Unit  (PSS: NICU; Miles  et  al., 

1993) that is the most used questionnaire to measure NICU-related stress worldwide (Caporali et al, 

2020). 
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Figure 2. The Preterm Parental Distress Model (from Holditch-Davis et al., 2000) 

Most of studies indicated that mothers used to experience higher levels of stress than fathers (Ionio 

et al., 2019; Kawafha et al., 2025). Parental Role Alterations is the subscale with the highest scores 

in both mothers and fathers (Baía et al., 2016; Salomè et al., 2022). However, other studies failed to 

find differences in parental stress among mothers and fathers in any subscale of the PSS: NICU 

(Pichler-Stachl  et  al.,  2019)  while  others  only  found  differences  in  Parental  role  Alterations 

subscale (Matricardi et al., 2013). This result could be because when fathers are highly involved in 

infant care, use to experience high levels of stress (Noergaard et al., 2019). Indeed, masculinity 

dilemma  of  fathers  parenting  NICU infants  may  underline  different  stress-related  aspects  than 

mothers. Fathers may think that mothers deserve to touch and stay with the infant because their role  

it  the  most  important  one  (Noergaard  et  al.,  2017).  Moreover,  the  breadwinner  role  is  usually 

assigned to  fathers  who must  continue  working during NICU hospitalization  (Noergaard et  al., 

2017). Because of that they are less present at the bedside of their infant (Raiskila et al., 2017) 

leading the healthcare staff to underestimate the paternal role not sharing timely updates regarding 

the infant, not supporting their emotional needs, or involving them in the infant’s care (Rio et al., 

2022).  

Given the essential role of parental care to promote infant neurodevelopment since the first days 

after birth (Soleimani et al., 2020), elevated stress levels have the potential to decrease caring skills 

in  parents leading to  adverse infant  health  outcome (Aucott  et  al.,  2002; Obedait  et  al.,  2009). 

Moreover,  several  studies  underlined  the  long-term effect  of  NICU hospitalization  on  parental 

psychological health up to one year after discharge (Leftkowitz et al., 2017; Salomè et al., 2022). 

Those long-lasting effects  on parental  mental  health  may also disrupt  parent-infant  relationship 
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(Horwitz et al., 2015) with additional impairments on the neurodevelopmental outcome of NICU 

discharged infants (Poehlmann et al., 2012). 

Based on the above-mentioned literature, this thesis work attempted to study the hospitalization in 

the Neonatal Intensive Care Unit and the period after discharge in relation with different challenges 

(e.g., emotional, financial, social ones) that both mothers and fathers must live to care for their own 

infant. Furthermore, the next paragraph, according to the Preterm Parental Distress Model, will be 

focused on the  nurses  who are  the  closest  ones  to  both  parents  and infants  among  the  NICU 

healthcare staff members. To this aim, the occupational stress models in nursing profession will be 

reviewed. Then specific demands of the nurses working in the NICU ward will be illustrated.  

II.3 Stress in the nursing profession: the emotionally and challenging experience 

of caring for patients

Occupational stress in health care setting is widely studied (Tomei et al., 2016; Gabeyehu & Zeleke, 

2019). Among health care professionals, nurses are at the highest risk to experience work-related 

stress (Yesuf et al., 2022). 

Indeed, nursing profession has been found to be characterized of high stress levels and adverse 

psychological  health  (Achour  et  al.,  2018).  Factors  determining  stress  in  nurses  are  both 

organizational  (e.g.,  shortage  of  staff,  lack  of  resources  of  the  health  care  system;  Rodwell  & 

Munro, 2013) and relational factors (e.g., emotional burden due to care for patient and his family,  

conflict  with  physicians;  McVicar,  2003).  Moreover,  nurses’  turnover  is  higher  than  in  other 

industries (Duffield et al., 2014; Japanese Nursing Association & JNA News Release, 2017). The 

World Health Organization (WHO) estimated that shortage of nurses would reach 9 million by 2030 

(International Council  of Nurses, 2019). However, prior to the final cognitive stage of turnover 

(Raza,  Khan & Mujtaba,  2018; Mosallam et al.,  2015), nurses are at  risk to experience several 

psychophysical health issues (Zurlo, Vallone & Smith, 2018; Vallone, Smith & Zurlo, 2020) that 

can  lead  to  exacerbate  levels  of  sickness  absence  (Buchan  &  Aiken,  2008)  affecting  work 

conditions for the remaining nursing staff, quality of patient care and the functioning of the health 

care system (Aiken, Clarke & Sloane, 2002). 
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Traditionally,  two occupational  stress  models  namely  the  Job Demand-Control-Support  (JDCS; 

Karasek, 1979) and the Effort-Reward Imbalance model (ERI; Siegrist, 1996) are the most used 

ones in nursing occupational health.

The  JDCS  dimensions,  namely  Job  Demands,  Job  Control  (i.e.,  skill  discretion  and  decision 

authority) and Social Support, states that high levels of both job demand, job control and social 

support have positive effects on well-being. On the contrary, high levels of job demands but low 

levels of job control and social support negatively impacted on well-being (Theorell and Karasek 

1996; Johnsonand & Hall 1988). JDCS dimensions were significantly related to job dissatisfaction, 

turnover intentions, burnout, and somatic complaints (Parkes, Mendham, & Von Rabenau, 1994; 

Bourbonnais,  Comeau,  &  Vézina,  1999;  Gelsema  et  al.,  2006;  Jalilian,  Shouroki,  Azmoon, 

Rostamabadi, & Choobineh, 2019).

Moreover, the ERI Model dimensions, namely Effort and Rewards, explain work-related stress as 

an imbalance between experienced efforts and individual perception of both material and unmaterial 

rewards (Siegrist, 2008). Several studies found that nurses’ effort-rewards imbalance is very high 

(Salem & Ebrahem,  2018;  Alvarado,  Bretones  & Rodríguez,  2021;  Deng,  Fang  & Cai,  2021) 

mirroring  the  complexity  of  the  work  setting  (Fei  et  al.,  2023).  Importantly,  the  effort-reward 

imbalance is associated with depressive symptoms, that in turn increases the risk of burnout and 

turnover  intentions  (Pratt,  Kerr  &  Wong,  2009;  Bagaajav  et  al.,  2011;  Alvarado,  Bretones  & 

Rodríguez, 2021). Therefore, both the ERI and the JDCS Model provided important information 

concerning factors determining nurse occupational health (Babamiri et al., 2022).

Importantly, transactional models recently paid more attention also on the role played by individual 

variables to influence psychological health conditions of nurses (Zurlo Vallone & Smith, 2018). In 

particular, the Demands-Resources and Individual Effects applied to Nurses Model (DRIVE-Nurses 

Model;  Vallone  et  al.,  2020)  considers  both  individual  (e.g.,  coping  strategies)  and  situational 

variables  (both  the  ERI  and  the  JDCS Model  dimensions)  and  their  dynamic  interrelations  to 

determine psychological health of nurses. 

The DRIVE-Nurses Model has recently highlighted the influence of the interpersonal and inter-role 

conflicts  (Vallone  &  Zurlo,  2024)  in  determining  psychophysical  health  conditions  of  nurses, 

prompting the attention to consider not only the relationships among nurses and patients but even 

the conflicts among peers and with the other health care professionals.  

The Expanded Nursing Stress Scale (ENSS, French et al., 2000) is a widely used tool to measure 

stress levels of nurses in both single wards (Alomari et al., 2021) and across them (Vallone & Zurlo, 
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2024). Importantly, it encompasses several sources of stress concerning organizational stressors (i.e. 

Workload),  individual-related  stressors  (i.e.  Uncertainty  concerning  treatment,  Inadequate 

Emotional Preparation), relational stressors related to other health care professionals (i.e. Conflict 

with Peers; Conflict with Physicians; Conflict with Supervisors; Discrimination) and patients and 

their families (i.e. Patients and their Families, Death and Dying).

Concerning  organizational  stressors,  high  workload  is  a  well-known  predictor  of  worse 

psychological health conditions, leading to increase sickness absence, burnout, and staff shortage 

(Diehl et al., 2021). Within individual-related stressors, uncertainty concerning treatment appears 

one of the most experienced stressors (Chatzigianni et al., 2018). It seems to be strictly linked to 

patient’s health status complexity, showing that nurses with a low number of patients assigned but 

with  high  severity  health  issues  experience  high  stress  levels  related  to  the  treatment  of  those 

patients (Hagan, Walden & Brand, 2022). Uncertainty concerning treatment of a patient may be 

exacerbated  by  the  presence  of  other  relational  stressors  linked  to  negative  interpersonal 

relationships and lack of collaborative cooperation with other nurses, physicians, and supervisors 

(Sarafis et al., 2016). In addition, conflicts with other health care professionals lead to affect nurses’ 

psychological health (Vallone & Zurlo, 2024) and reduce job satisfaction (McGilton et al., 2007). 

Consequently, since nurses need to manage for conflicts within the ward, their response to patients 

and their family requests may be inadequate (Newel & Jordan, 2015) reducing the quality of care 

provided to patients (Aiello, Garman & Morris, 2003; Sarafis et al., 2016) and blocking the holistic 

provision of care (Firth, 2006). 

Noteworthy, among the relational stressors that nurses must face, death and the dying process of a  

patient are ones of the most emotionally burdening (Sarafis et al., 2016; Chatzigianni et al., 2018). 

II.3.1 Nursing the dying patient and his family  

Death is a universal event in human life. However, ways to cope with death can be very different 

according to philosophical, societal, and cultural factors (Braun et al., 2010). Although death and 

dying is commonly shared among all  the health  care professionals,  nurses must  face death and 

dying daily. In fact, they are the closest ones to patients and their families during each phase of the 

care and the end-of-life stage (Peters et al., 2013; Pimenta Lopes Ribeiro et al., 2022). The death of 

a patient  can emotionally impact nurses beyond the burden limited to the need of dealing with 

patient’s family and other contextual factors (e.g., conflict with physicians; Sarafis et al., 2016). 

25



Several characteristics of the dying patient could lead nurses to suffer more for his death. Those 

features  may  be  related  to  commonalities  that  link  the  nurse  and  the  patient  (e.g.,  individual 

similarities,  time spent together;  Shorter & Stayt,  2010; Velarde-García et al.,  2016) or specific 

features of the dying patient that are generally opposite to the death (e.g., youths, pregnant women; 

Kisorio & Langley, 2016; McMeekin et al., 2017; Betriana & Kongsuwan, 2020). Among the most 

frequent  coping  mechanisms  adopted  by  nurses  one  can  find  normalization  of  death, 

compartmentalization, and emotional disconnection (Bloomer et al., 2023).     

Recently, a growing body of research studied nursing profession with respect to the death across 

wards (Üstükuş & Eskimez, 2021; Kim et al., 2023) and settings (Higashibata et al., 2023). Indeed, 

even if nurses have to face shared challenges such as lack of organizational resources, patients’ 

health issues and dealing with their families (Della Bella et al., 2022), the degree of those factors in 

terms of the severity of the disease, time spent with the patient and his family can vary (Higashibata 

et al., 2023).

II.3.2 Death and dying in critical care nurses

Critical  care  nurses,  both  those  working  in  the  adult  Intensive  Care  Unit  (ICU)  and  the  ones 

working in the Neonatal Intensive Care Unit (NICU), usually care for patients at high-risk of life 

and with uncertain conditions. Critical care nurses show higher stress levels as compared to nurses 

of  other  wards  (Rahmani,  Behshid,  Zamanzadeh,  &  Rahmani,  2010; Guntupalli  et  al.  2014) 

experiencing high levels of demands and low control in the workplace (Trousselard et al., 2016). 

Among the most influent stressors in critical care nurses, the literature found problems with dealing 

patients  and  their  families  requests,  conflicts  with  physicians  and  supervisors,  and  uncertainty 

concerning treatment (Saedpanah et al., 2016). Importantly, those stressors may jointly contribute to 

exacerbate psychological health of critical care nurses. 

With regards to the individual characteristics, critical care nurses use more frequently active coping 

strategy  based  on  problem  solving  (Fiske,  2018)  than  other  wards  (Kostka,  Borodzicz  & 

Krzemińska, 2021). Problem focused strategies in ICU and flexibility in NICU showed to buffer 

secondary  traumatic  syndrome  while  avoidance  and  self-blame  significantly  predicted  adverse 

psychological  health  outcomes (Al Barmawi  et  al.,  2019;  Nissanholtz  Gannot et  al.,  2022) and 

elevated  stress  levels  (Alharbi  &  Alshehry,  2019).  Furthermore,  support  from  colleagues  and 

supervisors was found to be essential when facing adverse events (Kappes et al., 2024). 
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Moreover, although there is a known concern to provide palliative care education for all the nurses 

apart from the working ward (DeVader et al., 2012), there is still a lack of knowledge about this 

even among the wards that are closer to death and dying patients like acute and critical care wards 

(Clark, 2007; Hamric et al., 2007) where societal expectation may lead nurses to think that the only 

goal to achieve is immediate resuscitative and life-preserving treatment (Chan, 2006, Clarke, 2008). 

In addition, differences among acute and critical care wards with regards to the death of a patient 

are  relevant  and  organizationally  determined.  Indeed,  while  emergency  department  nurses’ 

approach with many dying patients within a very short time range, critical care nurses take care of  

patients from few days to several months.  Therefore, critical care nurses spend a lot of time caring 

for the patients. Further, organizational routine leads to the fact that each nurse has to care for the 

same patients enhancing emotional bond among nurses, patients and their families.

Nurses working in critical care wards must frequently face death and dying of the patients. In fact, 

mortality rate in ICU ranges from 10 to 29% (Society of Critical Care Medicine, 2022) while death 

rates can vary from 4 to 46% in the NICUs of developed countries (Chow et al., 2015). 

Both in ICU and NICU setting, nurses recognize their patients’ signals of sufferance prior to other 

health care professionals. Moreover, nurses are the front-line intervention providers and become the 

reference of the patient’s family (Peters et al., 2013). Thus, nurses need to handle their emotional 

reactions inhibiting them during risky moments for patients’ lives as well as the end-of-life stages 

and death and provide optimal care to patient and emotional support to his family (Granda-Cameron 

& Houldin, 2012). 

Notably,  health  care  guidelines  emphasized  the  importance  to  provide  a  good  death  for  those 

patients. Good death is a concept developed in Western countries defining the features and needs of 

all  the  actors  of  the  dying  process  (Meier  et  al.,  2016).  This  demand  implies  to  move  from 

preparedness,  emotion avoiding and reactivity during the emergency states of the patient to the 

provision of a holistic and supporting care for dying patients and their families (Costello, 2006; 

Ellershaw  et  al.,  2010;  Watts,  2012).  However,  death  and  dying  process  could  exacerbate 

psychological  distress  in  nurses  (Lief  et  al.,  2018)  blocking  the  provision  of  adequate 

communication and support to patients and their families during the end-of-life stages (Cevik & 

Kav, 2013). To study the relationship among death and dying stressors and psychological distress in 

ICU and NICU nurses, this thesis will present an application of the DRIVE-Nurses Model to the 

ICU and NICU context  (Chapter IX). The aim of the study will  be identifying  specific  factors 

directly  and  indirectly  influencing  psychological  health  of  ICU  and  NICU  nurses  to  develop 

evidence-based interventions and tailored educational programmes.
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The overview on parental and nursing stress models presented in this chapter highlighted several 

factors potentially affecting the ability to care for the NICU infants in both parents and nurses. On 

the contrary, the next chapter will review the diverse models of care developed to promote parental 

well-being and the essential role of nurses in implementing developmentally sensitive practices for 

promoting infant and its family well-being. 
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Chapter III

Models of Care in Neonatal Intensive Care Unit: developments and implications 

for parents and nurses

III.1 A path towards a holistic vision of care

The advancement of technology and of medical procedures in the NICU increased the survival rate 

of  highly  sick  infants  (e.g.,  infants  with  hypoxic-ischemic  encephalopathy,  extremely  preterm 

infants). This improvement in the medical care needed a new theoretical and practical improvement 

of caring for the emotional needs of both parents and their infants. However, the exclusively use of 

standardized protocols could lead to disrupt doctor-patient relationship with subsequent lack of trust 

on the medical aids (Stange, 2009). 

Humanization of care is the result of a paradigm shift that moved from the focus on the disease to  

the focus on the person experiencing the disease (Borbasi et al., 2012).  It aimed to care for each 

individual considering his unique characteristics instead of treating every person having the same 

disease at the same way (Behruzi et al., 2014).  

Specifically, according to a recent conceptualization (Busch et al. 2019), there are different layers 

(Figure 3) in which humanization of care is situated. The first layer is the Patient-Centered Care. It 

encompasses the physicians’ attitude of showing empathy to the patient, considering his individual 

values, thoughts and emotions and their interplay with the disease (Balint, 1969). Further, at this 

layer,  patients  are  directly  involved  in  the  decision-making  process  concerning  their  disease 

(Borbasi et al., 2012). 

The second layer is the Person-Focused Care (Starfield, 2011). It considers the disease not only in 

relation with the individual characteristics of the sick person, but also within the specific individual 

history of the person and the moment of his life in which the disease affects him (Starfield, 2011). 

Therefore,  while  Patient-Centered  Care is  focused on the  specific  episode in  which the patient 

experiences the disease (Balint, 1969), the Person-Focused Care contextually integrates the specific 

disease within the life path history of the individual, taking into account the meaning-making of the 

disease into the person’ life (Starfield, 2011). 
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Figure 3: The development of the care practices moving from the Patient-Centered Care to the  

Person-Focused Care up to the Humanization of Care. (From Busch et al., 2019). 

Following the development of care practices, the humanization of care is the most recent step. It 

includes the previous mentioned aspects adding patients’ caregivers, and the health care systems as 

actors interacting for the development of new practices to care for patients. At this step, on one 

hand, the focus is both on the relations among healthcare professionals and among them and the 

patients  and their  family.  On the other hand, the design of healthcare settings considering both 

organizational and structural characteristics is essential to create adequate places to care for people 

(Douglas & Douglas, 2005; Daykin et al., 2008). Overall,  humanization of care underpins three 

principal areas: the Relational area, the Organizational area and the Structural one. While improving 

those areas require both human and material resources (Cassiano et al., 2015), they can positively 

promote  both  patients  and  the  healthcare  professionals’  satisfaction  (Busch  et  al.,  2019). 

Humanization of care can lead to optimize health outcomes of patients, improving relational skills 

and work-related well-being in healthcare professionals and making healthy communities (Henry et 

al., 2012). 
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In  the  next  paragraph,  practices  specifically  related  to  the  neonatal  critical  care  area  will  be 

reviewed. Several models of care and family-based interventions will be illustrated. 

III.2 “Infant does not exist alone”: the role of parents to care for their infant

The pioneering work of Donald Winnicott (1965) underlined the fully dependency of the infant 

from his own parents. Historically, the essential role of family to take care for the infant has been 

demonstrated within hospital settings with scarcity of resources (Levin, 1994).  

Later, due to the advance of technologies and medical care practices, the role of family has been put 

beside (Gooding et al., 2011). While pediatric hospitalization aims to promote physical recovery, it 

is also an event that can potentially disrupt child psycho-emotional growth leading to regressions or 

arrest  of  the  development  (DeMaso  &  Snell,  2013;  Perrin  &  Shipman,  2009).  In  addition, 

hospitalization may also exacerbate parental mental health affecting the ability to care for their child 

(Cammarata,  Bujoreanu  &  Wohlheiter,  2020).  Given  the  potential  detrimental  impact  of 

hospitalization on both children and parents, several studies promoted a shift of paradigm in which 

to really care for the physical disease of the pediatric patient the healthcare staff needs to care for 

patient’s individuality and his family members (Lavanco & Romano, 2008).  

Importantly,  several  studies  have  demonstrated  that  the  integration  of  parental  care  improve 

pediatric  patient’s  health  outcome  (Hickson  et  al.,  2006;  Renfrew  et  al.,  2009)  and  parental 

satisfaction of the healthcare system with positive effects on both child and parental  well-being 

(Çamur & Sarıkaya Karabudak, 2021). 

In the last  decades,  research advances aimed to systematize the findings of the caring sciences 

(Moreno-Sanz et al., 2024). This effort had multiple objectives. On the one hand, there was a need 

to integrate the study findings into a conceptual framework in turn to advance the knowledge in the 

field starting from a theoretically based method (Franck et al., 2015; Frank & O’Brien, 2019). On 

the other hand, several studies underscored the need to translate research findings into structured 

care  practices  (Committee  on Hospital  Care  & Institute  for  Patient  and Family-Centered  Care, 

2012). 

In this context, the next paragraph will examine types of interventions and models of baby and 

family—care along with their differences and clinical implications in the NICU context. 

. 
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III.2.1 Principles and models for caring in the NICU

Family-Centered Care (FCC) is a philosophical approach and set of principles to guide the delivery 

of healthcare for infants and their families (Frank & O’Brien,  2019). FCC aims to improve the 

clinical outcome and the whole healthcare experience increasing patient and his family participation 

in the decision-making process, improving psychological well-being, and the care for the specific 

individual and family needs (Johnson et al., 2008). The first model of care was applied in the NICU 

in 1978. It was the Kangaroo Mother Care (KMC) in Bogota, Colombia. Initially, KMC was the 

solution  to  reduce  the  rate  of  infections  and  provide  preterm  infants  with  a  warm  and  safe 

environment  (Whitelaw & Sleath,  1985).  One year  later,  in  Tallin,  Estonia,  KMC was used to 

compensate the shortage of staff and lack of incubators. Infants were laying down on their mothers’ 

chest and supervised by a nurse, exclusively breastfed and with minimal contact with the NICU 

staff members (Levin, 1994). Nowadays, KMC is one of the most used models of care worldwide 

due to its beneficial  effects on the neurodevelopmental outcome of preterm infants (Bera et al., 

2014; Charpak et al., 2017; Patra et al., 2017). 

Franck and O’ Brien (2019) conceptualized all the available tools to care for NICU babies and their 

parents (Figure 4). The authors divided the literature findings into three levels. The first and the 

second  level  grouped  interventions  according  to  their  target  (i.e.,  parents  or  parent-infant 

interaction).  The third level consider different Models of Care that can include some or all  the 

components  of  the  previous  levels  of  interventions.  Each Model  of  Care  describe  the essential 

actors,  utilities,  NICU  physical  and  organizational  structure  that  are  necessary  to  provide  the 

interventions.
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Figure 4: Models of care and types of intervention in the NICU from Franck & O’Brien, 2019.

At the first  level,  there  are  the Parent  support interventions.  In  this  category,  the target  of  the 

interventions is exclusively parents. This group includes psychoeducation, counselling, emotional 

support,  improvement  of  parent-staff  communication,  and  environmental  modifications  to  help 

parents  to  cope  with  the  NICU  experience  letting  them  to  be  able  to  parent  their  infant. 

Psychoeducational intervention using Cognitive Behavioural Therapy (Shaw et al., 2013, 2014) and 

reflective interventions (e.g., expressive writing with diaries; Rabiepoor, Vatankhah-Alamdary & 

Khalkhali, 2020; Sorrentino et al., 2025) demonstrated to reduce stress, anxiety, depression, and the 

traumatic  symptoms  due  to  the  NICU  hospitalization  (Furuta  et  al.,  2018).  Psychoeducational 

interventions  are  considered essential  to improve parental  mental  health  and lead parents  to be 

actively involved in both caring for their infant and participate with the NICU staff to the decision-

making process (Hynan & Hall, 2015). Other interventions at this level aim to improve parental 

staff  communication.  Research  studies  demonstrate  the  utility  of  standardized  family  round 

meetings, infant’s progress chart and messaging to improve parental participation to the decision-

making process (Grzyb et al., 2014) and reduce inequalities due to ethnic minority status (Penticuff 

& Arheart, 2005) and gender (e.g., fathers who cannot daily participate to parent-staff rounds due to 

work;  Fletcher  et  al.,  2025).  Another  type  of  intervention  included  into  the  parent  support 

interventions is the modification of NICU setting and facilities to accommodate parental needs and 

promote parents’ involvement (Franck et al., 2015). Single family rooms (Vohr et al. 2017), parent 

overnight accommodation (Franck et al., 2015), especially for those who live far from the ward, and 
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dedicated  in-hospital  parent  spaces  (White  et  al.,  2013) have demonstrated  to  improve parental 

experience  with improvements  of  their  ability  to  take care  for  their  infants  (Frank & O’Brien, 

2019), leading to increased rates of exclusive breastfeeding and reduced incidence of sepsis (van 

Veenendaal et al., 2019). Importantly, NICU design needs to be tailored as much as possible to the 

different needs of families living the NICU hospitalization experience (Frank & O’Brien, 2019).

The second level encompasses the parent-delivered interventions that activate parents as the main 

caretaker of the infant. The target of the interventions is both parents and infants. On the one hand, 

parents  are  educated  by  the  nurses  to  deliver  the  interventions  (e.g.,  baby  massage,  reading 

communicative signals of comfort  or pain of their  infant).  On the other hand, the target  of the 

parental  interventions is the infant. The most studied and used methods are Kangaroo Care and 

Breastfeeding.  They showed to provide both short-term effects  (i.e.,  regulating  preterm infant’s 

body temperature; create parent-infant bonding, reducing parental psychological distress, providing 

optimal nutrition for the infant) and long-term effects (i.e., improving infant’s neurodevelopmental 

outcome and the whole hospitalization experience in parents; Puthussery et al., 2018). Specifically, 

the  parent-delivered  interventions  have  multiple  positive  effects  including  improvement  of  the 

infant’s health outcome, reducing parental  stress and improve their  self-efficacy (Benzies et al., 

2013; Evans et al., 2014). Moreover, positive effects on parental mental health have been found up 

to one year from NICU admission (Athanasopoulou & Fox, 2014; Bera et al., 2014; Holditch-Davis 

et al., 2014; Sweeney et al., 2017). 

The third level is characterized by the parent-partnered model of care. In this case, the target is the 

whole environment surrounding infant’s health (i.e., parents, direct care providers, health system 

and hospital leaders, and NICU leadership). This level requires a holistic vision of care integrating 

all the above-mentioned actors specifically trained to deliver the interventions of the previous two 

levels (Frank & O’Brien, 2019). Several models of care have been designed and studied in the 

literature.

KMC is the oldest model of care. It aims to reach the almost exclusive infant’s care provided by 

parents.  KMC  showed  strong  evidence  on  positive  short-term  and  long-term  infant’s 

neurodevelopmental  outcomes,  parental  mental  health,  and  parent-infant  bonding  (American 

Academy of  Pediatrics  et  al.,  2016;  United  States  Institute  for  Kangaroo Care,  2018).  Similar 

models like the Care-by-parent  unit  are more focused on designing optimal  spaces (e.g.,  single 

family  rooms)  to  provide  parent-delivered  interventions  (e.g.,  Kangaroo  Care, 

talking/reading/singing interventions; Joaquim, Calado & Costa, 2024).
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Family-Centered Care (FCC) aims to provide a holistic vision of care. FCC focuses on the building 

of a positive relationship among parents and healthcare professional leading to infant’s  positive 

health  outcomes  and  understanding  of  parental  needs  (Harrison,  2010).  FCC  is  based  on  the 

following principles: 

- Information  sharing with  parents  of  all  the  updates  regarding  their  infant  in  an 

understandable and clear way. 

- Respect and Dignity: this is a large principle that accounts for the awareness of healthcare 

professionals regarding the differences among parents and their different cultural and social 

backgrounds.  For  instance,  ethnic  and  linguistic  minorities  need  to  be  provided  with 

additional tools to live their NICU experience and their parental  role in the best manner 

(Trajkovski et al., 2025). Dignity is strictly connected with respect, but its focus is on the 

relational patterns taking place during NICU hospitalization among parents and their infants 

(Hutchfield,  1999).  NICU staff  members  should  validate  parental  emotional  experience, 

accepting  their  roller  coaster  feelings  as  due  to  the  characteristics  of  the  NICU 

hospitalization and not linked to the healthcare professionals (Mäkelä et al., 2018). 

- Participation: it is one of the core principles of FCC. Involving the parents in caring for 

their own infant is the goal of this model to improve infant’s outcome and parental well-

being. 

- Collaboration: it illustrates the role of parents as active part of the NICU team and their 

participation in the decision-making process. 

Integrating parents into the NICU healthcare team is the core of other models of care. Specifically, 

the Family-Integrated Care Model (FICare) is based on the active involvement of parents in all the 

process regarding their infant’s care (e.g., from basic caring needs as changing the diaper to the 

recognition of alarm signals and oral medical therapy administration) mentored by the healthcare 

professionals  (Moreno-Sanz  et  al.,  2024).  In  addition,  FICare  includes  parents  as  core  team 

members of the different process of their infant’s care. Strong collaboration among parents and 

healthcare staff  is  also emphasized in the Primary Care Nursing Model  (Bethea,  1985).  In this 
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perspective, the constant presence of the same nurses implied in nursing the infant and listening to 

parental needs is essential for parental satisfaction of the healthcare system (Franck, McNulty & 

Alderdice, 2017). 

Overall, literature states the effectiveness of KMC in reducing infections and improving both infant 

and parents’  health.  Moreover,  FICare  model  is  promising  to  integrate  different  roles  (parents, 

infants, and healthcare professionals) in designing spaces and procedures to implement the caring of 

the whole NICU environment (Franck & O’Brien, 2019). In the next paragraph. nurses and other 

NICU professionals’ perspective concerning the Models of Care will be explored. The aim of the 

paragraph is illustrating benefits and challenges in family-based practices. Opportunities to improve 

the caring practices will be also presented. 

II.3  Family-Centered  Care:  the  perspective  of  nurses  and  the  other  NICU 

professionals

Family-Centered Care (FCC) is widely recognized to improve care for infants and parents (Gooding 

et al., 2011). However, several barriers can obstacle the implementation of FCC practices disrupting 

the passage from parents as present visitors of the NICU to parents as actively engaged in infant 

care. 

Educational  and training  factors  of  the healthcare  staff  include  fear  of  parents’  reaction  to  the 

preterm infant and parental  inability to care for the infant. Specifically,  healthcare professionals 

may believe that parents, who are scared to hurt their infant, completely delegate the care to them 

because they are not interested in that infant at all (Belkin et al., 2025). However, when healthcare 

professionals accept this complete care excluding parents, they may reinforce the parental feelings 

of  inadequateness  already experienced  for  giving birth  to  a  sick/preterm baby (Flacking  et  al.,  

2016). On the contrary, FCC practices implemented by nurses reduce parental stress (Loutfy et al., 

2024)  strengthening  the  parental  perception  of  nurses  as  supporters  to  navigate  the  process  of 

becoming parents and assuring the infant’s safety (Reid, Bredemeyer & Chiarella, 2019). On the 

contrary,  relational factors linked to the power imbalance of NICU health care professions over 

parents  and  of  doctors  over  other  NICU professionals  may  also  obstacle  FCC implementation 

(Mirlashari et al., 2020). 

Organizational  factors  encompass  high  workload  shifts  that  impede  nurses  to  interact  with  the 

parents, lack of leadership in the FCC implementation and unclear policies and unavailability of 
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spaces to involve parents in the caring practices (Dall’Oglio et al., 2019;  Mirlashari et al., 2020). 

Healthcare systems that do not adopt FCC practices also affect the specific language, rules for the 

care routines, and work requests completely changing the parental experience of parents (Ramezani 

et al., 2014). 

Social,  cultural,  and economic  differences  among families  encompass  distance from the NICU, 

problems to handle other children at home, poverty, and previous psychological and reproductive 

health issues (Belkin et al., 2025; Mirlashari et al., 2020). All those factors can exacerbate parental 

involvement in caring behaviours and establishing distance among parents and NICU staff when 

they are not addressed (Hendson et al., 2015).

Those findings underlined the intersection among culture and organizations that do not promote 

FCC implementation (Coats et  al.,  2018). Given the growing number of studies confirming the 

benefits of FCC practices for both infants and parents (Dahan et al., 2023; Guillaume et al; 2013; 

Franck et al., 2021), healthcare systems need to adaptively organize structures, human resources, 

and practices according to the cultural context and economic resources to structurally integrate FCC 

culture (Strine et al., 2025) into the standard of care (Gómez-Cantarino et al., 2020). 

Despite the above-mentioned barriers, there are several tools to implement FCC practices into the 

NICU setting with elevated cost-effectiveness benefits (Griffiths et al., 2019). In this context, nurses 

play a key role as the staff member who is daily close to the parents and the baby during NICU 

hospitalization (Coats et al., 2018). They can serve to screen emotional state and coping of parents 

and refer them to tailored supportive interventions (Meert, Clark & Eggly, 2013). With regards to 

the infant, nurses can use different caring tools. A growing number of studies (Aita et al., 2021) is  

supporting the positive effects of the Newborn Individualized Developmental Care and Assessment 

Program (NIDCAP; Als,  1986)  to  promote  stimulations  that  are  sensitive  to  the developmental 

status of each NICU baby. 

Moreover, nurses can serve as a model for parents to care for their infant in a developmentally 

supportive way (Altimier, Kenner & Damus, 2015). On one hand, when nurses teach the signals to 

read infant’s behaviour promote the parent knowledge of a previously perceived unknown baby 

(Flacking et al., 2012). On the other hand, encouraging parents to talk and read to the baby promote 

parent-infant attachment and improve the cognitive development of the baby (Braid & Bernstein, 

2015; Roué et al., 2017; Sutton & Darmstadt, 2013).  

The next chapters will examine different aspects of the NICU hospitalization and after discharge 

experience. Although moving from different theoretical backgrounds (i.e., the Transactional Model 
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of  Stress  and  Coping,  the  Systemic  Transactional  Model,  Patient  Perspective  framework,  the 

Biopsychosocial model, the Demands Resources, and Individual Effects Model), all the studies will 

aim to examine the parental and nurses' experience of caring for infants in the NICU setting across 

cultural, financial, somatic, and psychological dimensions. All the studies will be connected from 

the common objective of improving the baby and family-based care practices.  

38



Part 2: 

Risks and resources linked to parental stress during NICU 

hospitalization
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Chapter IV

NICU-Related Stress and Psychophysical Health Conditions in Parents During 

their Infant Stay: The Role of Individual and Dyadic Coping Strategies

IV. Introduction 

One in eight babies born each year will be needing special care of the Neonatal Intensive Care Unit 

(NICU;  Royal  College  of  Paediatrics  and  Child  Health,  National  Neonatal  Audit  Programme, 

2017). They are at high risk of mortality, accounting for approximately 15% of all neonates globally 

(WHO, 2020).

Parents having an infant admitted to Neonatal Intensive Care Unit (NICU) usually experience high 

levels of stress, depression, and anxiety than parents of healthy full-term infants (Shatty et al., 2024) 

even  up  to  one  year  after  NICU  discharge  (Salomè  et  al.,  2022).  Many  studies  promote  the 

involvement  of  both  mothers  and  fathers  to  care  for  their  infant  during  NICU  hospitalization 

(Moreno-Sanz  et  al.,  2024).  This  means  specifically  understanding  and  addressing  their  needs 

within a family-centred care perspective that gives value to the way they live the NICU experience 

both individually and as a family system (Almalki, Gildea, & Boyle, 2025).

According to the Transactional Model of Stress and Coping (Lazarus & Folkman, 1984), stressors’ 

threat  is  firstly  evaluated  (i.e.,  primary  appraisal)  and secondly approached using the available 

individual coping strategies (i.e., secondary appraisal).

Based  on  this  model,  coping  strategies,  defined  as  the  individual  resources  used  to  face  the 

stressors, mediate the dynamic transaction among life stressors and health outcomes (Lazarus & 

Folkman, 1984). The most part of the literature divide coping strategies into problem-focused (i.e., 

actions to practically reduce the threat of the stressor) and emotion-focused strategies (i.e.,  self-

regulation techniques to reduce the emotional burden; Folkman & Lazarus, 1980). However, some 

authors (Carver et  al.,  1998) enlarged this  view considering a broad array of individual  coping 

strategies and their cognitive, behavioural, and emotional correlates interacting with the stressors. 

Importantly, a simplistic approach that divide coping strategies into macro categories may fail to 

capture the complexity and simultaneous activity of coping strategies (Connor-Smith et al., 20). 

Therefore, it is important to study the specific role of the different individual coping strategies and 

the  external  factors  rising  in  the  specific  context  in  which  individual  face  stressors  (Carver  & 

Connor-Smith, 2010). 
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Individual Coping Strategies and Gender differences among mothers and fathers of NICU infants

Within  the  NICU context,  avoidance  was  found  to  increase  psychological  distress  (Reichman, 

Miller,  Gordon,  & Hendricks-Munoz,  2000),  whereas  problem-solving  and cognitive  reframing 

were associated with more positive outcomes (Roque et al., 2017; Lasheras et al., 2020). Spiritual or 

secular  coping,  the  way  in  which  people  trust  to  religion  or  to  an  existential  perspective  to 

overcome stressful events, has been found to do not play an active role on family adjustment during 

NICU hospitalization  (Brelsford  et  al.,  2016).  However,  its  role  on  the  psychophysical  health 

conditions of parents of NICU infants needs further investigation (Brelsford et al., 2016).

Moreover, a growing number of studies investigated the different use of individual coping strategies 

in  mothers  and  fathers  during  NICU hospitalization  of  their  own infant  (Roque  et  al.,  2017). 

Specifically,  mothers  reported  to  use  a  wider  variety of  coping strategies  than  fathers  (Pinelli,  

1998). Seeking social support, turning to religion and emotion-focused strategies are more frequent 

in mothers as compared to fathers (Doering, Dracup, & Moser, 1999; Aftyka et al., 2017).

Dyadic coping 

In  the  last  decades,  scientific  literature  shifted  from studying  the  individual  stress  response  to 

examine the way in which couples face stressors together (Bodenmann, 1995; Lyons et al., 1998). 

In fact, several studies started to examine dyadic coping, that is an umbrella term to define the 

strategies adopted by an individual and his/her own partner to face a stressor that could be proper of 

one of the partners (Bodenmann, 2005; Weißflog et al., 2016) or directly include both of them (Van 

Schoors et al., 2019; Felnhofer et al. 2023).

In particular,  the Systemic Transactional  model  is a comprehensive approach that examines the 

process  of  each  partner  to  react  to  a  stressor  as  an  attempt  to  establish  a  new  homeostatic 

equilibrium  within  the  couple  system  after  a  stressful  perturbance  (Bodenmann,  1995). 

Furthermore, the Systemic Transactional model theorizes the experience of coping with a stressor as 

a shared experience among the members of the couple (“we experience” “we stress”; Bodenmann 

et al., 2016). The Systemic Transactional model considers a wide range of dyadic coping strategies 

on three different levels: 

- Self-perception (i.e., the way in which the individual copes within the couple); 

- Other perception (i.e., the way in which the individual perceives their own partner coping 

style within the couple);
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- Common dyadic coping (i.e., the coping style shared among the partners of the couple).

Among the stressors that a couple might face during the life, the one linked to the illness of their 

own offspring is one of the most influenced by the child’ developmental stage and illness severity 

(Körner et al., 2013; García-López et al., 2016). However, there is a lack of quantitative studies 

investigating the specific role played by dyadic coping strategies in parents of NICU infants. 

In this  perspective,  individual  factors (i.e.,  individual  coping strategies),  situational  factors (i.e., 

NICU  stressors)  and  relational  factors  (i.e.,  dyadic  coping)  might  interact  with  each  other  to 

determine health outcomes (Carver & Connor-Smith, 2010; Falcionier & Khun, 2019). 

However, there is a lack of quantitative studies investigating the specific role played by individual 

and  dyadic  coping  strategies  and  their  interplay  with  NICU-related  Stress  and  Psychophysical 

Health of parents during their infant’s stay.

IV.2 Objectives

The  primary  aim  of  this  study  was  examining  gender  differences  in  NICU-related  Stress, 

Psychophysical  health  conditions  (i.e.,  Anxiety,  Depression,  and  Somatization)  individual  and 

dyadic  coping strategies  among  mothers  and fathers  during  NICU hospitalization  of  their  own 

infant. 

According to the above-mentioned scientific literature we tested the following hypothesis: 

Hypothesis One (H1): Mothers will experience higher levels of NICU-related Stress than fathers. 

Hypothesis  Two  (H2): Mothers  will  experience  higher  levels  of  Anxiety,  Depression  and 

Somatization  as  compared  to  fathers.  Parents  of  NICU infants  will  experience  higher  rates  of 

Anxiety, Depression, and Somatization than parents of healthy full-term infants early after birth and 

6-9 months after. 

Hypothesis Three (H3): Mothers will use more individual coping strategies than fathers 

Hypothesis Four (H4): NICU-related Stress will increase Anxiety,  Depression and Somatization 

scores in parents. 

Moreover, due to the sparse nature of the literature on individual coping strategies and the lack of 

studies on the dyadic coping strategies in parents of NICU infants, and based on the situation-
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specific  role  played  by coping strategies  (Lazarus  & Folkman,  1984; Folkman,  & Moskowitz, 

2004), this study aimed to explore the following research questions: 

Research  question  One  (RQ1): Do  self-and-other  perception  of  dyadic  coping  strategies  are 

different in mothers than fathers (i.e., interindividual level) and within both mothers and fathers 

(i.e., intraindividual level)? 

Research question Two (RQ2): Will  sociodemographic,  individual,  and dyadic coping strategies 

play a direct role on Anxiety, Depression, and Somatization scores in parents? (Figure 5).

Research  question  Three  (RQ3): Will  individual  and  dyadic  coping  strategies  moderate  the 

relationship among NICU-related stress and Anxiety, Depression and Somatization in parents.

Figure 5. Theoretical hierarchical framework of individual and situational predicting factors of  

psychophysical health outcomes in parent of NICU infants.
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IV.3. Methods: Sampling and Procedures 

The study was approved by the Ethics Committee for the Psychological Research of the University 

of Naples Federico II (protocol number: 42/2023). Both mothers and fathers were asked to fill out 

questionnaires  during  the  hospitalization  of  their  infant  from  September  2023  to  July  2024. 

Inclusion criteria: 1) Parents having their infant hospitalized for ≥ 7 days in the NICU; 2) being 

available;  3) Infant was medically  stable  at  least  in feeding or breathing parameters.  Exclusion 

criteria: 1) Having an infant medically unstable or who was going to do not survive according to 

physicians’ opinion; 2) Being unavailable; 3) Lack of proficiency in Italian written form.  

IV.3.1 Measurement Tools

A sociodemographic survey was used to collect parental gender, age, education level and previous 

pregnancy loss.

Parental  Stressor  Scale:  Neonatal  Intensive  Care (PSS:NICU;  Miles,  Funk  &  Carlson,  1993; 

Montirosso et al., 2012) is composed of 26 items and divided into 3 subscales: Sights & Sounds, 

Infant Look and Behaviour, and Parental Role Alterations. Parents had to rate each item on a 5-

point Likert scale ranging from 1 (not at all stressful) to 5 (extremely stressful) according to their 

stress at time of administration. An overall stress score is computed from the three subscales, and it  

ranges from 0 to 5.  According to the guidelines of the questionnaire,  we calculated the above-

mentioned scales according to the Stress Occurrence Level (SOL) that highlight the lived parental 

experience (Miles, Funk & Carlson, 1993). Due to the absence of a cut-off score, a score of ≥3 as 

moderate stress based on previous studies was used (Lazzerini et al., 2024; Barcala et al., 2025). For 

the regression analysis it was used the overall stress score as a general index of stress experience 

(i.e., NICU-related stress). In the present study, Cronbach’s α and McDonald’s ω were computed 

for all the subscales and for the total scale, and they ranged from .796 to .935 and from .805 to .935 

respectively.

The  Coping Orientation  to  Problem Experienced-New Italian  Version (COPE-NIV; Sica  et  al., 

2008), which consists of 60 items on a 5-point Likert scale ranging from one (“I usually don’t do 

this at all”) to four (“I usually do this a lot”) divided into five subscales: Seeking Social Support 

(12 items assessing coping strategies centred on seeking social support for instrumental reasons, 

seeking social support for emotional reasons, and focusing on and venting of emotions; validation 

mean  value:  27.7);  Avoiding  (16  items  assessing  coping  strategies  centred  on  denial,  humour, 
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alcohol and drug disengagement, behavioural disengagement and mental disengagement; validation 

mean value: 23.5); Positive Attitude (12 items assessing coping strategies centred on acceptance, 

positive reinterpretation and restraint coping; validation mean value: 30.9); Problem Solving (12 

items  assessing  coping  strategies  centred  on  suppression  of  competing  activities,  planning  and 

active coping; validation mean value: 32); Turning to Religion (8 items assessing coping strategies 

centred on seeking comfort found in religious and spiritual practices; validation mean value: 22.7). 

In the present study, Cronbach’s α and McDonald’s ω were computed and ranged from .738 to .844 

and from .714 to .838 respectively. 

Dyadic Coping Questionnaire (DCQ; Bodenmann,  2000;  Donato et  al.,  2009) measures  dyadic 

coping behaviours through 41 items on a Likert-type 5-point scale ranging from “never” to “very 

often.”  In  particular,  39  items  are  related  to  six  different  styles  of  dyadic  coping:  stress 

communication  (8 items)  ,  emotion  focused (6 items),  problem-focused (4 items),  delegated  (4 

items), negative (10 items), and common (7 items) while the last two items evaluate satisfaction and 

efficacy for dyadic coping. The scores of the negative coping items must be reversed, so the higher 

the score of this subscale, the lower is the use of hostile, ambivalent or superficial strategies by the 

partner (Donato et al., 2009). The mean of all positive and reversely coded negative items reveals 

the partners’ perceived total dyadic coping skills. The higher the score, the more the partners feel 

they are jointly managing the stressful situation.  The subscales related to stress communication, 

emotion-focused,  problem-focused,  delegated,  and  negative  dyadic  coping  consider  both  self-

perception  (i.e.,  one’s  own dyadic  coping)  and other  perception  (i.e.,  partner’s  dyadic  coping). 

Considering both self- and other-perception allows a comparison between partners’ perceptions and 

an investigation of the balance between the support provided and received by partners, both at an 

intra-individual and an interpersonal level (Donato et al., 2009). The reliability of each subscale 

computed using Cronbach’s α and McDonald’s ω ranged from .722 to .887 and from 708 to 823 

respectively.

The Symptom Checklist 90 Revised (SCL-90-R; Derogatis, 1977; Prunas et al., 2012) is a self-report 

questionnaire  consisting  of  90  items  referring  to  the  psychological  symptoms  experienced  the 

previous week. It includes nine primary symptomatic dimensions: (1) somatization; (2) obsessive 

compulsive;  (3)  interpersonal  sensitivity;  (4)  depression;  (5)  anxiety;  (6)  hostility;  (7)  phobic 

anxiety;  (8)  paranoid  ideation;  (9)  psychoticism.  For  this  study  only  the  most  experienced 

symptomatology by parents of NICU infants according to the literature were examined by using 

both mean scores and clinical cut-off values: Anxiety (α=.875, ω=.877; Cut-off male = 0.91, Cut-
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off female = 1.31), Depression (α=.912, ω=.914; Cut-off male = 1.08, Cut-off female = 1.62) and 

Somatization (α=.902, ω=.902 ; Cut-off male = 1.09, Cut-off female = 1.67). 

IV.3.2 Data Analyses

All the statistical analyses were carried out by using the Statistical Package for the Social Sciences 

(SPSS; Version 29). Data normal distribution was established evaluating Skewness (range -2-to-+2) 

and Kurtosis (-7-to-+7) (Hair et al., 2010; Ryu, 2011). To test H1, H2, H3 and RQ1, study variables 

were  computed  and  mean  scores  and  frequency/percentages  among  mothers  and  fathers  were 

compared respectively using t-test (for continuous variables) and Chi-square test (for categorical or 

dichotomous variables, the latter split into low and high levels by using the cut-off/normative values 

reported in the Italian validation studies of each measurement tool reported in the Measurement 

Tool section). Cohen’s d and Cramer’s V were used to measure effect sizes. Due to the relatively 

small size of the sample, the Bonferroni–Holm correction method was used to adjust the p-values (α 

= 0.05), to reduce the risk of Type I error. A comparison was also drawn between NICU-parents 

and parents of healthy-full  term infants (control  group) to explore potential  differences in their 

psychophysical health conditions (Depression, Anxiety, Somatization) both at T1 (within the first 

month after delivery) and at T2 (6 month after delivery). Preliminary two-tails correlations were 

computed  using  Spearman’s  rank  coefficient  to  test  relationships  among  sociodemographic 

variables,  individual  coping  strategies,  dyadic  coping  strategies,  NICU-related  Stress,  Anxiety, 

Depression and Somatization. Hierarchical regression analysis was run to test the contribution of 

individual,  relational  (i.e.,  Individual,  and dyadic  coping strategies;  RQ2),  and situational  (i.e., 

NICU-related stress; H4) factors on psychophysical health outcomes (Figure 5). PROCESS macro 

4.2 for SPSS (Hayes, 2022) was used to test the moderating role of individual and dyadic coping 

strategies  in  the  relationship  among  NICU-related  stress  and  psychophysical  health  conditions 

(RQ3).

IV.4 Results

Preliminary, all the study variables were tested and resulted normally distributed. 

Sociodemographic characteristics of the final sample stratified by gender are displayed in Table 1. 
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Table 1. Sociodemographic characteristics of the final sample stratified by gender.

Mothers (N=58) Fathers (N=46) Adjusted
p-Values a

Age Mean (SD) 33.7(5.3) 36.1(6.0) .024*
Education level N(%)
Primary school
Middle school
High school
University 
Missing

1 (1.7)
9 (15.5)
19 (32.7)
27 (46.5)
1 (1.7)

3 (6.5)
5 (10.8)

20 (43.4)
16 (34.7)
1 (2.1)

.460

Employed N(%)     Yes
                                No         
                                Missing

40(68.9)
18 (31.1)

0 (0)

44 (95.6)
1 (2.2)
1 (2.2)

.002**

Previous                  Yes
pregnancy                No         
loss N(%)

19 (32.7)
39 (67.3)

15 (32.6)
31 (67.4)

.938

a Adjusted p-values calculated via Holm–Bonferroni correction method. Statistically significant values (* p < 0.05.** p 

< 0.01) are highlighted in bold.

Regarding  NICU-related  stress  and psychophysical  health  conditions,  mothers  scored  higher  in 

Parental Role Alterations than fathers (t(101)= 3.207, Cohen’s D = .637, p <.01), Anxiety (t(95)= 2.646, 

Cohen’s D = .500, p <.01), Depression (t(99)= 3.193, Cohen’s D = .637, p <.01) and Somatization 

(t(95)= 3.069, Cohen’s D = .580,  p  <.05). NICU-related stress levels and anxiety,  depression and 

somatization are displayed in Table 2. Mothers reported both higher mean scores and prevalence of 

clinically significant levels of Parental Role Alterations as compared to fathers (χ2=8.059, Cramer’s 

V=.280, p <.05). Mothers scored above the clinical cut-off ranging from 26.3% for Somatization to 

33.3% for Anxiety, while fathers scored above the clinical cut-off score ranging from 17.4% for 

Somatization to 26.1% for Anxiety.  Any other significant  difference in clinical  cut-off  was not 

found (Table 2). With respect to the comparison between NICU-parents and parents of healthy-full 

term  infants  (control  group)  to  explore  potential  differences  in  their  psychophysical  health 

conditions (Depression, Anxiety, Somatization) both at T1 (within the first month after delivery) 

and at T2 (6 month after delivery), data revealed that parents of NICU infants experienced higher 

levels of Anxiety, Depression, and Somatization as compared to parents of healthy full-term infants 

at T1 (Please, see Table 1A in Appendix). However, this difference was not statistically significant 

at T2, namely 6 months after birth (Please, see Table 2A in Appendix).
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Table 2. Mean scores and cut-off levels of psychophysical health conditions and NICU-related stress 

dimensions.

Mothers 
(N=58)

Fathers 
(N=46)

Adjusted
p-valuesa

Women 
cut-off 
score

Men 
cut-off 
score

Adjusted
p-valuesa

NICU-related 
Stress

Mean (SD) Mean (SD) N (%) N (%)

Sights and 
Sounds

2.60(.85) 2.73(1.12) .768 21(36.2%) 20(44.4%) 1.00

Infant Look and 
Behaviour

2.93(1.22) 2.79(1.25) .768 32(55.1%) 21(46.6) 1.00

Parental Role 
Alterations

4.02(.93) 3.37(1.13) .004** 51(87.9%) 29(64.4%) .020*

NICU Stress total 2.91(.88) 2.74(1.06) .768 28(48.27%) 18(40.0%) 1.00
Psychophysical 
health conditions
Anxiety 1.07(.89) .68(.55) .005** 19(33.3%) 12(26.1%) .792

Depression 1.20(.91) .70(.65) .003** 18(31.6%) 10(21.7%) .792

Somatization 1.11(.94) .64(.59) .003** 15(26.3%) 8(17.4%) .792
a Adjusted p-values calculated via Holm–Bonferroni correction method. Statistically significant values (* p < 0.05.

** p < 0.01) are highlighted in bold.

Mothers  reported  to  use more  individual  coping strategies  related  to Turning to religion  (t(102)= 

2.540, Cohen’s D = .5015, p <.05; Table 3) than fathers. Considering the mean cut-off values of the 

Italian validation of the COPE-NVI, more than the half of both mothers and fathers use strategies 

based  on  seeking  social  support  (mothers=  72.4%,  fathers=  52.2%),  positive  attitude 

(mothers=62.1%, fathers=58.7%), and turning to religion (mothers=79.3%, fathers=69.6%) than the 

validation population. On the contrary, less than the half of our sample used strategies based on 

problem solving (mothers=48.3%, fathers=43.5%), and avoiding (mothers=41.4%, fathers=39.1%).

With  regard  to  the  dyadic  coping  strategies,  mothers  reported  higher  self-perceived  stress 

communication scores than fathers (t(102)= 3.065, Cohen’s D = .6051, p <.01; Table 4).
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Table 3. Mean differences among mothers and fathers in individual coping strategies. 

Mothers (N=58) Fathers (N=46)
Individual Coping Strategies Mean (SD) Mean (SD) Adjusted p-valuesa

Seeking Social Support 31.1 (7.55) 28.8 (6.03) .220
Avoiding 23.9 (5.89) 23.7 (7.54) 1.00
Positive Attitude 32.8 (5.54) 32.4 (5.64) 1.00
Problem Focused 32.2 (6.59) 32.0 (5.68) .436
Turning to Religion 26.6 (4.59) 24.4 (3.96) .036*
Individual Coping total score 146.6 (17.18) 141.3 (17.67) .248

a Adjusted p-values calculated via Holm–Bonferroni correction method. Statistically significant values (* p < 0.05.) are 

highlighted in bold.

Table 4.  Differences among mothers and fathers dyadic coping strategies.

Mothers (N=57) Fathers (N=46)
Dyadic Coping Strategies Mean (SD) Mean (SD) Adjusted

p-valuesa

Total score 165.82 (18.41) 160.24 (20.58) .075
Common Dyadic Coping 24.64(3.75) 24.32(4.06) .691

Self-perception
Stress Communication 15.41 (3.17) 13.48 (3.24) .005**
Emotion-focused support 13.09 (1.70) 12.76 (2.09) .498
Problem-focused support 8.14 (1.33) 7.87 (1.48) .498
Delegated 7.42 (1.61) 7.26 (1.84) .498
Negative 23.28 (2.80) 24.00 (3.90) .252

Other perception 
Stress Communication 13.95 (3.26) 14.89 (3.25) 1.00
Emotion-focused support 12.53 (2.74) 12.59 (2.83) 1.00
Problem-focused support 8.14 (1.83) 7.65 (1.78) .264
Delegated 7.74 (1.86) 7.02 (1.89) .140
Negative 23.26 (2.56) 22.11 (3.87) .140

a Adjusted p-values calculated via Holm–Bonferroni correction method. Statistically significant values (** p < 0.01) are 

highlighted in bold.

Intraindividual level analysis

Self-perception  of  stress  communication  was  higher  than  the  other  perception  of  stress 

communication (t(56)=2.685, Cohen’s D = .356,  p <. 05) in mothers. Differently,  fathers reported 

higher other perception stress communication as compared to self-perception stress communication 

strategies (t(45) = -2.460, Cohen’s D = -.363, p <.05 Table 5).
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Table 5. Mean differences among self-and-other perception dyadic coping strategies in mothers and fathers.

Mothers (N=57) Fathers (N=46)
Self-

perception
Other-

perception
Self-

perception
Other-

perception
Mean (SD) Mean (SD) Adjusted 

p-valuesa
Mean (SD) Mean (SD) Adjuste

d p-
valuesa

Stress 
Communicatio
n

15.36 (3.17) 13.94 (3.26) .040* 13.47 (3.24) 14.89 (3.25) .045*

Emotion-
focused support

13.09 (1.7) 12.52 (2.73) .082 12.76 (2.09) 12.58 (2.83) .298

Problem-
focused support 

8.14 (1.33) 8.14 (1.83) 1.00 7.87 (1.48) 7.65 (1.77) .213

Delegated 7.42 (1.61) 7.73 (1.85) .157 7.26 (1.84) 7.02 (1.89) .227
Negative 23.28 (2.80) 23.26 (2.56) .961 22.26 (.575) 22.11 (3.86) .365

a Adjusted p-values calculated via Holm–Bonferroni correction method. Statistically significant values (* p < 0.05.) are 

highlighted in bold.

Correlation analysis among the study variables is reported in Table 3A in the Appendix.

Regression analysis

With respect to the final predictive models for Depression, Anxiety, and Somatization among NICU 

partners (Table 6), they accounted for 57% of the variance in Depression, for 56% of the variance in 

Anxiety, and for 46 % of variance in Somatization. 

For  all  the  three  models,  a  statistically  significant  amount  of  the  variance  was  predicted  by 

individual  coping strategies  (28% for Depression, 23% for Anxiety,  and 17% for Somatization, 

respectively), followed by total NICU-stress (13% for Depression, 17% for Anxiety, and 13% for 

Somatization,  respectively).  A non-significant  amount  of  the  variance  was  predicted  by  socio-

demographic characteristics and perinatal history (8% for Depression, 7% for Anxiety, and 7% for 

Somatization,  respectively),  as  well  as  by  dyadic  coping  strategies  self-perception   (0.2% for 

Depression, 0.6% for Anxiety, and 2% for Somatization, respectively), by dyadic coping strategies 

other-perception (5% for Depression, 5% for Anxiety, and 3% for Somatization, respectively), and 

by  dyadic  common  coping  strategies  (0.5%  for  Depression,  0.5%  for  Anxiety,  and  0.2%  for 

Somatization,  respectively),  as  well  by  the  dyadic  coping  perceived  functioning  (1%  for 

Depression,  3% for Anxiety,  and 4% for Somatization,  respectively).  Notwithstanding the non-

statistically  significant  increase  in  the  variance  after  including  individual  coping strategies,  the 
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inclusion, in each step, of all the dimensions related to dyadic coping strategy still increased the 

overall explained variance. 

The  final  predictive  model  for  Depression,  Anxiety  and  Somatization  included  being  mother, 

perceived  total  NICU  Stress,  and  recurring  to  Avoiding  coping  strategy,  as  risk  factors,  and 

recurring to Positive Attitude, as protective factor.

Table  6.  Hierarchical  multiple  regression  analyses  predicting  Depression,  Anxiety  and  Somatization  in 

parents of NICU infants (N = 102).

Predictor 
variables

Depression Anxiety Somatization

ΔR2 R2 F β ΔR2 R2 F Β ΔR2 R2 F Β

Step 1-
Socio-

demographics 
and perinatal 

history

.087 .087 1.737 .071 .071 1.39 .074 .074 1.456

Gender -.295* -.277** -.249*

Age .066 .126 -.027

Education level .015 -.017 .026

Employment 
status

-.002 .085 -.025

Previous 
pregnancy loss

-.050 -.040 -.025

Step 2-
NICU-related 

Stress

.127** .214 14.518** .167** .238 19.76*
*

.131** -205 14.804
**

Total NICU 
Stress

.372** .372** .378**

Step 3- 
Individual 

Coping 
Strategies

.284** .497 9.590** .232** .470 7.43** .170** .375 4.618*
*

Seeking social 
support

.060 .138 .122

Avoiding .460** .413** .363**

Positive attitude -.326** -.286** -.254*

Problem 
Focused

.066 .110 .063

Turning to 
religion

-.154 -.075 .057

Step 4- Dyadic 
Coping 

Strategies
Self-perception

.002 .500 .068 .006 .476 .20 .016 .390 .409

Stress 
Communication

-.030 -.009 -.008

Emotion-
focused support

.023 .041 .079

Problem-
focused support

-.006 -.099 -.106

Delegated -.040 -.024 -.067

Negation .023 .022 .094

Step 5- Dyadic 
Coping 

Strategies
Other 

.053 .553 .124 .051 .528 1.63 .030 .420 .770
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perception

Stress 
Communication

-.002 -.120 -.033

Emotion-
focused support

.130 .031 -.075

Problem-
focused support

-.010 .100 .131

Delegated -.210 -.197 -.009

Negation -.276 -.241 -.217

Step 6- 
Common 

Dyadic Coping 
Strategies

.005 .558 .380 .005 .533 .81 .002 .422 .243

Common 
Dyadic Coping

-.115 -.121 -.074

Step 7- Dyadic 
Coping 

perceived 
functioning

.010 .567 .453 .027 .560 2.18 .038 .460 2.541

Efficacy .041 .114 .060
Satisfaction -.175 -.311 -.338

*p < .05; ***p < .001

Moderation analysis

With respect to Depression,  after  controlling for gender,  the detrimental  effect  of NICU Stress 

(Figure 6) was buffered by the other perception of Stress communication (ΔR2 = .034, t = -2.075, β 

= -.050, SE = .024, CI:[−.098, −.002], p =.041), Emotion-focused support (ΔR2 = .034, t = -2.105, β 

= -.064, SE = .030, CI:[−.124, −.004], p =.038; Figure 7), Problem-focused support (ΔR2 = .058, t = 

-2.782, β = -.134, SE = .048, CI:[−.229, −.038],  p =.006; Figure 8), Delegated (ΔR2 = .031,  t  = 

-2.023,  β  =  -.092,  SE =  .046,  CI:[−.183,  −.002],  p =.046;  Figure  9)  and  the  overall  Efficacy 

perception of the dyadic coping functioning (ΔR2 = .050,  t  = -2.285, β = -.246, SE = .094, CI:

[−.433, −.060], p =.010; Figure 10). 

Efficacy of the dyadic coping functioning (ΔR2 = .030, t = -2.071, β = -.178, SE = .086, CI:[−.349, 

−.007], p =.041; Figure 11) and Delegated-other perception (ΔR2 = .030, t = -2.027, β = -.084, SE 

= .042, CI:[−.167, −.002], p =.045) buffered the effect of NICU Stress on Anxiety. 

Efficacy  perception  of  the  dyadic  coping functioning  moderated  the  relationship  among  NICU 

Stress and Somatization (ΔR2 = .041, t = -2.293, β = -.220, SE = .094, CI:[−.411, −.030], p =.024; 

Figure 12).
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Figure 6. Moderation slopes of Stress Communication-Other perception effect on the relationship  

between NICU Stress and Depression.

Note: DEP= Depression; DC=Dyadic Coping; Oth= Other perception.
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Figure  7.  Moderation  slopes  of  Emotion  Focused-Other  perception  effect  on  the  relationship  

between NICU Stress and Depression.

Note: DEP= Depression; DC=Dyadic Coping; Oth= Other perception.
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Figure  8.  Moderation  slopes  of  Problem  Focused-Other  perception  effect  on  the  relationship  

between NICU Stress and Depression.

Note: DEP= Depression; DC=Dyadic Coping; Oth= Other perception.
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Figure 9. Moderation slopes of Delegate-Other perception effect on the relationship between NICU  

Stress and Depression.

Note: DEP= Depression; DC=Dyadic Coping; Oth= Other perception.
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Figure  10.  Moderation  slopes  of  Dyadic  Coping  Perceived  efficacy  effect  on  the  relationship  

between NICU Stress and Depression.

Note: DEP= Depression; DC=Dyadic Coping.
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Figure 11. Moderation slopes of Dyadic Coping Perceived Efficacy effect between NICU Stress and  

Anxiety.

Note: ANX= Anxiety; DC=Dyadic Coping.
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Figure 12. Moderation slopes of Dyadic Coping Perceived Efficacy effect between NICU Stress and  

Somatization.

Note: SOM= Somatization; DC=Dyadic Coping.
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IV.5 Summary, discussion, and implications

Our study confirms that Parental Role Alterations is the most prominent stressor experienced in 

both mothers and fathers (Baia et al., 2016). However, our findings did not confirm mothers scoring 

higher than fathers in the other two subscales of the PSSS: NICU. This result is contrast with the 

most part of the literature (Ionio et al., 2019; Kawafha et al., 2025). Other studies failed to find 

differences in parental stress among mothers and fathers in any subscale of the PSS: NICU (Pichler-

Stachl et al., 2019) while some studies only found differences in Parental role Alterations subscale 

(Matricardi et al., 2013). This result could be due to the fact that the fathers of our sample might be 

highly involved in infant care leading them to experience high levels of stress (Noergaard et al.,  

2019). Regarding psychophysical health conditions, mothers reported higher scores than fathers in 

Anxiety, Depression and Somatization. This finding is in line with the literature that widely states 

the higher psychological burden in mothers as compared to fathers (Salomè et al., 2022; Lazzarini 

et al., 2024; Barcala et al., 2025). Overall, our findings may underline common perception of the 

NICU environment as stressful meanwhile psychophysical health dimensions differ across gender 

due to factors related to culture, gender roles, pregnancy-related issues and the healthcare system 

(Noergaard et al., 2017; Cislaghi & Heise, 2020). 

The findings of this study highlighted that mothers and fathers use considerably higher proportion 

of individual coping strategies than the general population. Specifically, Turning to Religion was 

the most used coping strategy in both mothers and fathers whereas problem-solving was less used. 

This could be because NICU hospitalization is a period full of uncertainty where the active role of 

parents in promoting infant well-being is not immediately understood and sometimes underrated 

due to low use of Family-Centered Care practices (Kokorelias et al., 2019). Therefore, parents may 

put, especially in the first period during the hospitalization, all their efforts towards religion as the 

unique way to genuinely help their own infant. However, due to the frequent changes in infant’s 

health status during the hospitalization (Mäkelä et al., 2018), positive religious coping might turn 

into negative emotions with respect to religion due to its perceived lack of effectiveness. Helping 

parents to reinterpret their role as active members in nurturing the infant is essential to promote its 

neurodevelopment (Pineda et al., 2018).  

Further, while maternal coping was more focused on seeking social support, fathers adopted more 

frequently a Positive attitude-based strategy. Notably, Avoidance was the less used strategy to cope 

with NICU stressful situation. Our results are in line with the literature that reports mothers using a 
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wide range of coping strategies, in particular emotion-focused strategies than fathers (i.e., seeking 

social support; Roque et al., 2017). 

Although there are few possibilities to actively work on the stressful situation, our results newly 

indicated that Positive attitude strategies could play a beneficial role across psychophysical health 

conditions of Anxiety, Depression and Somatization. The wide part of the literature recognizes the 

protective role of positive attitude strategies to reduce psychological distress (Zurlo, Cattaneo Della 

Volta, Vallone, 2019; Easterlin et al., 2020; Obispo et al., 2023) and improve life satisfaction (Zięba 

et al., 2022). Positive attitude involves cognitively reframe the meaning of the stressful situation 

without directly changing it (Sica et al., 2008). Importantly, promoting meaning making processes, 

particularly with the Acceptance and Commitment Therapy (ACT; Esser et al., 2020) and narrative 

diaries (Sorrentino et al., 2025) could improve parental experience during NICU stay. 

On the other hand, Avoidance coping strategy exacerbated all the psychophysical health outcomes 

considered. This is in line with the literature that acknowledges the detrimental role of avoiding 

coping  strategies  on  other  health  outcomes  such  as  PTSD  (Shaw  et  al.,  2016)  and  in  other 

population (Holahan et al., 2005; Yu & Sherman, 2015; Shaw et al., 2016; Zurlo, Cattaneo Della 

Volta & Vallone, 2019). Importantly, improving parental acceptance of the stressful situation tuning 

them with the present moment using mindfulness-based techniques adapted to the NICU setting 

(Landry et al., 20223; Arasteh et al., 2025) are promising to improve parental care skills and the 

bonding with their own infant while reducing psychological distress (Ginsberg et al., 2023).

With  regards  to  dyadic  coping,  our  results  highlighted  that  fathers  play  an  important  role  in 

supporting mothers stressful times. However, those differences in stress communication strategies 

may underline that paternal needs related to the opportunity to communicate their own negative 

feelings to their partner and perceive their own needs and feelings as acceptable. Informing couples 

on the potential emotional states lived by both mothers and fathers during their infant stay in the 

NICU could increase the chances for parents to accepts their negative emotions and share them with 

their  partner  (Shaw  et  al.,  2006)  leading  to  live  NICU  stay  as  a  “we  experience”  challenge 

(Bodenmann et al., 2016).

We newly demonstrated that dyadic coping, in particular the perception of their own partner, play a 

moderating  role  on  the  relationship  among  NICU-related  Stress  and  psychophysical  health 

outcomes of both mothers and fathers during NICU hospitalization. 

Having a partner that is able to provide both emotional support and different perspectives of the 

problem and handling with tasks that are of their own partner while demonstrating that he/she is 
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living the same emotional rollercoaster (Stacey, Osborn & Salkovskis, 2015) is useful to reduce 

depressive symptoms and avoid feelings of helplessness. 

Providing psychoeducation to both partners since the beginning about their shared emotions and 

roles as an active team (Moreno-Sanz et al., 2025) while helping them to practically organize their 

new daily routine and their roles could improve their couple functioning.  

The importance of the dyadic coping is also underlined by the protective role of the Perceived 

efficacy of being able to cope with stressful events as a couple against Anxiety, Depression and 

Somatization during NICU hospitalization. 

Among the strengths of our study there is a wide examination of both individual and dyadic coping 

strategies and their role on psychophysical health conditions of both mothers and fathers of NICU 

infants.  Among the limitations we acknowledge the relatively small  sample size.  Future studies 

could  investigate  infant  medical  factors  potentially  changing  the  role  of  individual  and dyadic 

coping strategies in mothers and fathers during NICU hospitalization. 

Our findings demonstrated that NICU hospitalization of an infant is a stressful event that include 

parents both as individual and as couple members. Considering both these dimensions is important 

in order to help parents to cope with NICU setting and promote their psychophysical health. 

Promoting individual acceptance of the situation and positively reframing parental thoughts on the 

NICU  stressful  experience  educating  them  in  tuning  with  their  own  infant  can  improve 

psychophysical health conditions. From an interpersonal point of view, improving the perceived 

efficacy  of  navigating  NICU emotional  experience  together,  being  aware  of  their  own partner 

feelings, and both provide and receive support from their partner improve psychophysical health 

conditions  in  both  mothers  and  fathers.  Considering  both  individual  and  interpersonal  level  is 

important  to  understand parental  functioning and look for strategies  to help them to cope with 

NICU hospitalization of their own infant.
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Chapter V

NICU Stress and Social Support in Parenting Very Preterm Infants: a 

comparison study among Italy and Portugal

V.1 Introduction

Preterm birth is one of the leading causes of neonatal death across Europe (Blencowe et al., 2013). 

Prevalence of lived birth is stated at 7.3% varying across European countries from 5.2–5.9% to 8.2–

10.4% (Zeitlin  et  al.,  2019) due to both differences  in healthcare systems (Delnord,  Blondel  & 

Zeitlin,  2015)  and  socioeconomic  factors  (Kayode,  et  al.,  2024).  Among  preterm  births,  very 

preterm infants (VPT; infants who were born <32 gestational weeks) are at enhanced risk of life and 

long-lasting developmental sequelae (Pascal et al., 2018). VPT infant prevalence ranges from 0.8 to 

1.2 in Europe (Europeristat project 2015-2019, 2020) with a wide variety across countries. Even 

when VPT infant prevalence is similar, like in the case between Italy and Portugal (0.9 vs. 1.0 of 

live births respectively; Delnord et al., 2017), less is known about the parental care practices. 

In fact, VPT infants will need admission to Neonatal Intensive Care Unit (NICU) disrupting the 

typical  process  of  parent-infant  closeness  after  birth  (Flacking  et  al.,  2012).  Following  NICU 

hospitalization, both mothers and fathers usually experience high levels of stress (Baía et al., 2016; 

Salomè  et  al.,  2022)  with  potential  disruptions  of  their  parental  role  (Matricardi  et  al.,  2013; 

Kawafha et al., 2025). A wide range of Family-Centered Care (FCC) practices are adopted from 

NICU staff members to formally support parents and improve their adaptation to the NICU setting 

(Franck & O’Brien, 2019). 

FCC also emphasized the role of unformal social support to help parents to cope with the NICU 

hospitalization (Aliabadi et al., 2014; Flacking et al. 2022). Unformal social support includes both 

emotional and instrumental support provided by their personal system of relationships (i.e., family, 

friends and significant other; Finfgeld-Connett, 2005; Rossman, Greene & Meier, 2015). 

Research on social support system for parents of NICU infants alternatively focused on significant 

others (e.g., peers, spouses; Amorim et al., 2019; Kestler-Peleg et al., 2020) and family and friends 

(Erbaba & Pinar, 2021; Frisman et al., 2012; Hagen et al., 2019) underlying their importance in 

providing both emotional and practical help (e.g., caring for another child, providing financial aids; 

Lambiase et al., 2024). However, there is a paucity of studies evaluating the relationship of those 

three sources of support with parental NICU-related stressors during the hospitalization (Younge et 
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al.,  2023)  within a  holistic  and culturally  sensitive  perspective  of the family in  their  relational 

context (Flacking et al., 2022).  

Person-Centered  approaches  are  a  group  of  statistical  methods  able  to  stratify  samples  into 

homogenous  profiles  or  classes  according to  the variables  of  interest  (Collins  & Lanza,  2008). 

Specifically,  multigroup latent class analysis is a method that leads to determine classes starting 

from a pre-defined grouping variable  (e.g.,  gender,  nationality).  Firstly,  this  method permits  to 

identify  different  classes  that  are  homogenous  within  them.  Secondly,  multigroup  latent  class 

analysis provides prevalence for each class according both the whole sample and for each sample 

according to the pre-defined grouping variable. Finally, multigroup latent class analysis tests the 

assumption of measurement  invariance that is particularly useful to establish the validity of the 

emerged classes across the groups (Kim et al., 2022).  

V.2 Objectives

Therefore,  the primary aim of this study was, combining NICU-related stressors and sources of 

social support, to identify classes of risks and resources with respect to the NICU experience of 

parents of VPT infants in both Italy and Portugal. Secondary aim was to test whether the classes 

found are culturally shared in both Italian and Portuguese parents. Finally,  we tested the role of 

sociodemographic factors to influence class membership. 

V.3. Methods: Sampling and Procedure

This is a cross-sectional and cross-comparison study gaining data from two research projects about 

Parenting within the NICU setting, conducted in Portugal (between 1st July 2013 and 30th June 

2014;  Alves  et  al.,  2014) and in  Italy (from June 2023 to August  2024) in  8 III  level  NICUs 

(Portugal = 7; Italy = 1). The two research studies were respectively approved by the Portuguese 

Data Protection Authority, the Ethics Committee for the Psychological Research of the University 

of  Naples  Federico  II,  and  the  Ethics  Committees  of  all  Hospitals  where  the  studies  were 

performed. The research was carried out in accordance with the Declaration of Helsinki and written 

informed consent was obtained from all participants.

Based on the convenience sampling method, parents of VPT infants hospitalized in NICU in the 

Northern  Health  region  of  Portugal  and  in  a  Southern  region  of  Italy  were  invited  to  fill  out 

standardized  questionnaires  with  paper  and  pencil  or  using  an  online  platform (Google  form) 
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according  to  their  preference,  between  the  third  and  the  fourth  week  after  birth.  All  the 

questionnaires were completed by mothers and fathers separately in a silent and bright dedicated 

room, while a research psychologist (Italy) or a trained interviewer (Portugal) was present.

Inclusion criteria to participate were I) Being a parent of a VPT infant hospitalized in the NICU at 

the time of data collection; II) Parents aged ≥ 18 years old; III) Understanding Portuguese or Italian 

written  form fluently;  IV)  Being  emotional  available  at  the  time  of  data  collection.  Exclusion 

criteria were I) Parents whose infants were not hospitalized in NICU at the time of data collection, 

due to discharge, transfer to another hospital or dead; II) Parents of infant with congenital diseases 

or parents of infants who were not likely to survive according to physician’s opinion; III) Parents 

who were not present in NICU during the baby's hospitalization period. 

Among the eligible participants, 122 Portuguese families (N= 211, parents; response rate: 98.6%) 

and 55 Italian families (N= 92 parents; response rate: 88.5%) completed the questionnaires and 

were included in the analysis.  

V.3.1 Measurement Tools

Sociodemographic information: Gender (mothers vs. fathers), age (years), and having at least one 

other child were collected. Education level was harmonized among the two educational systems of 

the  two  countries  and  dichotomized  as  ≤12/>  12  years  of  education.  Occupational  status  was 

classified  according  to  the  Portuguese  Classification  of  Occupation  (PCO)  and  the  Italian 

classification  of  occupation  from  the  Italian  Institute  of  Statistics  (ISTAT).  Urban  area  was 

classified according to the Degree of Urbanization approach (Eurostat and DG for Regional and 

Urban Policy – ILO, FAO, OECD, UN-Habitat, World Bank) calculating density of inhabitants per 

km2.

The Degree of Urbanization identifies three types of settlements:

1. Cities, which have a population of at least 50,000 inhabitants in contiguous dense grid cells 

(>1,500 inhabitants per km2).

2. Towns  and  semi-dense  areas,  which  have  a  population  of  at  least  5,000  inhabitants  in 

contiguous grid cells with a density of at least 300 inhabitants per km2.

3. Rural areas, which consist mostly of low-density grid cells (<300 inhabitants per km2).
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Length from NICU (kms), duration of trip from home to the NICU (minutes) were also calculated 

using Google maps.

The  Parental  Stressor  Scale:  Neonatal  Intensive  Care  Unit  (PSS:  NICU;  Miles  et  al.,  1993) 

encompasses 26 items divided into 3 subscales: Sights & Sounds (SISO; Portuguese sample α=.750; 

Italian sample α=.810, Infant Look and Behaviour (IBA; Portuguese sample α=.927; Italian sample 

α=.919) and Parental Role Alterations (PRA; Portuguese sample α=.854; Italian sample α=.880=. 

Plus, an overall stress item evaluates the general experience of parents. Parents must rate each item 

on a 5-point Likert scale ranging from 1 (not at all stressful) to 5 (extremely stressful) according to 

their stress at time of administration. Parents can also rate with 0 (not applicable) those items that 

are  not  related  their  own experience  during  NICU hospitalization.   An  overall  stress  score  is 

computed from the three subscales ranging from 1 to 5. As our focus of interest was related to 

potential  cultural  differences  in  the  parenting  experience  among  countries,  we  used  the  Stress 

Occurrence Level (SOL) calculated including only experienced items (Miles et al., 1993). 

The Multidimensional Scale of Perceived Social Support (MSPSS; Zimet et al., 1990) is a 12-item 

questionnaire on a Likert scale ranging from 1 (completely disagree) to 7 (completely agree). It is  

designed to measure the perceived social support from three sources: Family (Portuguese sample 

α=.905;  Italian  sample  α=.950),  Friends  (Portuguese  sample  α=.960;  Italian  sample  α=.942), 

Significant Other (Portugues sample α=.819; Italian sample α= .930). 

V.3.2 Data Analyses

First,  given  the  presence  of  some  missing  values,  we  applied  Little’s  Missing  Completely  At 

Random (MCAR) test (Little, 1988) to assess whether the pattern of missingness was completely 

unrelated to the variables under study. A non-significant result (p > .05) in this test indicates that the 

data are missing completely at random. In our case, the test was non-significant (χ² = 37.668, df = 

26, p = .06), suggesting that the missing data can be considered random. This result allowed to 

handle missing values using Full Information Maximum Likelihood (FIML) estimation (Enders & 

Bandalos,  2001).  Sample  normality  and  preliminary  descriptive  analysis  (i.e.,  means,  standard 

deviations,  percentages) were run. Bivariate correlations were computed among the variables of 

interest. We used SPSS v.29 for the above-mentioned analysis.

In accordance  with the original  development  of the PSS:NICU (Miles & Frunk, 1985) and the 

Portuguese (Souza, Dupas & Bailero, 2012) and the Italian validations (Montirosso et al., 2012), we 

used the Barltett’s test of sphericity and the  lavaan package (Rosseel et al., 2023)  of the jamovi 
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software  v.2.6  (The  jamovi  project,  2024)  to  run  Principal  Component  Analysis  (PCA)  using 

Oblimin rotation both in the Portuguese and the Italian sample. Further, Bartlett test for sphericity 

was used to test the equal variance of the population. 

Multigroup Latent Class Analysis (MLCA) was carried out using the glca package (Kim & Chun, 

2021; Seol, 2025) of jamovi software v.2.6 (The jamovi project, 2024). NICU stressors and social 

support sources were turned into 4 quartiles corresponding to 25th, 50th, 75th and 100th quartile of 

the sample distribution for interpretation. Specifically, perception of stress and social support were 

classified  as  1  (25th  quartile)  =  low,  2  (50th  quartile)  =  medium/low,  3  (75th  quartile)  = 

medium/high  and  4  (100th  quartile)  =  high.  The  stepwise  approach  (Nylund,  Asparouhov  & 

Muthén; 2007) was used to select the number of classes that fits our data in the best way, starting 

from two classes and going ahead.  Due to the spare nature of our data,  we used the Bayesian 

information criterion (BIC; Geiser, Lehmann & Eid, 2006) and the Entropy score > .80 to define the 

best  fitting  data  model  its  measurement  invariance  between the  two groups  (Collins  & Lanza, 

2009). 

Multinomial  Logistic  Regression  analysis  was  used  to  test  the  associations  among  the 

sociodemographic variables and the membership to the emerged classes. 

V.4 Results

Three-hundred three parents (51 mothers and 41 fathers from Italy;  120 mothers and 91 fathers 

from  Portugal)  were  included  in  the  study.  Descriptive  statistics  are  displayed  in  Table  7. 

Significant  correlations  among  social  support  sources  ranged  from .481  (between  Family  and 

Significant other subscales) to .526 (between Friends and Significant Other subscale) and from .496 

(between  SISO and PRA) to  612 (between IBA and PRA).  No correlations  among  any social  

support sources and NICU stressors were found (p > .05). 

Principal Component Analysis confirmed the original three-factor structure (Appendix) with similar 

explained variance across groups:  Italian sample = 57% (Bartlett test: χ2=1546, df=325, p<.001), 

Portuguese sample= 54.9% (Bartlett test: χ2=3157, df=325, p<.001).
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Table 7. Descriptive statistics of sociodemographic and perinatal data of the whole sample and stratified by 

Country

Total sample
(N=303)

               

Portuguese sample
(N=211)

Italian sample
(N=92)

N (%) Mean (SD) N (%) Mean (SD) N (%) Mean (SD)
Gender 
Female
Male 
Missing 

171 (56.4)
132 (43.6)

0

120 (56.9)
  91 (43.1)

0

           
51 (55.4)
41 (44.6)

0
Age
Missing  

32.8 (5.65)
0

32.14 
(5.37)

0

34.23 (6.01)**
0

Education level
>12
≤12
Missing 

117 (38.6)
186 (61.4)

0

  79 (37.4)
132 (62.6)

0

38 (41.3)
54 (58.7)

0
Occupational 
status
Employed
Not employed
Missing 

240 (79.2)
  63 (20.8)

0

166 (78.7)
   45 (21.3)

0

                
          74 (80.4)
          18 (19.6)
               0

Job category 
Upper white 
collar
Lower white 
collar
Blue collar 
Missing 

     113 (43.0)
       73 (27.8)

  77 (29.3)
0

           
     81 (38.4)
     57 (27.0)
     53 (25.1)
         20

32 (34.8)
16 (17.4)
24 (26.1)

0

Previous children
Yes
No
Missing 

108 (35.6)
195 (64.4)

0

  57 (27.0)
154 (73.0) 

0    

                
            51 (55.4)

       41 (44.6)
   0

Previous abortion
Yes
No
Missing 

  89 (29.4)
214 (70.6)

0

 57 (27.0)   
165 (73.0)

0

            
             32 (34.8)
             60 (65.2)
                  0

Distance from the 
NICU (kms)
Missing 

 24.4 (26.37)

        88

 21.72 
(27.16)

87

27.85 
(24.70)**

1
Distance from the 
NICU (mins)
Missing 

 27.94 (22.11)

        88

19.79 
(17.76)

87

39.04 
(24.69)**

1
Predominantly 
Urban area
Yes
No
Missing 

154 (50.8)
   61 (20.1)
   88 (29.1)

  110 (52.1)
     14 (11.3)
     87 (41.2)

       44 (47.8)
       47 (51.1)
        1 (1.1)

Extreme preterm 
deliverya

Yes   80 (26.4)    45 (21.3)

                  
                     
              35 (38.0)
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No
Missing

223 (73.6)
   0 (0.0)

  166 (78.7)
   0 (0.0)

              57 (62.0)
                 0 (0.0)

Extremely low 
birthweightb 
Yes 
No
Missing 

  94 (31.0)
209 (69.0)
  0 (0.0)

    63 (29.9)
  148 (70.1)
     0 (0.0)

           31 (33.7)
            61 (66.3)
             0 (0.0)

 *p<.05; ** p<.001; a <28 gestational weeks; b <1000 g.

The 3-class model provided the best fit for the data (Table 8). In fact, this model had the lowest BIC 

scores and the highest Entropy score. More than the 5% of the subjects were present in each class 

both considering the total sample (Figure 13) and across countries (Figure 14). 

The BIC index in the model that accepts the measurement invariance (BIC= 3404) was better than 

the one in the model that does not accept measurement invariance between groups (BIC=3593).

Table 8. Model fit indices for number of class solutions. 

Class Log-likelihood  AIC CAIC  BIC Entropy df G²

2 -1608 3291 3470 3432 0.766 264 846

3 -1536 3189 3462 3404 0.822 244 703

4 -1501 3158 3525 3447 0.791 224 632
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Figure 13. Class prevalence for the whole sample. 
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Figure 14. Class prevalence stratified by Country. 

 

To label the emerged classes we visually inspected both the crosstabs and the bar graphs (Figure 15) 

showing the trends of the scores of NICU stressors and sources of social support for each class in 

both the Italian and the Portuguese sample. 

Class 1 was labelled as the  Beneficial  Supported System,  and it was featured by low perceived 

levels of NICU stressor and high perceived levels of Social Support sources; 

Class 2 was labelled as Stressed and Supported System and it was featured by medium/high levels 

of NICU stressors and high levels of Social Support sources; 

Class 3 was labelled as Parental Role Alterations with Family-Supported System and it was featured 

by medium/low levels of stress related to Sights and Sounds and Infant Behaviour and Appearance, 

by medium/high levels of stress related to  Parental Role Alterations,  by medium/high levels of 

support perceived from Significant Other and Family while medium/low levels of support perceived 

by Friends.   
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Figure 15. Subscales rates according to classes to the NICU stress dimensions (above) and Social  

Support dimensions (below). 

The final  regression model  explained the 22.6% of the variance.  Being Italian and mother  was 

associated with higher likelihood to be part of both the Stressed and Supported System (Italian: B 

[SE] = .880 [.403],  p = .029; mother:  B [SE] = -.718 [.290],  p = .013) and the Parental  Role 

Alterations with Family-Supported System (Italian: B [SE] = 2.340 [.452], p <.001; mother: (B [SE] 

= -.940 [.377], p = .013) than the Beneficial Supported System (Table 9). Young age increased the 

likelihood of the Stressed and Supported System (B [SE] = -.087 [.041], p = .032) membership. 

An interaction effect among Country and Age was found. Specifically, with increasing of the age, 

Italian parents had higher likelihood to be part of the Stressed and Supported System as compared 

to the Beneficial Supported System (B [SE] = .172 [.071], p = .015). Further, advanced age parents 

with  other  children  were  more  likely  to  be part  of  the  Parental  Role  Alterations  with  Family-

Supported System than the Beneficial Supported System (B [SE] = .220 [.076], p = .004). 
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Table 9. Multinomial  logistic  regression of  sociodemographic  variables  predicting Class  2 and Class  3 

membership with the Beneficial Supported System (Class 1) as reference.

Beneficial Supported System (Class 1)
OR (95% CI)

Class 2a Class 3b

Country (Italy) 2.412
[1.094, 5.316]

10.383
[4.279, 25.193]

Gender (Female) .488
[.276, .861]

.391
[.186, .819]

Age .917
[.847, .993]

.947
[.846, 1.061]

Other children (Yes) 1.324
[.702, 2.498]

1.978
[.885, 4.419]

Country (Italy)*Age 1.187
[1.033, 1.364]

1.116
[.952, 1.307]

Age*Other children (Yes) 1.063
[.943, 1.198]

1.246
[1.074, 1.445]

Note:  Bolded  numbers  indicate  significant  results;  aClass  2:  Stressed  and  Supported  System;  bClass  3: 

Parental Role Alterations with Family-Supported System, 
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V.5 Summary, discussion, and implications

Our findings provided three classes that identify both risk and resources in parents of VPT infants. 

Specifically,  Class 1,  named Beneficial  and Supported System, accounted for the 25.7% of the 

whole sample.  In this  class,  sources of social  support  and NICU-related  stressors are inversely 

related. The unformal social support can buffer the effect of NICU stressors and ameliorate parental 

experience  during NICU hospitalization.  These findings  are  in  line  with both variable-centered 

studies (Younge et al., 2023) and qualitative studies (Kainiemi et al., 2025) and call for considering 

the importance of unformal social support and the ways to activate it to reduce parental stress into 

the FCC practices. 

On the contrary, Class 2, named Stressed and Supported System, detected half of the parents from 

the whole sample. Unless parents in this class experience high levels of support from their social 

system,  they  still  expressed  elevated  levels  of  stress.  Importantly,  this  class  accounts  for  the 

ambivalence  of unformal  social  support for whom being close to parents does not mean being 

supportive  (Kainiemi  et  al.,  2025).  Indeed,  family  members,  friends  and  significant  others  are 

usually people who are unaware of the rules and the medical challenges of the NICU context. This 

is probably because most of NICUs have rules and rooms that do not permit to visit parents and 

infants during NICU hospitalization (Flacking et al.,  2022). Furthermore,  in some cases, family 

members  who  are  close  to  parents  (e.g.,  grandparents),  might  struggle  to  balance  support  and 

intrusiveness (Frisman et al.,  2012) due to elevated need of assurance regarding infant  medical 

condition (Huang et al., 2024) and, in this way, being an additional burden for parents during NICU 

stay. 

Providing practical information on NICU environment to the parents’ extended relational system 

along with acknowledging their emotional experience as different than the one of parents of NICU 

infants but still important may lead them to positively support parents.

Class 3, named Parental Role Alterations with Family Supported System, was defined with a very 

specific pattern in which stressor related to parenting within NICU and infant appearance coupled 

with the presence of a family support system. This class defines parenting function as the main 

stressor for parent of VPT infants and a specific challenge to deal with. These findings are in line 

with other quantitative studies in which Parental Role Alterations is the most prominent stressor 

experienced by parents (Ionio et al., 2019; Hendy et al., 2024). Importantly, these results shed a 

light  on  a  specific  group of  parents  who may experience  lack  of  understanding  of  the  unique 
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challenges of parenting in NICU leading to an intergenerational rupture among the grandparents, 

the parents and the infant in the caring practices (Zafrir Priel, Possick & Even‐Zohar, 2022).

Early  identification  of  these  parents  can  lead  to  implement  tailored  interventions  to  improve 

parental skills (Matricardi et al., 2013; Franck & O’Brien, 2019) and enabling them to share their 

multifaceted experience of parenting with their family members. 

Those findings underlined the ambivalent role played by social support in parents of NICU infants. 

On one hand, social support was widely present within the three classes (i.e., medium-to-high levels 

were found in all three classes). However, its function might be different across the classes. In fact, 

family, friends, and significant others could look for assurance on infant medical conditions (Huang 

et al., 2024), misunderstanding challenges lived by parents during hospitalization due to lack of 

opportunity to visit the NICU setting (Flacking et  al.,  2022) or serving as a proxy for the new 

family adjustment (Boadu, Ohene & Senoo-Dogbey, 2025). 

Regarding cross-country comparison, our study highlighted that the three classes were meaningfully 

valid  both  in  Italy  and  Portugal  while  parental  distribution  was  different  across  countries. 

Importantly, those findings shed a light on the common experience of parents across two European 

Countries giving the opportunity to further characterize social and health inequalities, implement 

universal screening programmes and improve NICU care practices. 

With regards to the relationship with sociodemographic factors, Italian parents were at higher risk 

to experience elevated stress and parenting difficulties than Portuguese ones unless moderate-to-

high perceived social  support.  Further,  this  risk enhanced with  the increasing  of  age  in  Italian 

parents. These results reflect previous findings in which both Italian parents and nurses experienced 

lower quality  of FCC as  compared to other  European countries  (Raiskila  et  al.,  2017).  This  is 

potentially due to several barriers affecting FCC implementation including staff shortage, lack of 

emotional training for nurses, scarce financial resources (Corchia and Orlando, 2012; Gagliardi et 

al., 2016) and scantiness of structured organizational models (Dall’Oglio et al., 2019). Therefore, 

lack of standardized FCC practices might limit the beneficial effect of the social support system. 

Moreover, those effects could be exacerbated in Italy that is the European country with the highest 

maternal age at the time of the first childbirth (Eurostat, 2023). Indeed, advanced age pregnancies 

are at risk of previous fertility treatments failures (Bhattacharya, Maheshwari, & Mollison, 2013) 

and several perinatal complications (Pinheiro et al., 2019). Those factors could lead advanced age 

parents to reach NICU admission with an additional  burden related to their  previous path.  Our 

findings call for the structural implementation of standardized FCC practices specifically addressing 
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the empowerment of emotional support skills in NICU staff to respond to the necessities of both 

parents and their social support system. 

Also,  mothers  were  at  risk  to  experience  high  levels  of  NICU-related  stress  and  parenting 

difficulties  unless moderate-to-high perceived social  support.  These results  could counteract  the 

literature  that  underlines  the  protective  role  of  social  support  during  the  perinatal  period 

(Wickramaratne et al., 2022). However, mothers at high-risk of psychological distress may benefit  

less from some sources of social support (Hitzler et al., 2022). In addition, family members might 

not be fully aware of the situation (Huang et al., 2024) or being traumatized by NICU admission 

(Zafrir Priel, Possick & Even‐Zohar, 2022). Those factors may limit social support system resources 

to help mothers coping with the NICU experience. Importantly, NICU staff could counsel the social 

support system (e.g., grandparents) with the best ways to facilitate communication and closeness 

with parents (Amorim et al., 2019) according to the different emotional needs lived by mothers than 

fathers (Fegran, Helseth & Fagermoen, 2008). 

Further, young age has shown to play a role for Stressed and Supported System membership. On 

the contrary,  advanced age was a risk factor for Parental  Role alteration and Family Supported 

System membership in parents having other children out of the NICU. While some studies stated 

that younger age was a risk factor for NICU-related stress in parents (Baía et al, 2016; Younge et  

al., 2023). Other research found that advanced age was a risk factor (Chourasia et al., 2013; Turner 

et al., 2015). 

Our  study  underlines  the  importance  to  consider  age-related  differences  in  relation  with  their 

specific cultural, societal, and community context (Lansford, 2022). Furthermore, the use of person-

centered approaches could have the potential to inform on the interplay of different risk factors (i.e., 

advanced age and having other children) that increase the likelihood of specific parental stress class 

membership (i.e., Stressed vs. Parental Role alterations). 

Overall,  our findings  shed a  light  on specific  categories  of vulnerable  parents  and intervention 

targets  with the potential  to implement  tailored  programmes according to  parental  skills,  social 

support, and NICU staff emotional training. Future cross-cultural studies including more countries 

and considering the specific contexts where NICU hospitalization take place could inform on each 

country specific needs and policies to carry out for improving well-being in parents of VPT infants 

across the globe.

Among the strengths, this was the first study to compare social support and parental NICU-related 

stress  in  two  different  countries  using  a  person-centered  approach.  This  study  highlighted  the 
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innovative  potential  of  person-centered  approaches  in  studying  the  interplay  among  risks  and 

resources  within  specific  times  of  crisis  like  NICU hospitalization  in  parents  of  VPT infants. 

Moreover,  findings  underlined  the  importance  to  consider  the  relationship  among  NICU  care 

practices and parental social support systems, and their role in shaping parental experience during 

hospitalization. Further, our findings highlighted sociodemographic risk factors leading to address 

specific parents (i.e., mothers, advanced age parents with other children) and specific contexts (i.e., 

FCC practices in Italy) that are at high-risk to experience high levels of stress, parenting difficulties 

and lack of beneficial social support system. 

Among the limitations we acknowledge the different size of the sample that although adequate to 

use  the  Multigroup  Latent  Class  Analysis,  is  not  balanced  across  countries.  Moreover,  the 

monocentric nature of the Italian data limits the generalizability of the results, particularly regarding 

the  Italian  context.  Finally,  the  different  time  of  data  collection  across  countries  is  due to  the 

retrospective and inductive nature of the study design. Importantly,  different time-points in data 

collection  could  influence  parental  experience  due  to  the  growing  interest  in  FCC  practices 

implementation encompassing parental involvement and family-friendly NICU design (Franck & 

O'Brien, 2019). Therefore, those factors need to be considered when interpreting the results of this 

study. However, as stated before, the objective of this study was to test the role of social support in 

relation with NICU stress using a Person-Centered approach and to compare its structure across 

countries. This implies a series of constant factors that can partially attenuate the long-time gap 

among the two data collections. On the one hand, social support is an intrinsic and quite stable 

aspect across time and similar in both Italy and Portugal (Costa et al., 2016). On the other hand, the 

PSS:NICU closely aligns with the contemporary conceptualization of  NICU-related parental stress 

since  three  decades  (Tzeli  et  al.,  2025)  confirming  its  validity  across  countries  unless  the 

advancements of NICU setting (Caporali et al., 2020). Therefore,  to the best of our knowledge, 

although the long-time gap in data collection may influence data comparability,  this is the first 

person-centred study providing new insights on important factors (i.e., social support and NICU 

stressors) that are still  at the centre of the scientific literature in the field (Younge et al.,  2023; 

Kainiemi et al., 2025; Fieß et al., 2025).    

Future studies could implement person-centered approaches to compare the role of social support 

across  parents  of  NICU  infants  across  different  gestational  ages  and  in  relation  to  other 

psychological distress dimensions (e.g., anxiety and depression) frequently experienced by parents 

of NICU infants. 
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In conclusion, this study contributes to create a taxonomy of experiences in parenting VPT infants 

that  requires  different  degrees  and  types  of  targeted  interventions.  Importantly,  adding  social 

support systems evaluation within the screening procedures of parental mental health may provide a 

wide view of the family socio-cultural context and the opportunity to implement friendly practices 

for  both  parents  and  their  relational  system,  leading  them  to  positively  cope  with  the  NICU 

experience.  NICU staff  should implement  parental  social  support system as a resource of FCC 

practices and mediate among parents of VPT and their social support system to guarantee beneficial 

support. 
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Part 3:

From NICU hospitalization up to after discharge: financial and somatic 

dimensions in parents
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Chapter VI

The financial burden experienced by families during NICU hospitalization and 

after discharge: A single centre, survey-based study

VI.1 Introduction

One in eight babies born each year will be needing special care (Royal College of Paediatrics and 

Child Health,  National Neonatal  Audit Programme, 2017). A number of studies highlighted the 

financial  burden (FB) experienced by families during NICU hospitalization (Lakshmanan et  al., 

2022). Fewer studies investigated the costs faced by families after discharge, especially in Europe 

(King et al., 2021). Despite that FB has been studied in patients and caregivers (Lakshmanan et al.,  

2022; Parker et al., 2022), its definition is not clear yet (Shao et al., 2017). The FB is typically 

described as one’s perceptions of the financial strain (i.e., the subjective pressures) and stress (i.e., 

objective economic challenges) (Lindley & Mark, 2010;   Marsack-Topolewski & Church, 2019). 

To our knowledge, no Italian studies examined the FB experienced by families of NICU graduate 

infants both during hospitalization and after discharge. Further, a systematic review (Lakshmanan et 

al.,  2022) recently underlined the paucity of studies that takes into account direct medical costs 

(e.g., medical outpatient visits), non-medical costs (e.g., cost for transportation at medical outpatient 

visit) and indirect costs (e.g., loss of work due to specific event). 

VI.2 Objectives

To address both these gaps, we aimed to investigate a broad array of costs (i.e., direct and non-

direct  medical  costs,  indirect  costs)  and  perceived  FB  of  Italian  families  both  during  NICU 

hospitalization and after discharge.

VI.3. Methods: Sampling and Procedure

This was a cross-sectional, survey-based study. Parents of NICU graduate infants were asked to fill  

in  the survey during the routinely developmental  follow-up visit  from September 2022 to May 

2023. Two research psychologists orally informed them about the study. The study protocol was 

approved  by  the  Ethics  Committee  “Carlo  Romano”  of  the  University  Federico  II  of  Naples 
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(protocol  number  68/22).  Written  consent  was  obtained  from all  the  participants  to  the  study. 

Inclusion  criteria  were the  following:  being  parent  of  an  infant  who joined our  developmental  

follow-up program and fluency in Italian written form of at least one parent. Exclusion criteria were 

the following: infant did not survive after NICU discharge or enrolment in another developmental 

follow-up program.

VI.3.1 Measurement Tools

We  developed  an  ad  hoc  survey  to  investigate  the  FB  experienced  by  families  during  NICU 

hospitalization and after discharge. Items were derived within a patient perspective framework and 

considering studies on financial  burden in NICU parents (Lakshmanan et  al.,  2022; King et  al. 

2021). Both objective (i.e., effective costs) and subjective (i.e., individual perception) aspects of 

financial  burden were considered (Chen et  al.,  2018). Inputs from neonatologists  (n = 2), NICU 

psychologists (n = 2) and one health care management professor were collected to adapt the content 

of  the survey to  the  Italian  NICU context  and healthcare  system (Figure  16).  The survey was 

preliminary reviewed and piloted for content and clarity by parents of NICU graduates referring to 

the Perinatal Infections centre of our University Hospital. Items were dichotomous (presence vs. 

absence), on a 4-level Likert  scale (ranging from “none” to “high”) or open questions in which 

parents could write down the amount of expenses faced (e.g., monthly outgoings for vitamins). The 

survey was divided as follows:

 Section  1  (13  items)  socio-demographic  information  of  both  parents  (e.g.,  age,  job, 

education level) and characteristics of the family (e.g., presence of siblings, type of house 

held). Jobs were then divided according to the classification of the Italian National Institute 

of Statistics (ISTAT, 2023).

 Section 2 (11 items) NICU infant characteristics (e.g., gestational age, birthweight, type of 

pregnancy) and outgoings faced by families during NICU hospitalization. Total expenses 

during NICU hospitalization were then calculated for every family multiplying mean daily 

costs reported from parents and their length of stay in NICU (i.e., number of days).

 Section  3  (12  items)  encompassed  infant  neurodevelopmental  outcome  based  on  the 

developmental follow-up visit at the time of survey administration, numbers and types of 

further hospitalizations after NICU discharge and types of financial  exemptions received 

due to infant pathology.
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 Section 4 (15 items) provided information regarding infant need for special aids and therapy 

(e.g., physiotherapy, speech therapy) and the related expenses faced by families.

 Section 5 (8 items) informed about family monthly specific expenses (e.g., vitamins, drugs, 

dietary supplement) and costs related to routinely and specialized medical check-ups and 

transportation costs.

 Section 6 (7 items) regards occupational changes during NICU hospitalization and work 

leave needed for issues related to the infant’s health after discharge.

 Section 7 (7 items) investigated the source of help received (e.g., grandparents, babysitter) 

type  of  help provided (e.g.,  economic  help,  handling other  children  and house)  and the 

financial aids given from the government. Based on previous studies (Chongpison et al., 

2016;  Allsop  et  al.,  2023),  perceived  FB  experienced  by  families  related  to  NICU 

hospitalization and after discharge was assessed using a single item created for the current 

study. This item was rated on a 4 point-Likert scale (1 = Not at all; 2 = Little; 3 = Moderate; 

4 = High).
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Figure 16. The application of the Patient Perspective framework to the study of financial burden in 

parents of NICU graduated infants.

VI.3.2 Data Analyses

Data  analysis  was  performed  using  SPSS  v.28  software  (IBM).  Quantitative  variables  were 

expressed  as  mean ± standard  deviation  (SD)  and  categorical  variables  as  frequency  and 

percentages. Chi-square test was used to examine associations among nominal variables. Wilcoxon 

test was run to examine perceived FB among families who had an infant with normal vs. adverse 

outcome and families who experienced financial help from the government vs. those who did not 

perceive it. Kruskal-Wallis test with Bonferroni correction for multiple comparisons was run to test 

differences  among  multiple  groups  stratified  by  gestational  age,  birthweight  and  COVID-19 

pandemic periods. Spearman rho correlation was run to detect  variables correlated with the FB 

experienced by families.  Multivariable binary logistic regression to determine factors associated 

with the perception of family FB was run.
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VI.4 Results

A total of 125 pairs of parents were approached during the routinely developmental follow-up visit. 

Two couples (1.6%) refused to participate due to lack of time and one couple (0.8%) did not fully 

complete the survey due to lack of fluency in Italian written form. The final sample included 122 

pairs of parents (97.6%). Socio-demographic information of mothers and fathers are shown in Table 

10.  Half  of  both mothers  and fathers  graduated  high-school.  A large  number  of  mothers  were 

classified within the category “Unskilled professions” while most part of fathers belonged to the 

“Artisans, specialized workers and farmers” category.

Table 10. Descriptive statistics of enrolled mothers (N=122) and fathers (N=120).

Mothers Fathers

Age Mean (SD) 35.09(5.44) 38.68(6.56)

Nationality Italian (%) 95.9% 96.7%

Not Italian (%) 4.1% 3.3%

Education <High school (%) 21.3% 29.2%

High school (%) 48.4% 51.7%

University degree (%) 30.3% 19.2%

Job category Legislators, Entrepreneurs and 
Highly skilled professions (%)

13.2% 12.5%

 Technical professions (%) 12.3% 15%

 Qualified professions in 
commercial activities and services 

and executive professions in 
office work (%)

17.2% 25%

Artisans, skilled and not skilled 
workers, farmers, and vehicle 

drivers (%)

4.9% 34.2%

Unskilled professions (%) 50.8% 9.2%

Armed forces (%) 1.6% 4.2%

A large number of families had their own house as compared to families who lived in a house for 

rent or at parent house. Detailed family characteristics can be found in Table 11.
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Table 11. Family and household characteristics of the enrolled sample. 

%(N)
Other children No 45.9% (56)

1 41.0% (50)
>1 13.1(16)

Type of house Owned house 57.4% (70)
House for rent 30.3% (37)

Living at family members’ house 12.3 (15)
Residence Naples and its district 74.6% (91)

Other districts 25.4% (31)

During NICU hospitalization, 36.1% of mothers had to leave their job as compared to 20.5% of 

fathers. In total, 9.8% of parents were fired during NICU hospitalization (mothers = 4.9%; fathers = 

4.9%).

Characteristics of the infants involved in the study are reported in Table 12. Median (range) length 

of stay in NICU was 50 days (5, 365). Median family daily expenses during NICU hospitalization 

were  15  euros  (1.40,  60)  encompassing  travel  expenses  to  NICU and personal  expenses  when 

needed (i.e., meals). The overall median cost of visiting infant during NICU hospitalization was 615 

euros (42, 7320). A decreasing trend (p = 0.051) during COVID-19 pandemic (median = 495, range 

= 42, 3000) as compared to the pre-pandemic period (median = 825 euros, range = 90, 7320) was 

observed. Median costs after COVID-19 period raised to 600 euros (95, 4080). Mean costs of NICU 

hospitalization according to prematurity rate and birthweight category are shown in Table 13.

Table 12. The characteristics of the involved infants. 

Infants (N=145)                                         %(N)
Sex Female 41.8% (51)

Male 58.2 % (94)
Type of pregnancy Natural conception 86.9% (106)

In vitro fertilization 13.1% (39)
Twin delivery No 80.3% (125)

Yes 19.7% (25)
Prematurity rate Mean (SD)   

Range
31.23 (4.08)

22.50–42

Extremely preterm
Very preterm
Moderate preterm
Late preterm
Term

13.9% (17)
45.9% (56)
22.1% (27)

6.6% (8)
11.5% (14)

Birthweight Mean(SD)
Range

1461.8 (812.73)
400–4100
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Birthweight category 
   < 1000
   1000–1499
   1500–2500
   > 2500

27.9% (34)
43.4% (53)
17.2% (21)
11.5% (14

Table 13 Mean NICU hospitalization expenses (in euros) stratified by preterm severity and birthweight  

category.

Prematurity rate Mean (SD)
Extremely preterm infants 1637.1 (1817.8)

Very preterm infants 1175 (1001.3)
Moderate preterm infants 705.9 (580.3)

Late preterm infants 662.1 (453.8)
Full-term infants 284.4 (181.8)

Birthweight category
 < 1000 1729.8 (1482.4)

1000–1499 759.9 (495.9)
1500–2499 851.9 (985.4)
    ≥ 2500 241.6 (124.

Differences in total expenses among groups stratified by gestational age were found (H(4) = 24.174, 

η2 = 0.218, p < 0.001). In particular,  parents of very preterm (mean rank = 65.83, p < 0.001) and 

extremely preterm infants (mean rank = 71.73, p < 0.001) had higher expenses as compared to full 

term  infants  (mean  rank = 22.50).  Those  differences  were  kept  after  Bonferroni  correction. 

Statistically significant differences were found according to birthweight category (H(3) = 33.081, 

η2 = 0.298, p < 0.001).  Parents  of ELBW infants  (mean rank = 78.48) faced higher  costs  due to 

NICU hospitalization as compared to the other birthweight categories. Parents of LBW (mean rank 

= 49.55, p = 0.007) and VLBW (mean rank = 55.52, p < 0.001) infants experienced higher costs as 

compared to parents of > 2500 g infants (mean rank = 18.38). No differences were found among 

LBW and VLBW infants (p = 0.490). Those differences survived after Bonferroni correction.

Forty-five percent of infants had health or development related issue and 21.3% of them had at least 

one comorbidity at the time of participation. Detailed infant developmental outcomes can be found 

in Table 14. Twenty-seven percent went for at least one new hospitalization after NICU discharge 

and 46.7% went for medical day hospital (18% within our hospital). Almost all the infants (94.2%) 

had outpatient check-ups (35.2% of them within our hospital) other than developmental follow-up 

visits. Number of medical check-ups per year were assessed according to infant age at the time of 
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administration  of  the  survey  (0–12  months = 35.24%;  13–24  months = 16.39%; ≥ 25  months = 

48.36%). Almost the whole sample (97.67%) went for at least one medical visit within the first year 

after  discharge.  During the same period,  most  part  of  families  (69.76%) went  for  more  than 3 

medical check-ups per year, frequency rate decreased to 60% within the second year of life. At 25 

months of age, 69.48% of families went for more than one medical check-up per year and 49.15% 

for more than 3 medical check-ups. Twenty-one percent of families had exemptions due to low 

income while 14.8% of them received financial support for the pathology of the infant.

Table 14. Neurodevelopmental outcomes of the enrolled infants.

Outcome % (N)

Typical development 56.5 (69)

Assisted ventilation 1.6 (2)

Plagiocephaly 2.5 (3)

Cerebral palsy 3.3 (4)

Growth deficits and diet issues 14 (17)

Intellectual disability 3.3 (4)

Autism spectrum disorder 1.6 (2)

Behavioural disorder 8.2 (10)

Global delay of psychomotor development 10.7 (13)

Language delay 12.3 (15)

Retinopathy of prematurity 5.7 (7)

Inguinal hernia 1.6 (2)

Heart disease 3.3 (4)

Deafness 1.6 (2)

Muscle tone anomalies 18 (22)

Broncho dysplasia 11.5 (14)

Most parents indicated that they needed less than 1 month (45%) of out-of-work days due to their 

own infant health-related issues while 18.5% of parents did not need out-of-work days as at least 

one parent did not work. Several families needed 1 month (10.7%) free from work to take care of 

their  infant  or  more  than  1 month  (29.5%) per  year.  Out-of-work  days  were  not  paid  as  were 

superior to the contract rules for 28% of families.

Special  aids were used by 14.8% of families.  Among them,  63.63% paid for special  aids with 

expenses ranging from 20 to 40 euros (median = 27.50). Infants who needed physiotherapy (18.9%) 

started the treatment at median age (range) = 7 (3, 48) months. Families who paid for physiotherapy 

(52.17%) faced a cost of median (range) = 160 (120, 400) euros per month. Infants who needed 
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therapies were 19.7%. Among them, 73.91% needed three therapies simultaneously and 17.39% 

needed two therapies. The most practiced therapies were speech (91.3%) and psychomotor therapy 

(86.95%).  Therapy  was  started  at  median  (range) = 24  (6,  84)  months.  Seventy-one  percent  of 

families paid for therapies.  Costs for therapy sessions was median (range) = 300 (160, 600) per 

month while transportation at therapies reached median = 100 (2.40, 400) euros. Overall, 8.19% of 

infants  started  physiotherapy  within  the  first  year  of  life  and  at  least  one  therapy  within  the 

following 2 years. Further expenses faced by families after discharge can be found in Table 15.

Table 15. Outgoings after NICU discharge (euro).

Monthly costs after discharge (n) Mean (SD) Median (range)

Lab exams (17) 104.12 (122.00) 50.00 (5–500)

Vitamins (95) 37.57 (24.06) 30.00 (7–150)

Drugs (64) 58.58 (64.52) 35.00 (7–300)

Milk and dietary supplement (29) 138.17 (100.87) 120.00 (20–450)

Medical visits (56) 81.65 (80.14) 67.50 (5–500)

Transportations at hospitals (107)a 105.10 (208.97) 40.00 (5–1300)

Costs out of region (3)b 2433.33 (2227.85) 1300.00
awithin 1 year; btotal costs.

Parents  felt  supported  by their  own family  (90.2%).  Grandparents  of  the  infant  were  the  most 

frequent source of support (86.1%). Other helps found by families were nursery school (13.9%), 

babysitters (11.5%) and domestic workers (4.1%). Twenty-three percent of families needed more 

than one of  the above-mentioned sources  of help.  Transportations  (43.4%) and house handling 

(40.2%) were the most frequent helps received. Other children management was given to 29.5% of 

families. Twenty-nine percent of families received economic helps and 12.3% of parents received 

emotional support. Nine percent of families did not receive any kind of help and stated that their 

own partner was their only source of help. Nineteen percent of families indicated being supported 

by the government. Governmental economic helps frequently received were child support check 

(40.2%) and baby bonus (35.2%). Those checks were not helpful (50.8%) or only partially helpful 

(43.4%) for facing outgoings.
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Overall, 87.7% of families experienced FB after NICU experience as impacting the whole family 

system. Sixty percent of families experienced moderate (50%) or high (10.7%) rate of FB due to 

NICU experience.

Families  having  infants  with  adverse  outcome  experienced  more  hospitalization  after  NICU 

discharge  (Cramer’s  V = 0.264,  χ2 = 8.853, p = 0.004)  and  higher  rates  of  FB  (Z =  −2.756,  p = 

0.006; Figure 17). Significant high rates of perceived FB in family perceiving lack of support from 

the government were detected (Z = − 3.419, p = 0.001; Figure 18). We did not find any statistical 

difference comparing before and during COVID-19 and during and after COVID-19 pandemics 

about private versus family paediatrician, costs of transportation at hospital and medical visits (p > 

0.05).

Figure 17. Comparison of perceived FB rated divided by normal versus adverse outcome
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Figure 18. FB rates comparing presence vs. absence of government financial support.

Perceived  FB  correlated  with  costs  of  drugs  (ρ = 0.271, p < 0.05),  baby  formula  and  dietary 

supplement (ρ = 0.385, p < 0.05). Infant adverse outcome (ρ = 0.251, p < 0.01) and comorbidities (ρ 

= 0.206, p < 0.05) were correlated with high rates of perceived FB. Among the infant developmental 

issues, presence of behavioural disorders (ρ = 0.186, p < 0.05) and language delay (ρ = 0.243, p < 

0.01) were correlated with high rates of FB. Expenses linked to accompaniments at medical visits 

(ρ = 0.329, p < 0.01) and therapy sessions (ρ = 0.271, p < 0.05) correlated with higher FB rates. Lack 

of government support correlated with high FB perceived (ρ = 0.320, p < 0.01). Lack of government 

financial  help  was  associated  with  the  FB  experienced  by  families  (Exp(B) = 5.705,  CI:

[1.117,29.127], p < 0.05).
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VI.5 Summary, discussion, and implications

Our data show that most of the survey participants reported a significant impact of the birth of a 

premature child on the family finances.

Our  results  provide  a  clearer  scenario  of  sources  that  can  influence  costs  related  to  NICU 

hospitalization leading to better  identify specific  profiles of families at  risk to experience large 

amount of expenses during this period. Families with extremely and very preterm infants have to 

face higher costs than parents of full-term babies. Considering birthweight, parents of babies with 

ELBW and VLBW face higher costs than parents of babies with adequate birthweight. This could 

be  due  to  the  severity  and  comorbidities  associated  with  low  gestational  age  and  birthweight 

(Marzouk et al., 2017; Phibbs et al., 2019) which can increase NICU length of stay. Our findings 

add knowledge to the financial costs related to infant clinical severity within a patient perspective 

framework. We recommend screening all the families with preterm and low birthweight infants as 

increasing in infant length of stay could overwhelm parents’ capacity to face costs during NICU 

hospitalization. Detection and implementation of policies for families with overwhelming costs is 

important to reduce inequalities.

COVID-19  pandemic  restrictions  did  not  influence  expenses  faced  by  families  during  NICU 

hospitalization. This could be since parents continued to visit NICU and asked for in person daily 

medical updates. Our sample also included families who were out of region during the preterm 

labour. They had dramatically high non-medical costs as they stayed in a hotel along the whole 

hospitalization. Preterm birth is frequently an unexpected event (Vogel et al., 2018) that leads to 

drastic changes of family lives (Roque et al., 2017; Salomè et al., 2022). NICU accommodations for 

parents could avoid cost transportations and improve their participation to the developmental care 

of their infant (Head Zauche et al., 2020; Lehtonen et al., 2020).

Importantly, rate of NICU graduate mothers who quitted their job after childbirth was double as 

compared to mothers of healthy newborns in our country (18%) (Bergamante & Mandrone, 2023). 

Our findings highlighted that mothers frequently left their job to take care of their infant in NICU 

while most fathers continued to work. During the hospitalization, 5% of mothers and 5% of fathers 

were also fired. Adverse childbirth and NICU hospitalization may be specific risk factors affecting 

the possibility  for mothers  to  work.  Those findings are  particularly important  as Italian  mother 

unemployment rate is already one of the highest in Europe (Eurostat, 2023). Policies need to take 

care of the multifaceted consequences of having a baby hospitalized in NICU as this stressful event 

may exacerbate parent unemployment especially of mothers.
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This study fills the gap regarding non-medical costs related to NICU hospitalization (King et al.,  

2021)  and  provide  evidence  of  important  side  effects  of  the  indirect  costs  (i.e.,  job  loss)  that 

influence family financial issues and disparities of parental experience during NICU hospitalization. 

In addition, our results provide a new perspective to further study factors influencing parental well-

being, attachment to the baby and family experience during hospitalization (Roque et  al.,  2017; 

Flacking et al., 2012; Fernández Medina et al., 2018). Although all the families received at least one 

financial help from the government because of having a child, our findings prove that those helps 

are not sufficient to buffer the costs during NICU hospitalization and after discharge. Nowadays, 

policies do not consider neither NICU hospitalization nor its length of stay variability and their 

consequences on family income. Financial policies need to address direct non-medical and indirect 

costs faced by families and support them through the implementation of NICU accommodation 

services, ad hoc financial helps according to infant clinical condition and protect parents’ job.

We argue that baby hospitalization within NICU needs to be considered as stressful multifaceted 

event impacting parents both psychologically and financially. Those two aspects may affect each 

other. All the consequences due to NICU hospitalization deserve to be accounted to implement a 

Family-Centered Care that considers specific sources and needs of families.

Almost all the families of NICU graduates experienced financial burden (FB) during the first years 

after  NICU discharge.  Among them, 60% experienced from moderate  to  high rates  of FB. We 

highlighted  that  families  of  infants  with  adverse  outcome  experienced  higher  rates  of  FB  as 

compared to families with typically developing infants. This could be due to the fact that parents of 

infants with developmental issues experience more frequent medical visits and hospitalizations as 

compared  to  parents  with  typically  developing  infants  (Arim  et  al.,  2017).  Those  medical 

procedures include additional non-medical costs (i.e., transportations) and indirect costs (i.e., free 

days from work that are superior to the ones established from the contract). Behavioural disorders 

and language delay were linked to high FB. As a result of the fact that psychomotor and speech 

therapy are not timely provided from the Italian National Health Service. Indeed, waiting lists for 

therapies  can range from 2 to  48 months  as  confirmed from some families  of  our  sample  and 

websites of regional  rehabilitation centres.  The surveyed parents declared  to spend median 300 

euros for rehabilitation therapies per month when not provided from the National Health Service 

while transportation costs for therapies reached median 100 euros per month. Early intervention is 

essential to improve developmental trajectories of infants at risk for neurodevelopmental disorders 

(Hadders-Algra et  al.,  2021).  Thus,  National  Health Service should timely match the needs for 
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rehabilitation therapies of families in order to both foster infant neurodevelopmental trajectories and 

reduce the FB experienced by parents.

Parental perception of lack of economic helps from the government was the only factor affecting 

their FB. Importantly, feelings of being neglected from the National Health Service may furtherly 

exacerbate parental stress (Yeom et al., 2023) leading them to be strictly focused on the disorder of 

their  child (Larkin et al.,  2021) and impact the whole family unit (Herridge & Azoulay,  2023). 

Pathology exemption  was one of  the few sources  of help for  families.  It  is  provided from the 

National  Health  System  to  all  those  patients  that  require  specific  services  for  the  purpose  of 

monitoring the evolution of the disease and its complications (de Belvis et al., 2022). Pathology 

exemption buffers direct medical costs (e.g., developmental follow-up visits and clinical screening) 

for < 32 week preterm and/or with birthweight < 1500 g infants. Nevertheless, pathology exemption 

is valid up to the first 3 years of life of NICU graduates. This could influence FB of families as 

NICU graduates are at high-risk to develop neurocognitive issues across childhood (Squarza et al., 

2016; Joseph et al., 2016; Lee & Glass, 2021). 

Italian policies do not include any financial aid specific for family of NICU graduates infants and 

also maternity period do not match with the additional time that mothers and fathers need to stay 

close to the infant during hospitalization. On the contrary, other European countries approach to 

maternal and neonatal health differently. Some countries (e.g., Belgium, Austria, Germany) provide 

parents with additional free-from-work period starting since NICU discharge (European Foundation 

for the Care of the Newborn Infants, 2009). Financial aids are accorded to families whose NICU 

graduate  infant  develops  neuro-motor  abnormalities  (e.g.,  cerebral  palsy)  homogenously  across 

European countries (European Foundation for the Care of the Newborn Infants, 2009). However, 

prematurity  itself  as a  risk condition,  without  any developmental  issue,  do not receive  specific 

financial aids yet. Moreover, within countries differences emerge regarding both family facilities 

and services (e.g., developmental follow-up).

Most parents indicated they needed help to manage family. Grandparents of NICU graduates were 

the most important source to both alleviate financial expenses and emotional support. Dependency 

from grandparents ranged from handling other children to having the family of NICU graduate 

infant living with them. Those findings underline the important supporting role of grandparents as 

well  as  the  limited  financial  resources  of  a  number  of  families  after  NICU discharge.  Indeed, 

families  could experience  difficulties  to achieve their  own economic autonomy.  Those findings 

reflect important difficulties related to achieve economic independence due to additional costs along 

with the ones usually needed for infants (Federconsumatori, 2023). Policy makers should provide 
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economic  helps  across  the  first  years  after  discharge,  in  order  to  foster  financial  autonomy of 

families. With regards to other sources of help, surveyed families asked more frequently for nursery 

schools as compared to families of both Southern Italy (2%) and the whole Italian country (11%) 

(ISTAT, 2022). Public nursery schools are not widely spread in Italy, especially in the Southern part 

of the country (ratio of public nursery schools and infants between 0 and 2 years is 15.2%) (ISTAT, 

2022). Thus, a large part of those families has to face financial costs such as private nursery schools 

with a cost that can reach 850 euros per month. In addition, families who needed nursery schools 

could be underestimated due to scarce presence of services and poor family income. This could lead 

parents to ask for babysitters with costs ranging from 883.09 to 918.82 euros (Filcams-CGIL et al., 

2021 INPS, 2023)

The strong points of our study include the investigation of a broad array of costs and the relative FB 

both during NICU hospitalization and after discharge within the Italian context towards the lens of 

the patient perspective.

Among the limits, our survey included only infants who satisfied the Italian National Guidelines 

(Gallini,  Fumagalli  &  Romeo,  2022, Ancora,  Pomero  &  Ferrari,  2012)  to  be  enrolled  to  the 

developmental follow-up of the preterm or at-risk of disability infants (i.e., preterm new-borns with 

gestational  age < 32 weeks  and/or  birthweight  <1500 g  and  infants  who  suffered  for  hypoxic-

ischemic encephalopathy). Thus, our study did not clarify the FB experienced by families of late 

preterm infants and > 1500 g at birth. Parents who were not fluent in Italian written form were also 

excluded leading to a lack in understanding financial  burden of families  coming from different 

countries.

The adoption of a societal perspective and the comparison of parents from different sociocultural 

backgrounds could enlarge the framework of financial costs of all the subjects involved within the 

NICU setting (i.e., the National Health Service, parents) and the type of costs faced (i.e., direct, 

non-direct medical costs and indirect costs). This study provides new insights of financial burden 

experienced  by  Italian  families  of  NICU  graduates.  This  study  highlighted  sources  (e.g., 

grandparents support) and difficulties (e.g., therapy costs) of NICU graduate families through the 

lens  of  patient  perspective.  Financial  policies  that  could  be  implemented  include  NICU 

accommodations to reduce the costs due to transportation and let parents be more present to care of 

their  own infant. Tailored financial  aids that take into considerations infant clinical severity,  its 

consequent length of stay and needs after discharge are necessary. Policies should also protect both 

mother  and father  jobs during NICU hospitalization and provide extra  out-of-work days  due to 

infant health-related issues during the first years after  discharge. Timely provided therapies and 
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services  are  warranting  to  foster  neurodevelopmental  outcomes  of  NICU graduates  as  well  as 

family management. The study promotes reflection on policies which should be adopted from the 

European governments that are similar to the Italian one in order to support NICU graduate families 

and reduce disparities.
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Chapter VII

The Relationship among NICU Stressors and Irritable Bowel Syndrome in 

Parents during their infant stay: the mediating role of Anxiety

VII.1 Introduction 

As previously underlined, individuals who appraise stressors as overwhelming their resources will 

experience  stress  (Lazarus  &  Folkman,  1984).  The  preterm  distress  model  was  specifically 

developed within the context of the Neonatal Intensive Care Unit (NICU; Holditch-Davis & Miles, 

2000).  This  model  detected  the  following as  the  most  prominent  stressors:  Sights  and Sounds, 

Infant’s look and behaviour and Parental role alterations (Miles & Carter, 1983; Holditch-Davis & 

Miles,  2000).  The  preterm  distress  model  guided  most  of  the  research  on  the  experienced 

psychological distress of parents during NICU hospitalization (Caporali et al., 2020; Salomè et al., 

2022).  However,  little  attention  was  given  to  the  somatic  distress  of  parents  during  NICU 

hospitalization and the interplay among psychological and somatic distress. 

Irritable  bowel  syndrome  (IBS)  is  one  of  the  most  common  disorders  of  gut-brain  interaction 

(DGBI)  ranging from  5-to-10% within the general population (Sperber et al.,  2017). IBS is  1.5 

times more common in women as compared to men (American College of Gastroenterology Task 

Force on Irritable Bowel Syndrome et al., 2009). It is a symptom-based condition defined by the 

presence of abdominal  pain or discomfort,  with altered bowel habits  (Schmulson & Drossman, 

2017). Recently, guidelines emphasized the understanding of IBS etiology and treatment within a 

biopsychosocial perspective (van der Veek et al., 2010: Barbara et al., 2023). 

The biopsychosocial model underlines the interplay among biological and psychological factors in 

determining well-being (Blascovich et al., 2001; Borrell-Carrió, Suchman & Epstein, 2004). Several 

studies demonstrated that psychological distress influence IBS symptoms (O’Malley et al., 2011; 

Singh et al., 2012). Anxiety is one of the most determinant components of psychological distress 

leading  to  IBS  onset  (Zamani  M,  Alizadeh-Tabari  S,  Zamani,  2019).  Therefore,  adopting  a 

biopsychosocial  perspective  including  the  context  related  NICU  stressors,  anxiety  and  IBS 

symptoms  is  important  to  expand knowledge on psychosomatic  distress  response  in  parents  of 

NICU hospitalized infants (Drossman, 1998; Grunberg et al., 2023). To the best of our knowledge, 

no studies investigated IBS prevalence and severity in mothers and fathers of NICU hospitalized 

infants. 
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VII.2 Objectives

Therefore, the main objective of this study is to evaluate IBS symptoms in mothers and fathers of 

NICU infants during hospitalization.

According to the above-mentioned scientific literature on IBS and gender differences the following 

hypothesis was proposed: 

Hypothesis 1 (H1): Mothers will experience higher levels of IBS symptoms than fathers

Based on the  above-mentioned  literature  investigating  factors  that  influence  IBS symptoms  we 

stated the following hypothesis:

Hypothesis 2 (H2): NICU Stressors and Anxiety will exacerbate IBS symptoms in parents of NICU  

infants.

Hypothesis  3  (H3):  Anxiety  will  mediate  the  effect  among  NICU stressors  and  IBS  symptoms  

(Figure 19).

Figure 19. The hypothesized mediation models.
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VII.3 Methods: Sampling and Procedure

The Revised Standards for Quality Improvement Reporting Excellence (SQUIRE 2.0) guidelines 

were used to report this cross-sectional, single-centre study. The study was approved by the local 

Ethics  Committee  (protocol  number:  126/24) and  parents  filled  in  written  informed  consent  to 

participate to the study. The study was in accordance with the provisions of the 1995 Declaration of 

Helsinki and subsequent modifications.  Parents were informed about the scope of the study by a 

research psychologist and asked to fill out standardized questionnaires from February to June 2024.

VII.3.1 Measurement Tools

Sociodemographic information about parents (i.e., parental age, education level, being first time 

parent and months from NICU admission to questionnaire administration) and infant characteristics 

(i.e., gestational age, birthweight. being twin) were collected. 

The Parental Stressor Scale: Neonatal Intensive Care Unit (PSS: NICU;  Miles, Funk & Carlson, 

1993)  encompasses 34 items divided into 3 subscales: Sights & Sounds (α = .83;  ω =.83), Infant 

Look and Behaviour (α = .93; ω =.93) and Parental Role Alterations (α = .86; ω =.86) and a general 

stress item.  Parents  had to  rate  each item on a 5-point  Likert  scale  ranging from 1 (not  at  all 

stressful) to 5 (extremely stressful) according to their stress at time of administration. An overall 

stress score is computed from the three subscales ranging from 0 to 5.  PSS:NICU scores can be 

computed according to Miles et al.  (1993), using two methods: (a) the Stress Occurrence Level 

(SOL) calculated including only experienced items and (b) the Overall Stress Level (OSL) scoring 

“not applicable items” with one point. As our focus of interest was related to parental real lived 

experience, we used the SOL method to capture the relationships among NICU stressors and the 

other study variables. For this study the SOL score had excellent internal reliability (α = .95;  ω 

=.95). 

Self-rating anxiety scale (SAS; Zung, 1971; α = .85;  ω =.82) is 20-item-self-report questionnaire 

that  evaluate  anxious  symptoms.  The  items  are  related  to  the  week  before  questionnaire 

administration, with higher scores corresponding to higher levels of anxiety. Scores < 50 indicate 

absence  of  psychopathological  disturbances,  whilst  anxiety  based  on  the  results  of  the 

questionnaires are labelled as mild (score ranging from 50–to-59), moderate (score ranging from 

60–to-69) and severe (score > 70). 
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IBS-Symptom  Severity  (IBS-SSS;  Francis,  Morris  &  Whorwell,  1997)  evaluates  presence  and 

severity of gastrointestinal symptoms. The IBS-SSS (α = .75;  ω =.85) ranges from 0 to 500 with 

higher scores indicating more severe symptoms. Subjects can be categorized as having none (<75), 

mild (75-175), moderate (175-300), or severe (>300) IBS symptoms. 

VII.3.2 Data Analyses

Data were analyzed with  Statistical  Package for the Social  Sciences (SPSS v.29 software;  IBM 

Corp, 2021). Data normal distribution was established evaluating Asymmetry and Kurtosis, values 

ranging from -1.5 to + 1.5 were considered for normally distributed variables (Tabachnick & Fidell, 

2013).  Two-tails  correlations  were  computed  using  Pearson’s  coefficient  r to  test  relationships 

among sociodemographic variables, infant characteristics NICU stressor, anxiety and IBS. Mean 

differences and prevalence between groups were computed respectively using t-test and Chi-square 

test. Cohen’s d and Cramer’s V were used to measure effect sizes. PROCESS macro 4.2 for SPSS 

(Hayes, 2022) was used to test mediation models among NICU stressors, anxiety and IBS. The 

statistical  significance  of  the  total  indirect  effect  of  mediating  variables  was  examined  using 

bootstrapping methods to estimate bias-corrected asymmetric confidence intervals (CIs) with 5000 

resamples with replacement. In each mediation model, one NICU stressor (i.e., Sights and Sounds, 

Infant’s  Look  and  Behaviour  and  Parental  Role  Alterations)  was  alternatively  chosen  as  the 

independent variable (X), Anxiety (M) was chosen as mediator while IBS was used as dependent 

variable (Y). 

VII.4 Results

Eighty parents (mothers N=44; fathers N=36) of 51 infants participated to the study. Descriptive 

data  of the included parents are reported in  Table 16 while  infant  characteristics  (N = 51) are 

displayed in Table 17. 
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Table 16. Comparisons among parental sociodemographic information.

Mothers (N=44) Fathers (N=36) p

Age 
Mean (SD)
Median
Range

33.8 (6)
32

27;49

38.5 (8.6)
36

27;60

.19

Educational level
Middle school 
High school
University 
Missing 

4 (9.1%)
19 (43.2%)
8 (18.2%)
13 (29.5%)

4 (11.1%)
14 (38.9%)
7 (19.4%)
11 (30.6%)

.91

Administration  time 
(days)
Mean (SD)
Median
Range

23.5 (24.5)
14

2;111

24.4 (26.2)
14

2;111

.87

Student’s t test was used for mean differences. Chi-square test was used for frequencies.

Table 17. Infants (N = 51) characteristics and neurodevelopmental outcomes. 

N(%) Mean (SD) Median range
Sex
Female 16(31.3)
Gestational age (GA)
Full term
Late preterm
Moderate preterm
Very preterm
Extremely preterm 

4(8.8)
8(17.7)
12(26.6)
15(33.3)

9(20)

31.4 (4.1) 32 22; 40

Birthweight
Normal birthweight
LBW
VLBW
ELBW

5(11.1)
14(31.1)
15(33.3)
11(24.4)

1525.8 (573) 1440 480; 3190

Twins                                            6(13.3)

Preliminary analyses  showed that  the three NICU stressors  correlated  with anxiety (Sights  and 

Sounds r = .483 p < .001; Infant Look and Behaviour r = .453 p < .001; Parental Role Alterations r 

= .443  p <  .001)  and IBS symptoms  (Sights  and Sounds  r =  .277  p =  .014;  Infant  Look and 
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Behaviour  r  = .339  p = .002; Parental  Role Alterations  r = .278  p = .014). Anxiety positively 

correlated  with  IBS  symptoms  (r =  .372  p <  .001).  No  sociodemographic  data  or  infant 

characteristics correlated with IBS (p >.05)

H1:  Mothers scored above the clinical  cut-off for IBS more frequently than fathers (59.1% vs. 

44.6%). Mean IBS symptom scores were significantly higher in mothers as compared to fathers 

(t(78)= 2.364, Cohen’s D = .515, 95% CI[.081;.978],  p =.021). IBS-SSS item comparison (Table 

18) revealed that mothers experienced significantly higher presence of abdominal pain (Cramer’s V 

= 0.306, χ2= 7.480, p =.006) and distension (Cramer’s V = 0.247, χ2= 4.869, p =.027) than fathers.  

Table 18. Comparison of IBS score, severity, incidence and IBS-SSS items among mothers and fathers.

Mothers (N = 44) Fathers (N = 36) p

IBS score                            Mean (SD)
                                      

114 (90) 72.6 (59.6) .02**

IBS ≥ 75 26 (59.1%) 16 (44.4%) .19
IBS severity                               Mild
                                            Moderate   
                                                Severe 

16 (36.3%)
8 (18.8%)
2 (4.5%)

13 (36.1%)
3 (5.5%)
0 (0%)

Presence of abdominal pain                        
N (%) 13 (29.5%) 2 (5.5%) .00***

Severity of abdominal pain
                                       Mean (SD) 49.2 (18.8) 40(14.1) .51

Number of days suffering of abdominal pain out 
of 10 day-time period* 
                                      Mean (SD) 3.3 (2.4) 3.6 (3) .07

Presence of abdominal distension               
                                           N (%) 14 (31.8%) 4 (11.1%) .03**

Severity of abdominal distension 
                                     Mean (SD) 49.8 (24) 41 (18.8) .42

Bowel habits satisfaction 
                                     Mean (SD) 43.5 (29.8) 40.6 (30.6) .67

IBS impact on life functioning       
                                    Mean (SD) 32.4 (25.8) 23.4(20.6) .08

*Data reported refer to subjects who answered ≥ 1 day; ** p < .05; *** p < .01

H2:  Sights  and  Sounds  (β=  .483,  95% CI:[3.204,7.841],  p=.00),  Infants  Look  and  Behaviour 

(β=.453,  95%  CI:[2.477,6.617],  p=.00)  and  Parental  Role  Alterations  (β=.443,  95%  CI:

[3.212,8,875], p=.00) predicted Anxiety. Moreover, Sights and Sounds (R2 = .077, β= .277, 95% CI:

[4.542,38.986],  p=.01), Infants Look and Behaviour (R2 = .115, β=.339, 95% CI:[8.653,38.652], 
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p=.00)  and  Parental  Role  Alterations  (R2=  .080,  β=.278,  95%  CI:[5.525,46.612],  p=.01)  were 

associated with IBS symptoms as well. Finally, Anxiety was associated with IBS symptoms (R2= .

138, β=.372, 95% CI:[1.082,3.961], p < .00)

H3: As the assumptions for the mediation model were confirmed (i.e., XY; XM; MY) we 

could proceed to test the mediating effect of Anxiety among each NICU stressor (i.e., Sights and 

Sounds, Infant Look and Behaviour and Parental Role Alterations) and IBS symptoms. Confirming 

our hypothesis, a indirect association of Sights and Sounds (β = .147, SE = .058, 95% CI:[ .046, .

277]), Infant Look and Behaviour (β = .117, SE = .049, 95% CI:[.024, .215]) and Parental Role 

Alterations   (β  =  .132,  SE  =  .050,  95%  CI:[.044,  .241])  on  IBS  symptoms  was  found.  The 

relationship was straightened and kept by anxiety. The summary of the three mediation models is 

displayed in Figure 20. 

Figure  20.  The  summary  of  the  mediation  models  among  NICU  stressors,  anxiety  and  IBS  

symptoms in parents of NICU hospitalized infants.
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VII.5 Summary, discussion, and implications

This study primary aimed to examine the prevalence, severity and characteristics of IBS in parents 

according  to  a  biopsychosocial  perspective  sensitive  to  gender  differences.  To  the  best  of  our 

knowledge,  our  study  demonstrated  for  the  first  time  that  NICU  hospitalization  can  be  a 

precipitating factor to IBS onset in parents of NICU infants. 

Maternal IBS symptoms were higher than paternal ones and above the clinical cut-off. Our findings 

are in line with the epidemiology of IBS that is higher in females than males (Palsson et al., 2020). 

Importantly, somatic distress related to IBS may reflect the psychological distress that is usually 

higher in mothers as compared to fathers (Heidarzadeh et al., 2023; van Wyk et al., 2024). 

Among the explaining factors, gender norms could play a key role to IBS development (Kym & 

Kym, 2018). In particular, the lack to achieve culturally accepted gendered norms as mothers (e.g., 

taking care of their infant better than anyone else; Cislaghi & Heise, 2020) would contrast with the 

maternal feelings of exclusion from infant care experienced during NICU hospitalization (Wigert et 

al., 2006). This discrepancy may exacerbate maternal IBS symptoms during NICU hospitalization 

and activate a vicious circle of psychosomatic distress (Nelkowska, 2020) with cascading effects on 

family and work dynamics (Björkman et al., 2014).

Secondly, our study specifically investigated the relationship among NICU stressors, anxiety, and 

IBS. Importantly, we found that anxiety played a key role in the relationship among the effect of the 

three NICU stressors and IBS confirming that anxiety is a risk factor for IBS symptoms (Diao et al., 

2023). Our  findings  enrich  the  comprehension  of  the  interactions  among  NICU  stressors  and 

psychological distress leading to IBS development in parents of NICU infants. Targeting parental 

anxious symptoms due to NICU hospitalization using multi-layered interventions including Family-

Centred Care practices, stress reduction strategies and cognitive-behavioural therapy may also stop 

the vicious circle of IBS symptom perpetuation (Hauser, Pletikosic & Tkalcic, 2014; Treyvaud et 

al., 2019).  

Our study contributes to distinguish somatic experience among mothers and fathers during their 

infant NICU hospitalization. Psychoeducation and counselling on the psychological, somatic, and 

social  consequences  following  admission  (e.g.,  NICU  environment,  developmental  care,  and 

parental  role  expectations  rather  than  actual  possibilities)  are  warranting  to  inform and  enable 

mothers  and  fathers  to  cope  with  the  variety  of  reactions  following  NICU  hospitalization. 

Moreover, education of healthcare providers is essential to enhance their understanding of the subtle 

gender norms that mothers and fathers must face to during NICU hospitalization in order to boost 
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the effectiveness of Family-Centred Care practices. Finally, policy makers and working managers 

should be aware of the potential family and work decrements experienced by parents during NICU 

hospitalization in order to avoid their financial distress (Lambiase et al., 2024).  

Among the strengths of this study, we argue the description of IBS symptoms in both mothers and 

fathers of NICU hospitalized infants according to a biopsychosocial perspective sensitive to gender 

differences. Further, our study was able to capture the relationship among NICU stressors, anxiety 

and IBS improving mechanisms understanding and providing the opportunity to implement tailored 

interventions  (Barbara  et  al.,  2022).  Among  the  limitations  of  our  study,  we acknowledge  the 

relatively small  sample  size.  Moreover,  the  cross-sectional  design of  the  study implies  that  no 

causal relationship among the variables can be established. Future studies could investigate NICU 

stressors, anxiety and IBS at different time points during NICU hospitalization or after discharge to 

ensure the causal relationship among those variables. Further, research on factors mitigating IBS 

symptoms in mothers  and fathers  during NICU hospitalization  are warranting  to  improve FCC 

practices. 

For the first time this study explored IBS in parents of NICU hospitalized infants. Importantly, this 

study  newly  emphasizes  a  specific  pattern  for  IBS  development  in  parents  during  NICU 

hospitalization. Further, our findings contribute to elucidate the somatic distressful experience of 

mothers  and fathers  during NICU stay of their  own infant  and its  interplay with psychological 

distress. This study also provides valuable suggestions to improve parent-staff interactions. NICU 

hospitalization  deserves to  be studied as a  stressful  life  experience  implying psychological  and 

somatic  distress in parents and changes in family and work dynamics  within a biopsychosocial 

model.  Implications  of  these  findings  include  the  need  to  provide  tailored  stress-reduction 

interventions sensitive to gender differences in order to reduce parental distress and support parental 

involvement during NICU hospitalization. 
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Chapter VIII

Irritable bowel syndrome in parents of NICU discharged infants: gender 

differences and the interplay with psychological distress and psychophysical 

well-being

VIII.1 Introduction 

Irritable  bowel syndrome (IBS) represents a common functional  gastrointestinal disorder (FGD) 

ranging from 5-to-10% within the general population (Sperber et al., 2017). It is a symptom-based 

condition defined by the presence of abdominal pain or discomfort, with altered bowel habits, in the 

absence of any other disease to cause these symptoms (Schmulson & Drossman, 2017). IBS is 1.5 

times more common in women as compared to men (American College of Gastroenterology Task 

Force  on  Irritable  Bowel  Syndrome  et  al.,  2009)  showing  a  high  overlap  with  psychological 

symptoms.  In  particular,  subjects  suffering  of  IBS  usually  report  higher  rates  of  anxiety  and 

depression as compared to the general population (Grover et al., 2021). Several studies have shown 

the complex bidirectional connection between the Central Nervous System (CNS) and the Enteric 

Nervous  System  (ENS)  expressed  through  the  gastrointestinal  tract,  namely  the  brain-gut  axis 

(Rhee, Pothoulakis & Mayer, 2009; Tillisch, Mayer, Labus, 2011; Pellissier & Bonaz, 2017). 

Recently, significant associations have been found between post-traumatic stress disorder (PTSD) 

due  to  both  physical  and  psychological  life  stressors  and  IBS  onset,  supporting  a  holistic 

perspective that includes the influence of psychosocial aspects on IBS (Ng et al., 2019). Therefore, 

the fourth edition of the diagnostic manual of the Functional Gastrointestinal Disorders (i.e., the 

Rome IV) leads to a paradigm shift from FGD to gut-brain interaction disorders (GBID) underlying 

the importance to assume a multidimensional perspective (Drossman & Hasler,  2016) including 

elements  like  age  and  gender  within  a  biopsychosocial  framework  that  considers  biological 

functions, psychological characteristics and social factors and their interplay to determine IBS onset 

(Van Oudenhove et al., 2016). 

The  birth  of  an  infant  requiring  an  admission  to  the  Neonatal  Intensive  Care  Unit  (NICU)  is 

frequently associated with parental anxiety,  stress, depression, and PTSD symptoms both during 

hospitalization (McKeown et al.,  2023) and after discharge (Malouf et al.,  2022; Salomè et al., 

2022; Sandnes et al.,  2024). Such traumatic experience could strongly interfere with the normal 

transition into parenthood and lead to mental health concerns (Salomè et al., 2022) that in turn may 

105



impact  on  child  development  (Mclean  et  al.,  2022).  Therefore,  adopting  a  biopsychosocial 

perspective (Grunberg et al., 2023) that examines the interplay among mind-body interactions (i.e., 

psychological,  and  physical  distress)  and  environmental  factors  (i.e.,  infant  neurodevelopment) 

within a sensitive-to-gender differences framework (Salomè et al.,  2022] is important to deeply 

expand knowledge on psychophysical well-being in parents of NICU discharged infants. Moreover, 

up to date, to our knowledge, no studies evaluated IBS symptoms in parents of NICU graduated 

infants and their interplay with psychological distress to determine psychophysical well-being.

VIII.2 Objectives

To this aim, our primary outcome was examining IBS prevalence, characteristics, and the impact of 

IBS both in terms of symptom intensity and on perceived quality of life in mothers as compared to 

fathers of NICU discharged infants after 6-to-18 months since NICU admission.  The secondary 

outcome was exploring associations among IBS, psychological distress (i.e., anxiety,  depression, 

NICU-related stress, and PTSD symptoms) and psychophysical well-being in mothers and fathers 

of NICU discharged infants.

VIII.3 Methods: Sampling and Procedure

The Revised Standards for Quality Improvement Reporting Excellence (SQUIRE 2.0) guidelines 

were used to report this cross-sectional, single-centre study. The study was approved by the local 

Ethics  Committee  (protocol  number:  126/24) and  parents  filled  in  written  informed  consent  to 

participate to the study. The study was in accordance with the provisions of the 1995 Declaration of 

Helsinki and subsequent modifications.  Parents were informed about the scope of the study by a 

research psychologist and asked to fill out standardized questionnaires online or in person according 

to their preference from February to June 2024. Inclusion criteria to be enrolled: being parents of 

NICU discharged infant who experienced admission from 6-to-18 months age. Exclusion criteria 

were a diagnosis of IBS prior to the NICU admission, the presence of a positive history of organic 

bowel disorders (i.e., inflammatory bowel disease, celiac disease, diverticular disease, and others), 

major  gastrointestinal  surgeries  (excluding  appendectomy)  or  any other  systemic  disorder  with 

possible  gastrointestinal  involvement  (excluding  thyroid  disorders  in  euthyroidism).  All  the 

questionnaires are validated tools with good psychometric proprieties. For this study questionnaires 

were firstly piloted to a subsample of NICU graduated parents to test content and clarity. Cronbach’ 
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alpha values to test internal reliability were calculated for each questionnaire and reported below 

along with the description of the questionnaires. 

VIII.3.1 Measurement Tools

Sociodemographic information about parents (i.e., parental age, education level, being first time 

parent  and  months  from  NICU  admission  to  questionnaire  administration)  and  infant  

characteristics (i.e., gestational age, birthweight. being twin, neurodevelopmental outcome and type 

of impairment). 

IBS-Symptom  Severity  (IBS-SSS;  Francis,  Morris  &  Whorwell,  1997)  evaluates  presence  and 

severity of gastrointestinal symptoms. The IBS-SSS (α = .72) ranges from 0 to 500 with higher 

scores indicating  more  severe symptoms.  Subjects can be categorized  as having mild (75-175), 

moderate (175-300), or severe (>300) IBS. 

IBS-Quality of Life (IBS-QoL; Patrick et al., 1998) consists of 8 subscales measuring aspects related 

to  the  quality  of  life  impacted  by IBS symptoms:  Dysphoria  (DY, α = .89),  Interference  with 

Activity (IN, α = .89), Body Image (BI, α = .83), Health Worry (HW, α = .60), Food Avoidance 

(FA, α = .66), Social Reaction (SR, α = .60), Sexual well-being (SX, α = .79), Relationship (RL, α = 

.50) and an Overall score (α = .96). Items are rated on a 5-point Likert scale ranging from 1 = Not at 

all  to  5  =  Extremely.  Overall  and  subscale  scores  were  computed  according  to  the  reversing 

responses  making 5=Not at all, 4=Slightly,  3=Moderately,  2=Quite a bit, and 1=Extremely,  then 

calculating a summary total  of the overall  score and eight subscales by totalling up the reverse 

coded values of the component items in each of the 9 groups using the formula reported on the 

published guidelines [18;19]. 

The Parental Stressor Scale: Neonatal Intensive Care Unit (PSS: NICU;  Miles, Funk & Carlson, 

1993) encompasses 34 items divided into 3 subscales: Sights & Sounds (α = .82), Infant Look and 

Behavior (α = .92) and Parental Role Alterations (α = .89) and a general stress item. Parents had to 

rate each item on a 5-point Likert scale ranging from 1 (not at all stressful) to 5 (extremely stressful) 

according to their stress at time of administration. An overall stress score is computed from the 

three subscales ranging from 0 to 5.  PSS:NICU scores can be computed according to Miles et al. 

(1993),  using  two  methods:  (a)  the  Stress  Occurrence  Level  (SOL)  calculated  including  only 

experienced items and (b) the Overall Stress Level (OSL) scoring “not applicable items” with one 

point. As our focus of interest  was related  to  parental  real  lived experience,  we used the SOL 
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method to capture the relationships among NICU-related stressful memories and the other study 

variables. For this study the SOL score had excellent internal reliability (α = .94). 

Self-rating depression scale (SDS; Zung, 1965) and Self-rating anxiety scale (SAS; Zung, 1971) are 

two 20-item-self-report questionnaires that evaluate anxious and depressive symptoms. The items 

are related to the week before administering the questionnaires, with higher scores corresponding to 

higher  levels  of  anxiety  and  depression.  Scores  < 50  indicate  absence  of  psychopathological 

disturbances, whilst anxiety and depression based on the results of the questionnaires are labelled as 

mild (score ranging from 50–to-59), moderate (score ranging from 60–to-69) and severe (score > 

70). Cronbach’ alpha was α = .77 for SDS and α = .61 for SAS.

Impact of Event Scale- Revised (IES-R; Weis & Marmar, 1997) is a 22-item-self-report measure for 

PTSD following the DSM-IV criteria. It evaluates subjective distress caused by traumatic events. 

IES-R  consists  of  three  subscales  encompassing  the  following  psychopathological  domains: 

avoidance (α = .83), intrusive thoughts and mental images (α = .90), and hyperarousal (α = .90) and 

a PTSD total score (α =.94). Each item is rated by the participants on a scale from 0 to 4 (0 = “not at 

all”, 1 = “a little bit”, 2 = “moderately”, 3 = “quite a bit” and 4 = “extremely”). We used mean 

scores for each subscale that range from 0 to 4 and the total mean score (ranging from 0 to 12) in  

order to compare PTSD psychopathological domains in parents. According to the latest guidelines, 

we considered  a  raw overall  score  >  32  as  an  index of  suspicion  for  PTSD clinical  diagnosis 

(Creamer, Bell & Failla, 2003). 

Short Form Health Survey-36 (SF-36;  Ware & Sherbourne, 1992) is a 36-item self-report survey 

measuring psychophysical well-being. It encompasses eight subscales: physical functioning (PF, α 

= .88), role physical (RP, α = .90), bodily pain (BP, α = .79), general health (GH, α = .63), vitality  

(VT, α = .74), social functioning (SF, α =.72), role emotional (RE, α = .81), and mental health (MH, 

α = .79). These subscales measure two distinct general factors: the Physical Component Summary 

(PCS) and the Mental Component Summary (MCS). Fort this study only the subscales were used in 

order to examine what dimension of psychophysical well-being is influenced by IBS. Moreover, the 

Health Change index was used to explore any changes in health within the last year. The cut-off 

value < 50 was used in order to categorize parents with poor psychophysical well-being (Apolone & 

Mosconi, 1998).
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VIII.3.2 Data Analyses

Data were analyzed with SPSS Statistics v.29 software (IBM SPSS, 2024). Normal data distribution 

was tested checking for Skewness (range -2 to +2) and Kurtosis (range -7 to +7) according to the 

scientific literature (West, Finch & Curran, 1995; Hair et al., 2010; Ryu, 2011). All variables fell  

within those ranges. Thus, data were approximately normally distributed. Quantitative variables are 

presented  as  mean  ±  SD, categorical  variables  as  frequencies  and  percentages. Quantitative 

variables were compared among mothers and fathers using Student’s t test for independent samples 

while  Chi-square test  were used for categorical  variables.  Correlation  analyses  were performed 

using the Pearson correlation test  in both mothers  and fathers.  Based on the correlations  found 

binary logistic regression was run to test variables associated with IBS diagnosis in both mothers 

and fathers.  Hierarchical  linear  regression  analysis  controlling  for  age  were  run  to  explore  the 

contribution  of  psychological  distress  (i.e.,  NICU  stressful  memories,  anxiety,  depression,  and 

PTSD) to irritable bowel syndrome and to test the impact of IBS on parental psychophysical well-

being in both mothers and fathers. The level of significance was set at p < .05.

VIII.4 Results

A total of 104 (mothers = 52, fathers = 52) parents were asked to participate to the study during the 

routinely  developmental  follow-up  visit  of  their  infant.  Figure  21  reports  the  flow diagram of 

participation route.  
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Figure 21. Flow diagram of participant recruitment.

Descriptive  statistics  for the final  sample  of the participating  parents  according to  gender  (i.e., 

mothers vs. fathers) are reported in Table 19. 

Table 19. Comparisons among maternal and paternal sociodemographic information.

Mothers (N=50) Fathers (N=32) p

Age Mean (SD) 34.2 (6) 36.2 (7.4) .19

Median (range) 33 (19;49) 35 (21;54)

Educational level N(%) Middle school 4 (8%) 4 (12.5%)

High school 27 (54%) 19 (59.4%) .63

University 13 (26%) 6 (18.7%)

Missing 6 (12%) 3 (9.4%)

Being first time parent 10 (20%) 8 (25%) .59

Months  from  NICU 
admission (months)

Mean (SD) 12.3 (3.9) 12.1 (4) .81

Median (range) 13.5 (6;18) 12 (6;18)

Student’s t test was used for mean differences. Chi-square test was used for frequencies.
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No statistically significant differences were found with regards to sociodemographic characteristics 

(i.e., age, education level, being first time parent and months at questionnaires administration since 

NICU admission). Characteristics of the recruited infants are reported in Table 20.

Table 20. Infants (N = 58) characteristics and neurodevelopmental outcomes. 

N (%) Mean (SD) Median (range)
Gestational age (GA)

Full term 2(3.8)

Late preterm 3(5.8)

Moderate preterm 13(25)

Very preterm 23(44.2)

Extreme preterm 11(21.2)

Birthweight

Normal birthweight 2(3.8)

LBW 10(19.2)

VLBW 24(46.2)

ELBW 16(30.8)

Time spent in NICU (days) 61.6 (50.2) 45.5 (12; 223)
Twins      6(11.5)

Developmental impairments 16 (27.8)

Type of impairment

Feeding issues 2 (16)

Abnormal tone 6 (37.5)

Language delay 1 (1.9)

Global developmental delay 6 (6.2)

Hyperactivity 3 (18.7)

Irritability 1 (1.9)

Social impairments 1 (1.9)
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Mothers reported higher IBS prevalence (X2
1,82= 4.728, Cramer’s V=.240, p=.030) and IBS score 

(t(80) = 2.411, Cohen’s D = .546, p =.018; Table 21) than fathers. 

Table 21. IBS-SSS mean score and item comparisons among mothers and fathers. 

Mothers (N = 50) Fathers (N = 32) p

IBS ≥ 75 34 (68%) 14 (46.9%) .03

IBS score                     
                                          Mean (SD) 103.2 (70.46) 65.78 (64.09) .02
IBS severity                               Mild
                                            Moderate       

25 (50%)
9 (18%)

13 (40.6%)
2 (6.2%)

.31

Presence of abdominal pain                        
N (%) 11 (22%) 5 (15.6%) .47

Severity of abdominal pain
              Mean (SD) 39.09 (24.37) 32 (13.04) .55

Number  of  days  suffering  of  abdominal 
pain out of 10 day-time period

2.5 (2.09) 3.67 (3.27) .32

Presence of abdominal distension               
     N (%) 16 (32%) 5 (15.6%) .09

Severity of abdominal distension 
                                     Mean (SD) 41.87 (18.15) 35 (14.14) .45

Bowel habits satisfaction 
                                     Mean (SD) 45 (26.55) 39.68 (30.95) .41

IBS impact on life functioning       
              Mean (SD)                               32.90 (22.63) 24.68(20.82) .10

Mothers also reported lower IBS-QoL than fathers to the overall score (t(66) =-2.306, Cohen’s D = 

-.474,  p = .024) and to the body image (t(49)= 2.928, Cohen’s D=.560,  p=.005) ,  health worry 

(t(63)= 2.353, Cohen’s D=.482,  p=.022), social  reaction (t(63)=2.548, Cohen’s D=.524, p=.013) 

and sexual well-being subscales (t(43)= 2.302, Cohen’s D= .430, p = .026; Table 22).
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Table 22. IBS-QoL subscale mean comparisons among mothers and fathers. 

Mothers (N = 44) Fathers (N = 24) p
Overall 94.06 (10.51) 98.28 (4.46) .02
Dysphoria 80.83 (8.82) 82.55 (4.60) .37
Interference with 
Activity

95.94 (10.08) 97.91 (5.25) .37

Body Image 92.61 (14.47) 99.22 (2.80) .00
Health Worry 93.37 (12.90) 98.61 (5.30) .02
Food Avoidance 90.15 (15.48) 94.09 (11.90) .24
Social Reaction 93.60 (12.09) 98.95 (5.10) .01
Sexual well-being 96.31 (10.64) 100 (.0) .02
Relationship 96.40 (8.69) 98.95 (5.10) .13

Mothers significantly scored higher than fathers in parental role alteration (t(80) = 3.623, Cohen’s 

D =  .820,  p <.001).  No  other  statistically  significant  difference  was  detected  in  NICU-related 

stressful memories.   Mothers significantly scored higher than fathers with regards to depression 

(t(80)= 2.202, Cohen’s D = .498, p = .03) but no difference was found among mothers and fathers 

in the clinical level of depressive symptoms (mothers = 50%, fathers = 53.12%,  p  = .126). No 

parents reported severe depressive symptoms. With regards to anxious symptoms, mothers scored 

higher  than  fathers  (t(80)  = 4.441,  Cohen’s  D = 1.005,   p <  .001).  Mothers  showed a  higher 

frequency of clinically significant anxiety levels as compared to fathers (mothers = 34% vs fathers 

= 6.2%;  X2
1,82= 8.440, Cramer’s V=.321,  p=.004). No parents reported severe anxious symptoms. 

Mothers significantly showed higher PTSD symptoms (t(78)= 2.254, Cohen’s D=  .783  p = .01) 

scoring above the clinical cut-off more frequently than fathers (56.2% vs. 21.9%; X2
1,82=9.284, p = .

002). The former experienced significantly higher intrusive thoughts (t(78)= 3.469, Cohen’s D = .

792,  p  < .001) and hyperarousal activation (t(78) = 2.284, Cohen’s D =  .521,  p =.01) than the 

latter.

IBS score correlated with child irritability (r = -.361, p = .01), total PTSD score (r = .366, p = .01) 

and its symptoms (Avoidance r =.340, p=.02; Intrusive thoughts r = .337 p=.02; Hyperarousal r = .

307,  p=.03)  in  mothers.  Paternal  IBS  score  correlated  with  anxiety  (r =  .526,  p  = .002)  and 

depression (r = .371, p = .04). With regards to maternal IBS-QoL domains, dysphoria (r = -.702, p 

<. 001), interference with activity (r = -.702,  p <. 001), body image (r = -.587,  p < .001), food 

avoidance (r = -.483, p < .001), sexual (r = -.671, p < .001), relationship (r = -.380, p =.011), and 

IBS-QoL overall  score  (r =  -.517,  p <.001)  negatively  correlated  with  child  irritability.  Social 

reaction correlated with birthweight (r = -.363, p = .016) and child irritability (r = -.556, p <.001), 

while health worry correlated with child hyperactivity (r = - .314,  p = .038). Paternal education 
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level negatively correlated with IBS-QoL overall score (r = .450, p =.031) and food avoidance (r = 

-.431,  p  = .040). No correlations were found among IBS-QoL overall score or subscales and the 

psychological distress variables neither in mothers nor in fathers. 

Regression analysis showed that, after controlling for age, child irritability (R2 = .251, β = -.349, CI:

[-312.960, -35.797], p = .014) and total PTSD symptoms (β =.354, CI:[.251,2.261], p = .015) were 

associated with maternal  IBS score.  Paternal  anxious symptoms were associated with their  IBS 

score (R2 = .324, β =.572, CI:[1.699,6.009], p = .001) and their IBS diagnosis (R2 Nagelkerke= .294, 

Exp(B) = .876, CI:[.779, .985], p = .026).

After controlling for age, child irritability was negatively associated with IBS-QoL overall score (R2 

= .268, β =-.519, CI:[-55.228,-17.233],  p < .001), dysphoria (R2 = .480, β = -.716, CI:[-55.071, 

-28.832], p < .001), interference with activity (R2 = .504, β = -.716, CI:[-62.938,-32.951], p < .001), 

body image (R2 = .359, β = -.571, CI:[-79.306, -30.412], p < .001), food avoidance, (R2 = .233, β = 

-.482, CI:[-78.101,-20.849], p =.001) and relationship (R2  = .153, β = -.393, CI:[-39.522. -5.756] p 

=.010) in mothers. Birthweight (β = -.345, CI:[-.014, -.003],  p <.006) and child irritability (β = 

-.539, CI:[--62.792, -23.617],  p < .001) jointly explained the 42.8% of variance of social reaction 

linked to IBS in mothers. 

No significant differences were found in any of the psychophysical well-being of SF-36 indices 

among mothers and fathers. The health change index revealed that 20% of mothers and 21.8% of 

fathers assessed their health as quite worse than one year ago, while 32% of mothers and 43.7% of 

fathers  experienced  no  change  in  their  health.  In  total,  48% of  mothers  and  34.4% of  fathers 

experienced an improvement in their general health as compared to the previous year. 

IBS score negatively correlated with maternal general health (r = -.380, p<.01) and with vitality 

scores in fathers (r = -.474, p<.01). Maternal general health perception correlated with the IBS-QoL 

overall score (r = .327, p = .030), dysphoria (r = .315, p = .037), interference with activity (r = .315, 

p = .037), body image (r = .305, p = .044), health worry (r = .325, p = .031), social reaction (r = .

345,  p =  .022).  No correlation  was found among  paternal  IBS-QoL subscales  and their  SF-36 

psychophysical well-being indices. 

Regression analysis showed that maternal age (β = .441, CI:[.472, 1.880],  p =.003) and IBS score 

(β  =  -.358,  CI:[-144,  -.023],   p =  .008)  jointly  explained  32.4% of  general  health  perception 

variance. Paternal IBS score was associated with vitality (R2 = .250, β = -.499, CI:[-.254,-.050], p 

= .005). 
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VIII.5 Summary, discussion, and implications

Our findings highlight a significant difference in IBS prevalence in mothers (68%) than fathers 

(46.9%) one year after NICU discharge. This is in line with the data from the general population 

where prevalence is higher in females than males (Almario et al., 2023). 

Moreover, with regards to mothers, being young and with elevated IBS symptoms increased the risk 

to experience worse psychophysical well-being while elevated IBS symptoms increased perception 

of low vitality in fathers. Notably, QoL was more affected by IBS in mothers than fathers. Our data 

are in line with a study on IBS patients,  in which females show low levels of QoL than males 

(Trindade  et  al.,  2022).  Maternal  experience  of  IBS  particularly  affects  areas  linked  to  both 

individual (i.e., their own body image perception and health worry) and relational dimensions (i.e., 

worries  concerning  social  reaction  to  their  own IBS  symptoms  and  sexual  well-being).  Those 

gender  differences  call  for  a  holistic  perspective  that  include  IBS to address  specific  needs  of 

mothers encompassing changes in their multiple roles both after childbirth (being woman, partner, 

and mother; Delicate et al., 2018) and NICU discharge (being worker; Lambiase et al., 2024).

Our findings showed that there were no differences among mothers and fathers in any dimension of 

the psychophysical  well-being. Our results are in line with the literature focusing on parents of 

NICU infants (Amorim et al., 2018). 

Furthermore, the Health Change index showed that around one-half of mothers and one third of 

fathers experienced an improvement than NICU hospitalization. These results expand the process of 

adjustment of NICU graduated parents that in some cases might reach levels of well-being like 

those of parents of healthy full-term infants already after 4-to-6 months since childbirth (Alves et 

al., 2023). 

On the contrary, a quarter of parents went for a worsening of their own perceived health. These 

findings suggest that NICU parents could follow different health-related paths due to a wide range 

of difficulties that have to face after discharge (Lambiase et al., 2024; Shaw et al., 2023). 

With regards to the relationship among psychological distress and IBS our results showed that while 

paternal  IBS is  related  to  anxious symptoms (Fond et  al.,  2014),  PTSD symptoms after  NICU 

discharge is associated with IBS in mothers. Gender differences in comorbidities among parents 

with IBS need to be considered in order to design targeted interventions. 

Moreover, child irritability was linked to maternal IBS. Notably, IBS and child irritability affecting 

each other may disrupt the mother-infant relationship during the first year of life leading to increase 
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maternal perception of their own child as difficult to handle (Horwitz et al., 2015) and the adoption 

of maladaptive parenting (Poehlmann et al., 2012). Those behaviours can in turn reinforce child 

behavioural  issues  (Wittig  & Rodriguez,  2019) leading to  a  vicious  circle  of  alterations  in  the 

mother-child  dyad.  Importantly,  while  several  studies  investigated  parenting  stress  related  to 

children with neurodevelopmental disorders (Valicenti-McDermott et al., 2015; Craig et al., 2016; 

Ilchena et al., 2023), more subtle interactive disruptions of mother-child relationship related to child 

irritability  might  be  underestimated  from child  doctors  and  nurses  (Reijneveld  et  al.,  2008). 

Therefore, adopting a Family-Centered Care approach extended to the period after discharge, the 

neurodevelopmental follow-up visits should aim to verify the presence of early disruptions in the 

mother-child relationship and provide focused interventions.  

Among the strengths of this study, we argue the description of IBS symptoms in both mothers and 

fathers of NICU discharged infants. Further, the adoption of a biopsychosocial perspective sensitive 

to gender differences was able to capture the relationship among IBS and psychological distress and 

its role on psychophysical well-being. Among the limitations of our study, we acknowledge the 

relatively small sample size and the lack of parents of healthy full-term infants as control group. 

Finally,  lack  of  a  longitudinal  study design  from NICU hospitalization  to  the  first  years  after  

discharge  do  not  permit  to  establish  causal  relationships  among  psychological  and  somatic 

variables. 

Importantly, our findings outline that IBS symptoms is another aspect of parenting stress that may 

be increased from child irritability.  Those data call  for screening parenting difficulties and both 

their  psychological  (i.e.,  PTSD  in  mothers  and  anxiety  in  fathers)  somatic  (i.e.,  IBS)  and 

environmental  (i.e.,  child  behaviour)  associated  dimensions.  Early  detection  and  interventions 

focused  on  positive  mother-father-infant  bonding  development  since  NICU  hospitalization  are 

promising to promote parental self-efficacy after discharge (Gerstein, Poehlmann-Tynan & Clark, 

2015; Shoghi, Sohrabi & Rasouli, 2018; Yu et al., 2022). Moreover, developmental follow-up visits 

may  be  beneficial  to  early  detect  disruptions  in  parent-child  relationship  and  provide  targeted 

trainings  to  promote  positive  mother-father-child  interactions  and  the  whole  family  well-being 

(Gonzales et al., 2023). 

For the first time this study explored IBS in parents of NICU discharged infants. Importantly, this 

study newly emphasizes specific relationships among psychological factors and IBS according to 

gender. In particular,  maternal IBS was related to traumatic NICU experience and child current 

behavioural  issues while  anxious  symptoms were linked to paternal  IBS after  NICU discharge. 

Furthermore, the interplay among maternal IBS and child irritability could play a pivotal role to 
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affect the subsequent mother-child interactions. Examining the interplay among psychological and 

physical distress including environmental factors within a biopsychosocial perspective sensitive-to-

gender  differences  framework is  pivotal  to capture both psychological  and physical  dimensions 

related to psychophysical well-being in parents of NICU discharged infants. Those findings can be 

useful  to  implement  tailored  interventions  for  mothers  and  fathers  after  NICU  discharge  and 

improve family well-being.
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Part 4:

From the other side of the incubator: specifiers of nursing critically ill 

infants
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Chapter IX

Caring till the end: psychological impact, mediating, and moderating factors of 

nursing death or dying patients in Adult and Neonatal Intensive Care Unit

IX.1 Introduction

Work-related stress in health care settings is widely studied (Gabeyehu & Zeleke, 2019; Yesuf et 

al., 2022). In this context, nurses are the frontline health care providers across the wards. Therefore, 

nurses are at higher risk to experience stress and adverse psychological health (Birgit, Gunnevi & 

Ann, 2013) as compared to the other health care professionals (Salyers et al., 2017). 

Importantly, World Health Organization (WHO) estimated that shortage of nurses would reach 9 

million  by  2030  (WHO,  2016).  Indeed,  several  stress  management  interventions  have  been 

developed  in  order  to  promote  occupational  health  in  nurses  (Alkhawaldeh  et  al.,  2020a; 

Alkhawaldeh et al., 2020b; Hasani et al., 2022). 

As nursing is increasingly regarded as one of the most challenging and emotionally demanding 

occupations (Della Bella et al., 2022; Xiao et al., 2022; Zhang et al., 2024), and this is particularly 

true for nurses working in Intensive Care Units (ICUs) (Azadi et al., 2020;; Preto & Pedrão, 2009), 

who are indeed required not only to provide highly qualified medical assistance, but also to manage

—often without any training or support—the emotional burden of dealing with patients under life-

threatening conditions along with the emotional load of patients’ relatives (Kynoch et al.,  2016; 

Lief et al., 2018; Rodriguez-Ruiz, Latour, van Mol, 2025).

From this perspective, research has clearly demonstrated that nurses’ duties and tasks—both the 

formal and the informal (relational) ones—continuously challenge them with a wide set of specific 

stressors (Abu Safieh et al., 2024; Saedpanah, Salehi, Moghaddam, 2016), such as high workload 

(Lucchini,  de  Souza  Nogueira,  & Bambi,  2025),  perceived inadequate  emotional  and technical 

preparation (Mohamedkheir et al., 2016; Chatzigianni et al., 2018; Zhao et al., 2024), along with the 

management  of  relationships/potential  conflicts  within  the  wards,  i.e.,  with  supervisors, 

with/between nurses, physicians, and patients and their relatives (Mulcahy et al., 2024).

However,  above  all,  research  highlighted  the  emotional  demands  of  dealing  with  death  and 

dying/suffering patients as being one of the main stressors threatening nurses’ wellbeing (Mealer et 

al.,  2007;  Mohamedkheir  et  al.,  2016;  Chatzigianni  et  al.,  2018].  Dealing  with  death  and 
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dying/suffering patients is—indeed—the sole unavoidable source of stress repeatedly and inherently 

featuring the daily life of nurses [Saedpanah, Salehi,  Moghaddam, 2016; Bloomer et al.,  2023], 

“silently” threatening their psychological health conditions repeatedly over each work-shift, beyond 

the working unit. This, however, can be particularly/differently challenging in ICU, in which nurses 

deal with critically ill, unstable, and/or dying adult patients [10,20–24] and, even more, in Neonatal 

Intensive  Care  Units  (NICUs)  (Almeida,  Moraes,  Cunha,  2016;  Köktürk  et  al.,  2022;  Gibson, 

Homeyer, Warland, 2018), where it is a potential and very fragile new life that is ‘suspended’, and 

nurses  are  also  required—to  a  greater  extent—to  take  charge  of  the  emotional  containment 

(fears/hopes)  of  the  patient’s  relatives.  From this  perspective,  the  requests  of  dealing  with  the 

fragility of new born babies in life-threatening/unstable conditions (often for a prolonged period)—

along  with  the  requests  for  information  and  reassurances  from  the  family  members—could 

potentially exacerbate the burden of NICU nursing staff, who need to reckon with the reality that—

despite all the efforts and the rigorous following of the “gold standard” of care—the new born could 

not survive.

Despite the clear psychological costs of dealing with death and dying patients in ICU (Lief et al., 

2018; , Hafifah, Wisesrith & Ua-Kit, 2025; Ozga, Woźniak, Gurowiec, 2020; Shorter, Stayt, 2010; 

Todaro-Franceschi,  2013;  Velarde-García,  2016)  and  NICU  (Almeida,  Moraes,  Cunha,  2016; 

Köktürk et al., 2022; Gibson, Homeyer, Warland, 2018), there is still a lack of studies that explore

—from a comprehensive and more complex perspective—the psychological impact of this stressor, 

namely  by  also  considering  the  role  of  further  factors  potentially  intervening  in  this  well-

demonstrated  relationship.  In  other  words,  there  is  a  need  to  develop  research  aimed  at 

understanding the mechanisms underlying the relationship between Death-and-Dying-Stressor and 

nurses’ psychological health conditions by identifying further and—most importantly—modifiable 

factors that can exacerbate or mitigate the detrimental effects of this unmodifiable stressor. This 

could indeed support the development of targeted interventions fostering the psychological health of 

nurses working in ICU and NICU (Kynoch et al., 2016), who need to be provided with adequate 

resources for adjusting to highly demanding work duties and the routine experiences with death and 

the dying.

In this direction, recently, research has provided a statistically valid multidimensional transactional 

model, namely the Demands Resources and Individual Effects (DRIVE)-Nurses-Model (Mark & 

Smith, 2012; Vallone, Smith & Zurlo, 2020; Zurlo, Vallone & Smith, 2018), This model allows 

researchers and practitioners to assess and monitor the impact of a wide range of factors influencing 

nurses’  psychophysical  health  conditions.  This  is  by accounting  for  the  effects  of  the complex 
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interplay  among  risks  and resources  (i.e.,  exploring  and identifying  main/mediating/moderating 

effects), reflecting real-life circumstances in which nurses are simultaneously exposed to multiple 

hazards yet they could also possess different resources to deal with them (Mark & Smith, 2012; 

Vallone,  Smith  &  Zurlo,  2020;  Zurlo,  Vallone  &  Smith,  2018).  In  this  perspective,  previous 

research  applications  of  the  DRIVE-Nurses-Model  underlined  risk  profiles  and  vicious  circles 

undermining nurses’ psychological  health,  yet  also identifying  specific  coping strategies (Zurlo, 

Vallone & Smith, 2018; Vallone, Cattaneo Della Volta & Zurlo, 2024), along with work-resources 

(i.e., job control, social support, rewards), that are able to significantly counteract the detrimental 

effects of risk factors on nurses’ wellbeing (Vallone, Smith & Zurlo, 2020; Zurlo, Vallone & Smith, 

2018; Vallone,  Cattaneo Della Volta & Zurlo, 2024; Vallone & Zurlo, 2024; Zurlo, Vallone & 

Smith, 2020).

Therefore, it can be hypothesized that the application of the DRIVE-Nurses-Model to improve the 

experience  of  nurses  working in  ICU and NICU would also advance  the understanding of  the 

mechanisms underlying the relationship between the main and unavoidable stressor of Death-and-

Dying and nurses’ psychological health conditions by identifying further risk and protective factors 

(i.e., Stressors in Nursing, Work-Resources and Coping-Strategies) intervening in this association 

and potentially targeting them through tailored interventions.

IX.2 Objectives

The present study proposed a research application of the DRIVE-Nurses-Model (Mark & Smith, 

2012; Vallone, Smith & Zurlo, 2020; Zurlo, Vallone & Smith, 2018; Vallone, Cattaneo Della Volta 

&  Zurlo,  2024;  Vallone  &  Zurlo,  2024;  Zurlo,  Vallone  &  Smith,  2020)  to  achieve  a  more 

comprehensive  understanding  of  the  experience  of  nurses  working  in  ICU and  NICU,  with  a 

particular focus on the psychological impact of dealing with death/critically ill/unstable patients. 

Specifically, this study aims to firstly explore and compare the experiences of nurses working in 

ICU and NICU by investigating the effects of the interplay (main/mediating effects) between the 

specific and unavoidable Stressor in Nursing of Death-and-Dying with further potential Stressors in 

Nursing  (Conflicts-with-Physicians,  Peers,  Supervisors,  Patients/their  families,  Uncertainty-

Concerning-Treatment,  Inadequate-Emotional-Preparation,  Discrimination,  Workload)  on nurses’ 

psychological health conditions, according to the working unit (ICU and NICU). Also, given the 

interest in identifying potential individual and work-related resources able to further intervene in 

this association, the potential moderating role of Coping-Strategies (Problem-focused, Seek-Advice, 
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Self-Blame,  Wishful  Thinking,  Escape/Avoidance)  and  Work-Resources  (Job-Control,  Social-

Support, Rewards) was explored and compared according to the working unit.

In line with the study aims,  the following research questions have been developed,  graphically 

illustrated (Figure 22), and originally tested:

Figure   22. Conceptual framework.

Research Question One (RQ1)—Preliminary Differences in Study Variables: Are there differences 

in Background Information, in perceived levels of Stressors in Nursing, in the recourse to Coping 

Strategies,  and  in  perceived  levels  of  Work-Resources  and  Psychological  Disease  reported  by 

nurses according to the working unit (ICU and NICU)?

Research Question Two (RQ2)—Main Effects: Are there differences in the associations between 

perceived  Stressors  in  Nursing,  Coping-Strategies,  and  Work-Resources  respectively,  with 

Psychological Disease according to the working unit (ICU and NICU)?

Research Question Three (RQ3)—Mediating Effects: Is the relationship between Death-and-Dying-

Stressor  and  Psychological  Disease  mediated  by  further  Stressors  in  Nursing  across  the  two 

working units (ICU and NICU)?
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Research Question Four (RQ4)—Moderating Effects: Do Coping-Strategies and Work-Resources 

serve  as  significant  moderators  of  the  relationships  between  Death-and-Dying-Stressor,  further 

Stressors  in  Nursing,  and  Psychological  Disease,  respectively,  across  the  two  working  units 

(ICU/NICU)?

IX.3. Methods: Sampling and Procedure

This  cross-sectional  study  is  reported  in  accordance  with  the  EQUATOR  Network-guidelines 

(STROBE-checklist).  The  study  was  conducted  in  a  sample  of  sixty-two  nurses  working  in 

Intensive Care Units (ICU and NICU), recruited from five Hospitals of the Public Health Service in 

Southern Italy between January 2024 and October 2024, as part of a larger project targeting Stress-

in-Nursing (Vallone, Smith & Zurlo, 2020; Zurlo, Vallone & Smith, 2018; Vallone, Cattaneo Della 

Volta  &  Zurlo,  2024;  Vallone  & Zurlo,  2024;  Zurlo,  Vallone  & Smith,  2020).  Preliminarily, 

chairpersons/managers  were asked to  provide  permission  for  proposing the survey to  the  staff. 

Therefore, nurses were approached by a trained psychologist—always available during the paper-

and-pencil in-person administration to answer any doubts/questions and to support the completion 

of the questionnaire—and nurses were provided with a standardized introduction of the project and 

with informed consent. To be included in the study, nurses needed to work in ICUs of the Italian 

Public Health Service. Those working in different wards were not included in this study. Overall, 

sixty-two nurses working in ICUs provided informed consent and completed the survey. The total 

sample comprised both men (40.3%) and women (59.7%). Also, the sample covered staff members 

of the nursing workforce representative of different ages/stage careers, from the younger and newly 

enrolled nurses to the elderly/more experienced nurses (Age Mean = 42.9, SD = 9.9; Range = 23–61 

years).  There  was  no  missing  data.  The  study  was  approved  by  the  Ethics  Committee  of 

Psychological Research of University of Naples Federico II (Protocol Number: 33/2019).

IX.3.1 Measurement Tools

The survey comprised a section for assessing nurses’ background information, along with validated 

measures  for  the  assessment  of  perceived  Stressors  in  Nursing  (French  et  al.,  2000),  Work-

Resources (Karasek et al., 1998; Siegrist,  1996; Zurlo, Pes & Siegrist, 2010), Coping-Strategies 

(Vitaliano et al., 1985), and Psychological Disease (Derogatis, 1994; Prunas et al., 2010) Table 23 

illustrates the description of measures. 
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Table 23. Description of dimensions, measures, and variables included in the present study.

DIMENSIONS MEASURES VARIABLES

Background 
Information

Single item Questions
(5 items)

 Sex (Men = 0; Women = 1);  Age 
(in  years);  Working Seniority (in 
years);  Type  of  Contract (Fixed-
term  contract  =  0;  Permanent 
contract  =  1);  Performing  Night  
Shifts (No = 0; Yes = 1)

Stressors  in 
Nursing

Expanded Nursing Stress Scale
ENSS (French et al., 2000)
57 items on 4-point Likert scale (1 = “never stressful”, 
2 = “occasionally stressful”, 3 = “frequently stressful”, 
4 = “always stressful”; 0 = “does not apply” b)
Nine  subscales  (Death  and  Dying,  Conflict  with  
Physicians, Patients and their Families, Conflicts with  
Peers,  Conflicts  with  Supervisors,  Uncertainty  
Concerning  Treatment,  Inadequate  Emotional  
Preparation,
Discrimination, Workload)

 Death  and  Dying (7  items;  α  = 
0.77)

 Conflict with Physicians (5 items, 
α = 0.74)

 Patients  and  their  Families (8 
items, α = 0.78)

 Conflicts with Peers  (6 items, α = 
0.87)

 Conflicts  with  Supervisors (7 
items, α = 0.80)

 Uncertainty  Concerning  
Treatment (9 items, α = 0.85)

 Inadequate Emotional Preparation 
(3 items, α = 0.68)

 Discrimination (3 items α = 0.87)
 Workload (9 items, α = 0.81).

Work Resources a

Job Content Questionnaire
JCQ (Karasek et al., 1998)
27 items on a 4-point Likert scale (from 0 = “Often” to 
3 = “Never”)
Three  subscales  (Job Demands,  Social  Support,  and 
Job Control).

 Social Support (4 items, α = 0.73)
 Job Control (14 items, α = 0.75)

Effort-Reward Imbalance Test
ERI-Test (Siegrist, 1996; Zurlo, Pes & Siegrist, 2010)
17  items  on  a  5-point  Likert  scale  (from  1  = 
“Disagree” to 5 = “Agree, and I am very distressed”)
Two subscales (Effort, Rewards)

 Rewards (11 items, α = 0.83)

Coping 
Strategies

Ways of Coping Checklist-Revised
WCCL-R (Vitaliano et al., 1985)
42 items on a 4-point Likert scale (from 0 = “Never 
used” to 3 = “Always used”)
Five  subscales  (Problem-focused,  Seek-Advice,  Self-
Blame, Wishful Thinking, Escape/Avoidance)

 Problem-focused (15  items,  α  = 
0.80)

 Seek-Advice (6 items, α = 0.88)
 Self-Blame (3 items, α = 0.78)
 Wishful  Thinking (8  items,  α  = 

0.89)
 Escape/Avoidance (10  items,  α  = 

0.72).

Psychological 
Disease

Symptom Checklist 90-Revised
SCL-90-R (Derogatis, 1994; Prunas et al., 2010)
90 items on a 5-point Likert scale (from 0 = “Not at 
all” to 4 = “Extremely”)
Nine subscales (Depression, Anxiety, Phobic Anxiety,  
Obsessive  Compulsive  Symptoms,  Somatization,  
Hostility, Interpersonal Sensitivity, Paranoid Ideation,  
Psychoticism).

 Global Severity Indexc (Cronbach’s 
α = 0.98)
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Notes. a In line with the DRIVE-Nurses Model (and also in order to avoid overlapping analyses and results for Job Demands and 

Efforts, respectively, with Workload—measured by the ENSS), “work-resources” were assessed by using the two subscales of Social  

Support and Job Control from the JCQ, and the Rewards subscale from the ERI-Test. b The option “0 = does not apply” was defined  

as a non-applicable value (calculation of the average value was performed excluding zero) to ensure that the data distinguished and  

reflected nurses’ lack of experience of that event rather than the lack of perceived stress linked to that experience. C   Global Severity 

Index (GSI) is a Global Score given by the sum of all responses divided by 90 and it indicates both the number of symptoms and the  

intensity of the psychological disease. Clinical levels of psychological disease were calculated by using the cut-off scores for the 

GSI, that is, respectively, 0.97 for men and 1.24 for women. Cronbach’s α referred to the present study.

 

IX.3.2 Data Analyses

Firstly, to address RQ1 (Differences in Study Variables), descriptive statistics were computed, and 

cross-tabulations (χ2) and Student’s t-test analyses were used to compare study variables according 

to the working unit (ICU and NICU). To judge the normality of data, the distribution of variables 

was explored by calculating Skewness and Kurtosis values, i.e., Skewness ±2 and Kurtosis ±7 were 

considered to be a violation of normality (Curran, West, Finch, 1996; Hair, Black & Babin, 2010; 

Ryu, 2011; West, 1995). Also, for study variables, Cohen’s d (along with 95% Confidence Interval) 

was used to inspect the effect sizes, with d values considered as small (d = 0.2), medium (d = 0.5), 

and large (d = 0.8) in line with Cohen’s rule of thumb.

Furthermore, for Psychological Disease, in order to clinically interpret the levels of psychological 

burden, frequencies and percentages of nurses reporting low (below the cut-off point scores) and 

high  (clinically  relevant)  levels  of  psychopathological  symptoms  were  also  calculated  (and 

compared according to the working unit) by using the cut-off scores for the Global Severity Index 

(GSI) provided by the Italian validation study of the SCL-90-R (Prunas et al., 2010), namely 0.97 

for  men  and  1.24  for  women,  respectively.  Since  RQ1  involves  multiple  comparisons,  the 

Bonferroni–Holm correction method was used to adjust the p-values (α = 0.05), thus reducing the 

risk of Type I error.

Secondly,  to address RQ2 (Main Effects), as well as to evaluate the feasibility of the testing of  

mediating and moderating analyses, Pearson’s correlations among study variables were conducted. 

Afterwards,  correlations  (Spearman’s  rank  correlation  coefficient)  between  Background 

Information (Sex; Age; Working Seniority;  Type of Contract;  Night Shifts) and study variables 

were also conducted to verify whether background factors should be included as control variables in 

mediating and moderating analyses.
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Therefore,  to  address RQ3 (Mediating  Effects),  Model  4 from Hayes-PROCESS-tool  was used 

(bias-corrected-bootstrapped-test;  5000  replications,  95%  Confidence  Interval).  Confidence 

Intervals with the lower and the upper bounds, both positive or both negative, were used to verify 

the significance of the effects (Hayes, 2017).

Finally, to address RQ4 (Moderating Effects), Model 1 from Hayes-PROCESS-tool was used. The 

statistical significance of interaction effects was inspected (p < 0.05), the delta R-sq values (ΔR2) 

were  reported  to  display  that  the  inclusion  of  the  interaction  term  resulted  in  a  statistically 

significant increase in the variance explained in the outcome. Simple slopes were plotted to display 

moderating  effects  graphically.  For  diagnosing  multicollinearity,  the  Variance  Inflation  Factor 

(VIF) and tolerance values were calculated and VIF < 5 and tolerance > 0.30 were used as cut-off 

points  to  identify  multicollinearity  issues  (Allison,  1999).  All  the  statistical  analyses  were 

conducted by using SPSS, Version-21.

IX.4 Results

Responding to RQ1, data highlighted statistically significant differences between sampled nurses 

according to the working unit. Specifically, for background information, data revealed statistically 

significant differences in the sample composition, except for type of contract and performing night 

shifts. Considering sex, most nurses working in ICU were men, while almost all the nurses working 

in NICU were women (p < 0.001). Moreover, nurses working in ICU were significantly older (p < 

0.001) and had higher working seniority (p < 0.05) than those working in NICU (Table 24).

Table 24. Characteristics of study participants (N = 62) according to the working unit.

Total
Sample
(N = 62)

ICU Nurses
(n = 35)

NICU
Nurses
(n = 27)

Adjusted
p-Values a

Sex, n (%)
Women 37 (59.7) 11 (31.4) 26 (96.3)
Men 25 (40.3) 24 (68.6) 1 (3.7) 0.000 ***
Age in years, Mean ± SD 42.90 ± 9.9 47.71 ± 6.2 36.67 ± 10.4 0.000 ***
Working  Seniority  in 
years, Mean ± SD

16.97 ± 9.5 20.94 ± 5.8 11.96 ± 10.8 0.02 *

Type of contract, n (%)
Fixed-term contract 4 (6.5) 0 (0.0) 4 (14.8)
Permanent contract 58 (93.5) 35 (100.0) 23 (85.2) 0.32
Night shifts, n (%)
No 3 (4.8) 1 (2.9) 2 (7.4)
Yes 59 (95.2) 34 (97.1) 25 (92.6) 1.00
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Notes. Differences are calculated by χ2-Analyses [n (%)] and Student’s t-test (Mean ± Standard deviations). a Adjusted  

p-values calculated via Holm–Bonferroni correction method. Statistically significant values (* p ≤ 0.05; ** p < 0.01;  

*** p < 0.001) are highlighted in bold.

Considering  the  study variables,  firstly,  Skewness  (range  −0.41  to  +1.87)  and Kurtosis  values 

(range −0.77 to  +4.70)  indicated  that  data  were approximately normally distributed.  Therefore, 

comparing ICU and NICU nurses, data revealed they did not differ in terms of perceived levels of 

Stressors in Nursing, neither in terms of perceived stress related to Death-and-Dying nor in terms of 

the further stressors (p > 0.05 for all the comparisons).

Differently, nurses working in ICU perceived higher Work-Resources (with large effect sizes for 

both Job-Control d = 0.892, 95% CI [0.362 to 1.41] and Rewards d = 0.834, CI [0.308 to 1.35]) as 

well as lower Psychological Disease (with medium effect size d = 0.719, CI [−1.23 to −0.198]) than 

nurses working in NICU (Table 25).

Furthermore, considering clinically relevant levels of Psychological Disease identified by using the 

cut-off scores provided by the Italian validation study of the SCL-90-R (Prunas et al., 2010), data 

showed  that  14.3%  of  ICU  nurses  and  33.3%  of  NICU  nurses  reported  clinically  relevant 

psychological  burden, yet  no statistically significant  differences  between the working units  was 

found (χ2 = 3.16; p = 0.07)

Table 25. Means and standard deviations of the study variables according to the working unit (N = 62).

Total Sample
(N = 62)

ICU Nurses
(n = 35)

NICU Nurses
(n = 27)

Adjusted
p-Values a Cohen’s d b

M ± SD M ± SD M ± SD Effect Size 95% CI

Stressors in Nursing
Death and Dying 14.66 ± 6.04 14.34 ± 6.96 15.07 ± 4.68 1.00 −0.120 [−0.622, 0.383]
Conflicts with Physicians 9.56 ±4.29 9.08 ± 4.27 10.18 ± 4.31 1.00 −0.256 [−0.759, 0.249]
Patients and Families 15.79 ± 7.14 17.00 ± 7.51 14.22 ± 6.43 0.91 0.393 [−0.115, 0.898]
Conflicts with Peers 8.82 ± 5.34 8.03 ± 5.69 9.85 ± 4.75 1.00 −0.344 [−0.848, 0.164]
Conflicts with Supervisors 14.08 ± 6.18 13.20 ± 6.50 15.22 ± 5.66 1.00 −0.329 [−0.833, 0.178]
Uncertainty concerning treatment 18.40 ± 7.67 17.25 ± 8.40 19.89 ± 6.46 1.00 −0.345 [−0.849, 0.162]
Inadequate emotional preparation 5.48 ± 2.64 5.14 ± 3.07 5.93 ± 1.92 1.00 −0.297 [−0.801, 0.209]
Discrimination 3.79 ± 4.10 4.20 ± 4.21 3.25 ± 3.96 1.00 0.229 [−0.276, 0.732]
Workload 17.43 ± 7.16 17.00 ± 7.53 18.03 ± 6.77 1.00 −0.148 [−0.650, 356]
Work Resources
Job Control 37.03 ± 6.47 39.34 ± 5.29 34.03 ± 6.72 0.02 * 0.892 [0.362, 1.41]
Social support 11.29 ± 2.95 11.37 ± 3.37 11.18 ± 2.35 1.00 0.073 [−0.435, 0.580]
Rewards 40.87 ± 8.84 43.85 ± 8.12 37.00 ± 8.33 0.02 * 0.834 [0.308, 1.35]
Coping Strategies
Problem-focused 24.00 ± 6.55 25.34 ± 7.47 22.25 ± 4.69 0.52 0.480 [−0.031, 0.988]
Seek Advice 9.53 ± 4.15 8.85 ± 4.14 10.40 ± 4.09 0.96 −0.376 [−0.881, 0.132]
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Self-blame 3.80 ± 2.07 3.65 ± 2.09 4.00 ± 2.06 1.00 −0.165 [−0.667, 0.339]
Wishful Thinking 9.41 ± 5.59 8.48 ± 5.47 10.63 ± 5.61 0.96 −0.387 [−0.893, 0.121]
Escape/Avoidance 9.53 ± 4.37 9.05 ± 4.30 10.14 ± 4.47 1.00 −0.249 [−0.752, 0.256]
Psychological Disease
Global Severity Index 0.70 ± 0.73 0.48 ± 0.72 0.98 ± 0.66 0.05 * −0.719 [−1.23, −0.198]

Notes. Differences are calculated by Student’s t-test (Mean ± Standard deviations). a Adjusted p-values are calculated via Holm–

Bonferroni correction method. Statistically significant values (* p ≤ 0.05); ** p < 0.01; *** p < 0.001) are highlighted in bold. b  

Cohen’s d values and 95% Confidence Interval (CI).

Responding  to  RQ2,  commonalities  and  specificities  in  the  associations  between  perceived 

Stressors  in  Nursing,  Work-Resources,  and  Coping-Strategies,  respectively,  with  Psychological 

Disease according to the working unit were found (Table 4A).

Specifically,  perceived Workload and the recourse to Self-Blame and Wishful  Thinking coping 

strategies  (risk factors)  and perceived Rewards (protective factors)  emerged as common factors 

significantly associated with Psychological Disease across the working units (ICU and NICU).

Otherwise,  perceived stress  related  to  Death-and-Dying and Conflicts-with-Supervisors,  and the 

recourse to Seek-Advice and Escape/Avoidance coping strategies emerged as specific risk factors 

significantly associated with Psychological Disease in nurses working in ICU.

Differently,  perceived  stress  related  to  Conflicts-with-Peers,  Conflicts-with-Physicians,  and 

Uncertainty-concerning-Treatment  (risk factors) and perceived levels of Job-Control and Social-

Support (protective factors) emerged as specific factors significantly associated with Psychological 

Disease in nurses working in NICU.

Preliminarily  to  testing  mediating  (RQ3)  and  moderating  analyses  (RQ4),  Spearman’s  rank 

correlation between Background Information and study variables were conducted according to the 

working  unit  to  verify  whether  and  which  background  factors  should  be  included  as  control 

variables.

Therefore,  responding  to  RQ3,  data  revealed  that  Death-and-Dying-Stressor  was  associated 

indirectly—through the association with specific Stressors in Nursing—with Psychological Disease. 

Also,  these  Stressors  in  Nursing  varied  according  to  the  working  units  (Table  26;  Figure  23). 

Specifically, for nurses working in ICU, after controlling for Age (due to the significant correlation 

between Age and Death-and-Dying-Stressor rs (33) = 0.43, p < 0.05), data from mediation analyses 

revealed  that  Death-and-Dying-Stressor  was  associated  indirectly  with  Psychological  Disease, 

through the  association  with  Conflicts-with-Supervisors  (full  mediation)  (Table  26;  Figure  23). 

Considering the diagnosis for multicollinearity, the Variance Inflation Factor (VIF) and tolerance 
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values for the variables included in the mediation model (with Psychological Disease as outcome), 

namely Age (VIF = 1.25; Tolerance = 0.80), Death-and-Dying-Stressor (VIF = 2.52; Tolerance = 

0.40),  and  Conflicts-with-Supervisors  (VIF  =  2.16;  Tolerance  =  0.46),  indicated  the  lack  of 

multicollinearity issues.

For nurses working in NICU, data from mediation analyses revealed that Death-and-Dying-Stressor 

was associated indirectly with Psychological Disease, through the association with both Conflicts 

with Physicians and Uncertainty Concerning Treatment (full mediations), respectively (Table 26; 

Figure 23).  Also in  such cases,  the VIF and tolerance  values  for the variables  included in the 

mediation  models  comprising  Conflicts-with-Physicians  (VIF  =  1.56;  Tolerance  =  0.64)  and 

Uncertainty  Concerning  Treatment  (VIF  =  1.73;  Tolerance  =  0.58)  indicated  the  lack  of 

multicollinearity issues. For the analyses carried out with the sampled nurses working in NICU, no 

background variables were included in the mediation models as control variables due to the lack of 

significant  correlations  with  the  relevant  study  variables  underpinning  the  models.  No  other 

statistically significant mediating effects were found.

Table 26. Mediating analyses: path coefficients according to the working unit.

Independent
Variable (X)

Mediator
(M)

Dependent 
Variable (Y)

Path a
[95% C.I.]

Path b
[95% C.I.]

Path c’
Direct Effect
[95% C.I.]

Indirect
Effect

[95% C.I.]

ICU
Nurses †

Death
Dying

Conflicts
with Supervisors

Psychological
Disease

0.73
[0.48, 0.98] 

***

0.04
[−0.01, 0.09]

0.01
[−0.04, 0.07]

0.03
[0.01, 0.06] a

NICU
Nurses

Death
Dying

Conflicts with
Physicians

Psychological
Disease

0.55
[0.25, 0.86] 

***

0.10
[0.03, 0.16] 

**

−0.01
[−0.07, 0.05]

0.06
[0.02, 0.11] a

Death
Dying

Uncertainty
Concerning
Treatment

Psychological
Disease

0.90
[0.47, 1.3] ***

0.04
[−0.01, 0.10]

0.01
[−0.07, 0.07]

0.04
[0.01, 0.14] a

Notes. Path a = Effect of independent variable on mediator; Path b = Effect of mediator on dependent variable; Path c’: Direct effect  

= effect of independent variable on dependent variable controlling for the mediator; Indirect effect = Effect of independent variable  

on dependent variable through the mediator. a Full mediation effects due to the non-significance of the path c’ (Direct Effects). †  

Model controlled by Age. Only significant mediation models are displayed. * p < 0.05. ** p < 0.01. *** p < 0.001.
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Figure 23.     Summary: statistically significant mediating and moderating effects among (a) ICU  

nurses and (b) NICU nurses.

Responding to RQ4, data supported the moderating role of Work-Resources and Coping-Strategies, 

also highlighting specificities according to the working unit (Figure 23). Specifically,  for nurses 

working in ICU, data revealed the statistically significant  conditional  effects  of Self-Blame and 

Escape/Avoidance  coping  strategies  (the  latter  model  controlled  by  Age  due  to  the  significant 

correlation between Age and Escape/Avoidance coping strategies rs(33) = 0.40, p < 0.05) in the 

associations between Conflicts-with-Supervisors and Psychological Disease (Figure 24; Figure 25). 

Furthermore,  the VIF and tolerance values for the variables  included in the moderation models 

comprising Self-Blame (VIF = 1.04; Tolerance = 0.95) and Escape/Avoidance (Age VIF = 1.14; 
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Tolerance = 0.87; Conflicts-with-Supervisors VIF = 1.08; Tolerance = 0.92; Escape/Avoidance VIF 

= 1.21; Tolerance = 0.83) indicated the lack of multicollinearity issues.

Figure 24. The moderation effect of Self-Blame strategy in the association among Conflicts with  

Supervisors and Psychological Disease.

131



Figure  25.  The  moderation  effect  of  Escape/Avoidance  strategy  in  the  associations  between  

Conflicts with Supervisors and Psychological Disease among nurses working in ICU.
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For nurses working in NICU, data revealed the statistically significant conditional effects of Job-

Control  and  Social-Support  in  the  associations  between  Conflicts-with-Physicians  and 

Psychological Disease (Table 27; Figure 26; Figure 27). Also in such cases, the VIF and tolerance  

values for the variables included in the moderation models comprising Job-Control (VIF = 1.16; 

Tolerance  =  0.86)  and  Social-Support  (VIF  =  1.07;  Tolerance  =  0.93)  indicated  the  lack  of 

multicollinearity issues. As for mediation analyses, for the moderation analyses carried out with the 

sampled nurses working in NICU, no background variables were included as control variables due 

to the lack of significant correlations with the relevant study variables underpinning the models. No 

other statistically significant moderating effects were found.

Table 27. Moderation analyses: regression coefficients according to the ward.

Interaction Effects
X*W

Model Summary

Independent 
Variable (X)

Moderator
(W)

Dependent
Variable (Y)

b se t [95% C.I.] ΔR2 F p R2 F p

ICU
Nurses

Conflicts with 
Supervisors

Self-Blame
Coping

Psychological 
Disease

0.02 0.01 2.66
[0.01, 
0.03]

0.11 7.07 0.012 * 0.52 11.29
0.000 
***

Conflicts with 
Supervisors

Escape/Avoidance
coping †

Psychological 
Disease

0.01 0.00 4.16
[0.01, 
0.02]

0.19
17.3

3
0.000 
***

0.67 15.17
0.000 
***

NICU
Nurses

Conflicts with 
Physicians

Job Control
Psychological 

Disease
−0.01 0.00 −2.15

[−0.02, 
−0.01]

0.10 4.66 0.041 * 0.50 7.57
0.001 
***

Conflicts with 
Physicians

Social Support
Psychological 

Disease
−0.02 0.01 −2.37

[−0.04, 
−0.01]

0.11 5.63 0.026 * 0.55 8.98
0.000 
***

Notes. X*W = interaction effect between independent variable (X) and moderating variable (W) on dependent variable (Y). † Model  

controlled by Age. Only significant models are displayed. * p < 0.05;  ** p < 0.01; *** p < 0.001. 
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Figure  26.  The  moderation  effect  of  Social  Support  in  the  association  among  Conflicts  with  

Physicians and Psychological Disease in NICU Nurses.  
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Figure 27. Moderation effect of Job Control in the associations between Conflicts With Physicians  

and Psychological Disease among nurses working in NICU.
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IX.5 Summary, discussion, and implications

The study applied the DRIVE-Nurses-Model (Mark & Smith, 2012; Vallone, Smith & Zurlo, 2020; 

Zurlo, Vallone & Smith, 2018; Vallone. Cattaneo Della Volta & Zurlo, 2024; Vallone & Zurlo, 

2024; Zurlo, Vallone & Smith, 2020) to explore and compare the experience of nurses working in 

ICU and NICU, by mainly  focusing on examining  the mechanisms underlying  the  relationship 

between Death-and-Dying-Stressor and nurses’ psychological health. This is to identify tailored risk 

profiles and protective factors to be accounted for in defining interventions fostering wellbeing in 

such highly demanding work environments as Intensive Care Units.

Firstly,  considering  preliminary  comparisons  (RQ1),  findings  indicated  that  sampled  nurses 

statistically differed in terms of sex distribution, i.e., most nurses working in ICUs were men—

somewhat reflecting the recent global efforts to increase the number of male nurses (Boniol et al., 

2019) —yet  all  but one of the nurses working in NICU were women.  These data seem to add 

empirical  evidence  which  endorse  the  presence  of  still-operating  stereotyped  views  of  gender-

specific roles and specialties, attributing neonatal care to female nurses (Cudé & Winfrey, 2007).

Additionally,  still  considering  RQ1,  data  revealed  that  sampled  nurses  working in  NICU were 

overall younger and less steady/experienced than those working in ICU. This can also be discussed 

by considering the data highlighting that sampled nurses working in NICU perceived lower work-

resources and reported higher psychological disease than nurses working in ICU. Indeed, research 

has suggested that less experienced nurses working in Intensive Care Units reported higher levels of 

stress and psychological suffering than those with higher seniority, training, and experience (Chen, 

Ogata & Sasaki, 2025; Turner, Chur-Hanse & Winefield, 2014; Yang & Mcilfatrick, 2001).

However—somewhat  in  contrast  with  research  suggesting  higher  burden  and  workload  among 

nurses working in NICU if compared with other ICUs (Azadi  et  al.,  2020)—data revealed that 

sampled nurses did not differ in terms of perceived levels of Stressors in Nursing, not even for 

perceived stress related to Death-and-Dying. Nonetheless, findings on main/mediating/moderating 

effects (RQ2-RQ4) identified commonalities and specificities in risk and protective factors to be 

accounted for promoting adjustment processes and psychological wellbeing among nurses working 

in ICU and NICU.

Considering  commonalities,  data  aligned  with  research  warning  about  the  high  challenges  and 

demands characterizing work life in ICUs (Azadi et al., 2020;  Mealer et al.,  2007; Preto, V.A.; 

Pedrão, 2009; Vahedian-Azimi et al., 2019; Van Mol, 2015; Kynoch et al., 2016; Lief et al., 2018; 

Rodriguez-Ruiz, E.; Latour, J.M.; van Mol, 2025), highlighting the detrimental role of perceived 
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Workload, yet also revealing the protective role of perceived rewards/recognition within the work 

context (Liu et al., 2022; Teutsch, Frick & Kubitza, 2025; Zhan, Lei & Yang, 2024). Furthermore—

interestingly  and  somewhat  in  contrast  with  the  literature  (Almeida,  Moraes  &  Cunha,  2015; 

Köktürk et al., 2022; Gibson, Hofmeyer, Warland, 2018)—the potential burden of the relationship 

with patients and their families does not seem to play a role in influencing nurses’ psychological 

health in ICU or in NICU.

However, data also suggested the need to carefully consider the coping strategies adopted by nurses 

for dealing with such high levels of burden (Mark & Smith, 2012; Vallone, Smith & Zurlo, 2020; 

Zurlo,  Vallone  & Smith,  2018).  Indeed,  considering  the  burden  of  working  with  critically  ill, 

unstable, and precarious patients “on the edge between life and death”, the recourse by nurses to 

Self-Blame (i.e., dealing with stress by feeling disproportionate sense of responsibility and guilt) or, 

conversely, to Wishful Thinking strategies (i.e., relying on hope/detaching from reality) represented 

two opposite ways that could, however, equally impair nurses’ wellbeing and the quality of care 

provided in both ICU and NICU.

Otherwise, considering specificities by working units—for nurses working in ICU—data underlined 

the psychological costs of the detrimental interplay between perceived Death-and-Dying-Stressor 

and  Conflict  with  Supervisors,  so  that  perceived  stress  linked  to  dealing  with  end-of-life 

experiences  may  impair—and  be  exacerbated  by—the  perceived  relationship  with 

supervisors/managers (the latter experienced as a further source of stress rather than a source of 

support). This dynamic can also be reflected by discussing data showing that the recourse by ICU 

nurses to seeking-support coping strategies may be ineffective and even counterproductive. From 

this perspective, findings suggest carefully monitoring the coping profile of ICU nurses, since our 

data  emphasized  that  nurses’ attempts  to  manage stress  and conflicts  by relying  on Self-blame 

(Vallone,  Cattaneo  Della  Volta  &  Zurlo,  2024;  Barr,  2024)  or,  on  the  opposite  pole,  on 

Escape/Avoidance—to  detach  from  extremely  burdening  work-related  experiences  (Todaro-

Franceschi,  2013;  De  Villers  &  DeVon,  2013;  Zhang  et  al.,  2024)—can  only  heighten  their 

psychological suffering, potentially increasing the sense of isolation, frustration, and discomfort due 

to the perceived lack of support from supervisors.

Differently,  considering  nurses  working  in  NICU,  data  underlined  the  psychological  costs  of 

perceived stress related to Conflicts with Peers, along with the detrimental interplay between Death-

and-Dying-Stressor and perceived Conflicts with Physicians and Uncertainty concerning Treatment, 

respectively.  However,  whether  data  clearly  indicated  the  need  to  foster  communication  and 

collaboration among NICU staff members, the negative role of perceived uncertainty could either 
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reflect  the  higher  perceived  fragility  of  the  “suspended”  newborn  (when  compared  to  adult  ill 

patients  hanging  between  life  and  death).  Yet  this  finding  may  also  be  due  to  our  sample 

composition (i.e.,  comprising overall less experienced nurses than those working in ICU; Chen, 

Ogata & Sasaki, 2025; Turner, Chur-Hansen & Winefield, 2014; Yang & Mcilfatrick, 2001). 

Nonetheless, for NICU nurses, data also supported the protective role of work-resources (Mark & 

Smith,  2012; Vallone,  Smith & Zurlo,  2020; Zurlo,  Vallone & Smith,  2018; Vallone,  Cattaneo 

Della Volta & Zurlo, 2024; Vallon & Zurlo, 2024; Zurlo, Vallone & Smith, 2020; Teutsch, Frick & 

Kubitza,  2025),  specifically  highlighting  that  perceived  Job-Control  and  Social-Support  could 

overwhelm the detrimental  effects  of perceived interpersonal  conflicts  with physicians.  In other 

words, findings suggested the possibility of fostering nurse–physician relationships, by enhancing 

nurses’  skill-discretion/autonomy,  without  neglecting  the  different—yet  not  foremost—role  of 

physicians, and sustaining reciprocity, respect, and mutual support.

In summary, the application of the DRIVE-Nurses-Model to explore and compare the experience of 

nurses working in ICU and NICU provided preliminary evidence to advance the understanding of 

the  mechanisms  underlying  the  relationship  between  Death-and-Dying-Stressor—unavoidable 

source  of  stress  repeatedly  featuring  nursing  daily  life—and  nurses’  psychological  health, 

suggesting tailored risk profiles and key protective factors to account for to provide nurses with the 

necessary  resources  for  adjusting  to  their  intrinsically  challenging  work-related  duties  and 

experiences.

Findings should be interpreted with caution due to some limitations. Firstly, the study was carried 

out  with a  cross-sectional  design.  Therefore,  despite  this  design being considered  efficient  and 

appropriate  for  exploring  our  research  questions  (Spector,  2019),  no  inferences  concerning  the 

temporal  associations  between  predictors  and  outcomes  was  made,  and  causality  cannot  be 

established.  Therefore,  future  research  could  be  designed  with  a  longitudinal  design  to  further 

explore the relationships featuring the complex dynamics that emerged (main/mediating/moderating 

effects). Secondly, since the use of self-report measures, the risk of social desirability bias could be 

high  and  common  method  variance  cannot  be  ruled  out.  Nevertheless,  although  research  has 

demonstrated that this limitation could not influence the validity of our findings (Fuller et al., 2016), 

future research could also be designed to include a wider range of sources of data.

Moreover,  although  the  population  being  studied  is  inherently  small  and  narrow  (Indrayan  & 

Mishra, 2021) since it is a defined and limited work group (nurses working in Intensive Care Units,  

rather than the nursing workforce), the sample consists of a convenience sample of nurses working 

exclusively in Intensive Care Units from five Hospitals of the Public Health Service in a restricted  
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geographical area (Southern Italy)—and participating voluntarily—thus limiting the generalizability 

of  research  results.  Further  studies  on  larger/nationally  representative  samples—or  comparative 

studies including ICUs from other countries—are needed to generalize these results. Nonetheless, 

the  small  sample  size  does  not  weaken  the  clear  advantages  of  adopting  a  transactional 

multidimensional and statistically valid model, such as the DRIVE-Nurses-Model, to be used by 

researchers and healthcare managers to assess and monitor the psychological health conditions of 

nursing staff to define tailored evidence-based interventions accordingly. In this direction, due to 

the flexibility of the DRIVE-Nurses-Model-framework, future research could also include/test the 

role  of  further  potential  resources  (e.g.,  personality  characteristics;  job  satisfaction)  able  to 

counteract  the  psychological  costs  of  Death-and-Dying-Stressor  and  foster  nurses’  wellbeing. 

Furthermore, considering that this is a delicate situation “on the borderline between life and death”, 

our  data  did  not  show—from  the  nursing  staff’s  perspective  alone—that  ‘the  management  of 

patients and their families’ represents a source of stress impacting nurses’ psychological health. 

Further  research  could  be  extended  to  all  the  medical  staff  (including  physicians)  and  family 

members,  to  identify potential  similarities  and differences  in  the management  of death and the 

dying.

The application of the DRIVE-Nurses-Model (Mark & Smith, 2012; Vallone, Smith & Zurlo, 2020; 

Zurlo,  Vallone & Smith,  2018; Vallone,  Cattaneo Della  Volta & Zurlo,  2024; Vallon & Zurlo, 

2024;  Zurlo,  Vallone  & Smith,  2020) allowed for  advancing knowledge on the experiences  of 

nurses working in Intensive Care Units (ICU and NICU), who are routinely exposed to the burden 

of dealing with critically ill/unstable/dying patients. The study provides preliminary evidence on 

specific risks and resources to be accounted for when defining customized evidence-based training 

and programs to target and intervene on those aspects of nursing working life that are amenable to 

change/can  be  improved  (rather  than  on  unmodifiable  aspects,  i.e.,  dealing  with  death/dying 

patients),  such  as  interpersonal  relationships  within  the  wards,  technical  preparedness,  work-

resources, along with providing coping strategies to deal with work-related stress.

Specifically, for nurses working in ICU, the findings highlighted the need to primarily consider and 

address the psychological risk linked to perceived lack of support from supervisors (i.e., perceived 

isolation),  the recourse  to  excessive  guilt/blaming and/or  the defensive  detachment  from work-

related experiences. Accordingly,  interventions fostering adjustment processes and psychological 

health among nurses working in ICU should be implemented by mainly targeting the relationship 

with supervisors and fostering—at the same time—adaptive ways of managing conflicts within the 

wards and stress related to the burden of nursing work.
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For  nurses  working  in  NICU,  instead,  findings  highlighted  the  need  to  primarily  consider  the 

psychological  risk  linked  to  perceived  lack  of  competence/training  and  the  lack  of  perceived 

support from direct co-workers, thus providing specific training and opportunities for professional 

development,  autonomy,  and  growth,  yet  also  fostering  a  reciprocal/mutual  supportive  work 

environment that recognizes the voices of all the professionals in the management of critically ill 

new-borns.

Overall, healthcare policymakers and hospital managers should consider these findings, thus openly 

recognizing the “invisible” burden of routinely working with death and the dying, which challenges 

nurses’ lives daily. This can be achieved by providing adequate evidence-based interventions that 

prevent  the denial  of such burden and the escalation of psychological  suffering while fostering 

individual,  relational,  and  organizational  resources  within  the  healthcare  contexts.  This  can  be 

facilitated  through psycho-educational  training (Sawyer,  Tao, & Bailey,  2023),  psychodynamic-

oriented interventions (Manalu, 2024), and integrated approaches, such as the “Psycho-Educational 

Defusing Intervention” (Tommasi et al., 2024)—the latter of which has been proven to be effective 

for preventing trauma and sustaining recovery and wellbeing among healthcare workers belonging 

to  Emergency and Critical  Care  Units— since they promote  nurses’  awareness  and knowledge 

along with their psychosocial competencies by building/strengthening relational resources, fostering 

peer-supporting (e.g., defusing), and boosting the recourse to adequate coping strategies for dealing 

with such highly emotionally demanding work environments as the healthcare context.  
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Chapter X

Final summary, implications, limitations, and further research

X.1 Introduction

The last Chapter will provide a presentation of the thesis proposed, starting from the final summary 

of our findings. The present chapter will also attempt to discuss the results focusing on the possible 

theoretical and practical implications. The limitations of the study and the future steps designed will 

be provided.

X.2 Final Summary

The present section aims at describing the development of this thesis, illustrating our findings and 

the contribution of the research based on the objectives set out regarding each chapter.

This  summary will  give a  clearer  portrait  of the design of the study,  exploring our hypotheses 

within each chapter and addressing how the achievement of those has influenced the development 

of the thesis and its potential implications for Family-Centered Care practices. 

The first  chapter illustrated an overview of the whole thesis briefly providing the ratio of each 

chapter, the theoretical background, and the objectives. The second and the third chapter reviewed 

the theoretical background from which the thesis project had been developed and the hypothesis of 

the other chapters were tested. Specifically, the first chapter highlighted the characteristics of the 

Transactional Model of Stress and Coping (Lazarus & Folkman, 1984) and its field of applications. 

In particular, the chapter described the dynamic view of the stress as a process that is situation-

specific  and the  result  of  the  transaction  among  the  individual  and the  stressors.  Then,  it  was 

described the role of the coping strategies as a specific individual resource that is activated after the 

evaluation of the stressor’s threat.  The Transactional Model of Stress and Coping is an eclectic 

theoretical framework able to capture the maximum numbers of factors that potentially intervene in 

each situation. That characteristic also permits to move form a theoretical basis to a particle one 

leading to implement tailored interventions for both individuals and contexts. 

The second chapter  also overviewed the most  used models  for parental  stress,  addressing their 

current strengths and limitations. In the parental stress field, the Parent-Child Relationship Model 
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(Abidin, 1992) emerged as the most dominant. Importantly, the  Parent-Child Relationship Model 

has been derived from the Transactional Model of Stress and Coping and demonstrated to be a valid 

framework  to  study  parental  stress  in  the  context  of  both  typically  and  atypically  developing 

children  (Fang et  al.,  2024).  In  line  with those  findings,  the  chapter  then  explored  the  studies 

regarding parental stress related to a sick or with a disability child. Moving from the theoretical 

background gained from the Abidin’ model (1992), the chapter reviewed the interaction among the 

parental characteristics, the child features, and the parent-child relationship to determine parental 

stress outcomes. 

After this general overview on parental stress with a sick child, the chapter focused the attention on 

the specific challenged faced by parents within the Pediatric Intensive Care Unit (PICU) setting. 

The traumatization of both parents and children into this context was underlined (Yagiela et al., 

2019). Moreover, the importance of the potential secondary traumatization from parents to children 

due to the PICU experience (Long et al.,  2024) emerged as an important factor to consider for 

developing early and prolonged interventions to support parents, children,  and their relationship 

adjustment  during  the  hospitalization  and after  discharge  (Riley et  al.,  2021).  Focusing on the 

parent-child  relationship,  the  chapter  aimed  to  illustrate  the  characteristics  of  this  relationship 

within the Neonatal Intensive Care Unit (NICU). In this case, the relationship among mother and 

the infant is only into the maternal thoughts (Stern, 1985) and the sudden birth of an infant before 

the due date (i.e., preterm) that is at risk of surviving can be a traumatic event for both mothers and 

fathers (Salomè et al., 2022). The chapter showed the epidemiology, comorbidities, and long-term 

development of preterm infants and the other NICU infants. 

Then, the emotional constellation of parents following NICU admission has been reviewed. In this 

context, the Preterm Parental Distress Model (Holditch-Davis et al., 2000) that is a transactional 

model  of  stress,  is  the  most  used  to  investigate  parental  stress  within  the  NICU context.  This 

confirmed our use of the Transactional Model of Stress and Coping as theoretical basis to study 

parental stress in the NICU. Moreover, the elevated number of studies conducted using the Preterm 

Parental Distress Model (Holditch-Davis et al., 2000) is important for this thesis project. Indeed, on 

one hand the thesis project has been able to move from a solid theoretical framework inspired by 

the Transactional Model of Stress and Coping. On the other hand, the project had the opportunity to 

investigate  new aspects  related  to  the  experience  of  parents  of  NICU infants  (e.g.,  the  dyadic 

dimension to face stressors, the financial burden, the somatic dimension). This has been possible 

thanks  to  the  interaction  of  Transactional  Model  of  Stress  and  Coping  and  other  theoretical 
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frameworks (e.g., the Biopsychosocial model, the Systemic Transactional Model) able to expand 

the knowledge from different perspectives. 

The final part of the second chapter is dedicated to stress in the nursing profession: Nurses are 

fundamental actors within the NICU setting. However, they are also at risk of psychopathological 

diseases due to the physical and emotional burden of their caring profession (Achour et al., 2019). 

Therefore, the chapter overviewed the most used models of occupational stress in nursing and, in 

line  with  the  above-mentioned  theoretical  background  for  parents,  focused  its  attention  to  the 

Demands-Resources  and  Individual  Effects  applied  to  Nurses  Model (DRIVE-Nurses  Model; 

Vallone et al., 2020). The DRIVE-Nurses Model include the dimensions derived from both the Job 

Demand-Control-Support (JDCS; Karasek, 1979) and the Effort-Reward Imbalance model (ERI; 

Siegrist, 1996) to determine psychological health of nurses. The final focus of the chapter was on 

the  stressor  related  to  death  and dying  patients  in  affecting  the  psychological  health  in  nurses 

working in the emergency and critical care wards. 

The Chapter III reviewed the difference among “to treat the disease” (i.e., medial model), “to cure  

the patient” (i.e., Patient-Centered Care Model) and “to care for the person” (i.e., Humanization of 

Care). Those models were then translated into the NICU context and specific applications were 

reviewed. Specifically, the chapter started with describing the development from a medical model 

exclusively  focused  on  the  disease  to  a  person-centered  model  focused  on  the  person  who 

experience the disease (Borbasi et al., 2012). In this perspective, the steps towards the humanization 

of  care  and  its  relative  clinical  implications  were  described.  The  focus  on  the  individual 

characteristics of the person experiencing the disease (Patient-Centered Care), was then linked to 

the disease inserted into the specific moment of the individual history (i.e., Person-Focused Care; 

Starfield, 2011). In this context the Humanization of Care was a modification of the way to take 

care for patients that included relational (empathy of the clinicians and participation of the patient to 

the  decision-making  process),  structural  (building  healthcare  settings  specifically  to  welcome 

individuals and not only treat diseases) and organizational (healthcare leaderships able to assure an 

environment of care sensitive to the individual needs). Subsequently,  the chapter focused on the 

specific characteristic of the pediatric hospitalization, underlying its potential consequences on both 

parents and children. Parents mental health can be affected by pediatric hospitalization as this event 

lead to delegate some tasks related to take care of the child to the healthcare staff with changes of 

the  parental  role.  Further,  pediatric  hospitalization  can  disrupt  child  psycho-emotional  growth 

leading to regressions or arrest of the development (DeMaso & Snell, 2013; Perrin & Shipman, 

2009).  To  avoid  this  disruption,  family-based  care  has  been  introduced.  They  consist  in  the 
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integration  of  parental  care  improve  pediatric  patient’s  health  outcome  (Hickson  et  al.,  2006; 

Renfrew et al., 2009) and parental satisfaction of the healthcare system with positive effects on both 

child and parental well-being (Çamur & Sarıkaya Karabudak, 2021). Family-based care were then 

reviewed in the NICU context.  Following the conceptualization of Frank & O’Brien (2019) the 

Parent-support  interventions  (first  level,  targeting  parents),  the  Parent-delivered  interventions 

(second level, targeting parent-infant interaction), models of parent-partnered neonatal care (third 

level, it is the theoretical framework describe the actors, sources, and organization to adopt in order 

to implement the specific model of care). The evolution from the first applications of the Kangaroo 

Mother  Care  to  deprived  contexts  to  the  principles  of  Family-Centered  Care  (FCC) up  to  the 

complete integration of parents in infant care with the Family-Integrated Care Model (Moreno-Sanz 

et al., 2024) were described. Finally, barriers along with available tool to implement FCC practices 

were reviewed from the perspective of NICU nurses and other healthcare staff members.  

The Chapter IV aimed to test the role of individual and dyadic coping strategies and their role in the 

relationship  among  NICU-related  stress  and  Psychophysical  health  conditions  (i.e.,  Anxiety, 

Depression  and Somatization)  within  the  Transactional  Model  of  Stress  and coping  theoretical 

framework. Further, a gender differences perspective was adopted in deepening the rate of coping 

strategies,  NICU-related  stress,  and  psychophysical  health  conditions  in  mothers  than  fathers. 

Firstly,  literature  concerning  the  impact  of  NICU-related  stressors  (Sights  and  Sounds,  Infant 

Behaviour  and Appearance  and Parental  Role  Alterations)  on  parents  was reviewed.  Secondly, 

individual coping strategies construct was introduced and gender differences in their use among 

parents of NICU babies was examined. Then, alongside the FCC that promote both mothers and 

fathers’ involvement in caring for their infant, the chapter newly proposed the exploration of dyadic 

coping (i.e., the strategies with which couples face stressors together (Bodenmann, 1995; Lyons et 

al., 1998). Therefore, the chapter proposed a connection among the Transactional Model of Stress 

and Coping (Lazarus & Folkman, 1984) usually focused on the individual coping strategies and the 

Systemic  Transactional  model  that  is  a comprehensive approach examining the process of each 

partner reaction to a stressor as an attempt to establish a new homeostatic equilibrium within the 

couple  system  after  a  stressful  perturbance  (Bodenmann,  1995).  In  this  context,  the  chapter 

proposed to test the gender differences and the comparison with the clinical cut-off values and the 

mean  validation  values  of  mothers  and  fathers  in  NICU-related  stress,  psychophysical  health 

conditions, and the individual and dyadic coping strategies. Moreover, this chapter also tested the 

role of individual and dyadic coping strategies to buffer/exacerbate the relationship among NICU-

related  stress  and  each  psychophysical  health  outcome  (i.e.,  Anxiety,  Depression,  and 

Somatization). 
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Table 28. Summary of the Hypothesis and Results of the Chapter IV.

HYPOTHESIS Mothers  will 
experience  higher 
levels  of  NICU-
related  Stress  than 
fathers.  Parents  of 
NICU  infants  will 
experience  higher 
psychological 
distress than parents 
of healthy infants

Mothers  will  experience 
higher levels of Anxiety, 
Depression  and 
Somatization  as 
compared to fathers.

Mothers  will  use 
more  individual 
coping  strategies 
than fathers

NICU-related 
Stress  will 
increase  Anxiety, 
Depression  and 
Somatization 
scores in parents. 

RESULTS Regarding  NICU-
related  stress  and 
psychophysical 
health  conditions, 
mothers  scored 
higher  in  Parental 
Role  Alterations 
than  fathers. 
Mothers  reported 
both  higher  mean 
scores  and  clinical 
significance  in 
Parental  Role 
Alterations  as 
compared  to 
fathers.  Parents  of 
NICU  infants 
experienced  higher 
levels  of 
psychological 
distress than parents 
of  healthy  infants 
early after birth. 

Mothers  scored  higher 
than  fathers  in  Anxiety, 
Depression  and 
Somatization. 

Mothers  reported 
to  use  more 
individual  coping 
strategies  related 
to  Turning  to 
religion  than 
fathers

NICU-related 
stress  increased 
Anxiety, 
Depression  and 
Somatization  in 
parents. 

145



Table 29. Summary of the Research Questions and Results of the Chapter IV

RESEARCH 
QUESTION
S

Do self-and-other 
perception  of 
dyadic  coping 
strategies  are 
different  in 
mothers  than 
fathers  (i.e., 
interindividual 
level)  and within 
both mothers and 
fathers  (i.e., 
intraindividual 
level)? 

Will 
sociodemographic
,  individual,  and 
dyadic  coping 
strategies  play  a 
direct  role  on 
Anxiety, 
Depression,  and 
Somatization 
scores in parents?

Will  individual  and 
dyadic  coping 
strategies  moderate 
the  relationship 
among  NICU-
related  stress  and 
Anxiety,  Depression 
and Somatization in 
parents.

Do  and  in  which 
percentage  mothers  and 
fathers will score above the 
clinical  cut-off/validation 
mean  values  for  Anxiety, 
Depression  and 
Somatization,  NICU 
related  Stress  and 
individual  coping 
strategies?

RESULTS Mothers  reported 
higher  self-
perceived  stress 
communication 
scores  than 
fathers.
Self-perception 
of  stress 
communication 
was  higher  than 
the  other 
perception  of 
stress 
communication 
in  mothers. 
Whereas  fathers 
reported  higher 
other  perception 
stress 
communication 
as  compared  to 
self-perception 
stress 
communication 
strategies

The  final 
predictive  model 
for  Depression, 
Anxiety  and 
Somatization 
included  being 
mother,  perceived 
total NICU Stress, 
and  recurring  to 
Avoiding  coping 
strategy,  as  risk 
factors,  and 
recurring  to 
Positive  Attitude, 
as  protective 
factor. 

The  relationship 
among  NICU-
related  Stress  and 
Depression  was 
moderated  by  the 
other  perception  of 
Stress 
communication, 
Problem-focused 
support,  Emotion-
focused support  and 
Delegate. 
Delegate-other 
perception  and 
Efficacy  of  the 
dyadic  coping 
functioning buffered 
the  effect  of  NICU 
Stress  on  Anxiety. 
Efficacy  perception 
of the dyadic coping 
functioning 
moderated  the 
relationship  among 
NICU  Stress  and 
Somatization 

Mothers  scored  higher  in 
Parental  Role  Alterations 
than fathers. Both maternal 
and  paternal  scores  were 
above the clinical cut-off in 
this  subscale.  Mothers 
scored  above  the  clinical 
cut-off ranging from 26.3% 
of  Somatization  to  33.3% 
of  Anxiety,  while  fathers 
scored  above  the  clinical 
cut-off  score  ranging from 
17.4%  of  Somatization  to 
26.1%  of  Anxiety.  More 
than  the  half  of  both 
mothers  and  fathers  use 
strategies based on seeking 
social  support  (mothers= 
72.4%,  fathers=  52.2%), 
positive  attitude 
(mothers=62.1%
fathers=58.7%),  and 
turning  to  religion 
(mothers=79.3%
fathers=69.6%)  than  the 
validation  population.  On 
the  contrary,  less  than  the 
half  of  our  sample  used 
strategies based on problem 
solving  (mothers=48.3%, 
fathers=43.5%),  and 
avoiding  (mothers=41.4%, 
fathers=39.1%).
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Our findings confirmed the predominant role of Parental  Role alterations as the main source of 

NICU-related  stress  in  both  mothers  and fathers  (Salomè et  al.,  2022).  Importantly,  this  result 

underlines the importance to actively work on interventions promoting parental role during NICU 

hospitalization.  Parents  are  early  separated  from their  infant  and  the  NICU setting  potentially 

obstacle the parent-infant relationship instauration (Flacking et al.,  2021). FCC practices should 

promote active participation of both mothers and fathers since the first days after birth. Importantly,  

healthcare  staff  need  to  take  into  account  differences  in  mothers  and  fathers  situations  at  the 

moment of NICU admission. Indeed, father is the first one to see the infant after birth and is the 

mediator  among the NICU staff,  mother  and the whole family.  Therefore,  focusing on paternal 

needs during hospitalization can lead to improve whole family experience and partially facilitate 

parental role adaptation in mothers. 

Mothers also experienced significantly higher symptoms of Anxiety, Depression and Somatization 

than fathers. Literature confirmed that finding underlying the importance to 

The  results  also  showed a  considerable  number  of  both  mothers  and fathers  scored  above the 

clinical cut-off for Anxiety, Depression and Somatization. This is to consider in order to activate 

psychological  support  interventions  sensitive  to  maternal  needs  and  aimed  to  reduce  those 

symptoms. Specifically, mothers could experience feelings of inadequateness related on one hand to 

the shame for not having been able to keep their infant in the womb. On the other hand, and the 

fragile aspect of their infant, the separation following birth and the NICU setting may disrupt the 

mother-infant  relationship  and amplify feelings  of not being a good mother.  Importantly  NICU 

healthcare staff, should take into account for cultural gender norms that usually, and in specifically 

in the Italian context, underscore that mothers are always and immediately able to take care of their 

infant since the first moment after birth and better than anyone else (Cislaghi et al., 2021). With 

regards to the individual coping strategies our results found slight differences among mothers and 

fathers.  The findings of this study highlighted that mothers and fathers use considerably higher 

proportion  of  individual  coping strategies  than  the  general  population.  Specifically,  Turning to 

Religion was the most used coping strategy in both mothers and fathers. Whereas, while maternal 

coping was more focused on seeking social  support, fathers adopted more frequently a Positive 

attitude-based strategy. On the contrary, problem-solving was less used, probably because actively 

modification  of  the  stressful  situation  is  rarely  possible  during  NICU hospitalization.  Notably, 

Avoidance was the less used strategy to cope with NICU stressful situation. Our results describe 

how coping strategies use may be also mediated by the stressful situation that individuals are facing. 

Considering both the frequencies found in both mothers and fathers when compared to the mean 
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values of the validation population and regression analysis results, tailored interventions improving 

meaning making strategies (i.e., positive reframing) could be more useful to face psychophysical 

health exacerbation due to the impossibility to change the stressful situation at the individual level. 

The findings of the Chapter IV also underlined the importance to consider the NICU hospitalization 

as a “we experience” (Bodenmann, 1995), The Family-Integrated Care Model promotes the active 

involvement of both mothers and fathers in the care and decision-making process for their infants 

(Moreno-Sanz et al., 2025). To this aim, the dyadic coping strategies are determinant to find out the 

strategies to help the couple to cope with the NICU experience and engage in all the aspects of 

infant’s  care.  Finally,  the  Chapter  IV  showed  that  while  parents  cannot  actively  modify  the 

situation, they can do a lot to support their own partner. Emotion sharing, helping him/her to solve 

problems that  can be beside  the NICU hospitalization,  and assuming some of  his/her  tasks  on 

her/his own are factors that can promote the psychophysical health of both mothers and fathers. 

Overall, given the unique nature of the NICU hospitalization, the partner can be among the very few 

persons  that  can  understand  this  lived  experience.  Therefore,  psychological  counselling  should 

work on two subsequent  levels.  On one hand, a sense of common lived experience  among the 

partners of the couple should be promoted (“we experience”). The understanding that the partner is 

living almost the same feelings of inadequateness can buffer the feeling of loneliness. On the other 

hand, psychological interventions should aim to encourage the view of the couple as a team that 

work together to balance the life in and the life out of the NICU. Overall, the Chapter IV underlined 

both  commons  and differences  among  mothers  and fathers  to  implement  tailored  interventions 

within the Family-Integrated Care practices. 

The  Chapter  V focused  on the  cultural  dimension  of  parenting  a  very  preterm infant  and  the 

interplay  among  NICU-related  stressors  and  sources  of  unformal  social  support  (i.e..,  family, 

friends, and significant others). The chapter firstly reviewed prevalence and characteristics of a very 

preterm birth in Italy and Portugal along with the elevated stress levels in parenting this category of 

infants. Then, the role of social support including both emotional and instrumental aids provided by 

their  own personal  system of relationships  (i.e.,  family,  friends and significant  other;  Finfgeld-

Connett, 2005; Rossman, Greene & Meier, 2015) was examined in parents of NICU infants. The 

recent importance given by the Family-Centered Care model to the examination and the potential 

involvement of the unformal relational systems to support parents during NICU hospitalization was 

underlined.  The  role  of  Person-Centered  approach  to  study  the  classes  of  risks  and  resources 

considering the three NICU stressors and the three sources of Social Support was employed.    
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Table 30. Summary of Research Questions and Results of Chapter V.

RESEARCH 
QUESTIONS

How  many  classes  are  identifiable 
from  the  combination  of  NICU 
stressors and sources of social support? 
How are the classes characterized?

Are  the  emerged 
classes valid both for 
the  Italian  and  the 
Portuguese parents?

Do  sociodemographic 
variables  influence  the 
membership to the classes? 

RESULTS Three  classes  have  been  identified. 
Class  1  named  Beneficial  Supported 
System  (with  low  NICU  stressor 
scores and high rates of Social Support 
sources),  Class  2  as  Stressed  and 
Supported System (with medium/high 
scores  for  NICU  stressors  and  high 
Social Support sources) and Class 3 as 
Parental Role Alterations with Family-
Supported System (medium/low scores 
to  Sights  and  Sounds  and  Infant 
Behaviour  and Appearance subscales, 
medium/high  scores  to  Parental  Role 
Alterations subscale with medium/high 
scores to Significant Other and Family 
subscales  and  medium/low  scores  to 
Friends subscale).

The  three  classes 
were valid across the 
two  samples  of 
parents. 

Sociodemographic  variables 
influence  class  membership. 
Specifically,  Being  Italian 
and  mother  was  associated 
with  Class  2  and  Class  3 
membership.  Young  age 
increased  the  likelihood  of 
Class 2 membership. 
An interaction  effect  among 
Country and Age was found. 
Specifically,  with  increasing 
of the age, Italian parents had 
higher  likelihood  to  be  part 
of the Class 2. Advanced age 
and  having  other  children 
increased  the  likelihood  of 
Class 3 membership.  

The results provided three distinct classes. Class 1, named the Beneficial and Supported System, 

that  identified  those parents  who are protected  by their  social  support  system.  Class  2,  named 

Stressed and Supported System, underlines the ambivalence of unformal social support for whom 

being close to parents does not mean being supportive (Kainiemi et al., 2025). On the contrary, 

support and aids provided to parents may not be adequate to face the experience they are living. 

Class 3, named Parental Role Alterations with Family-Supported System, defined a very specific 

pattern  in  which  stressor  related  to  parenting  within  the  NICU  setting  is  lived  as  a  unique 

experience that other people cannot understand. 

Importantly, those classes can serve to screen for parents who are at enhanced risk to experience 

elevated stress. According to FCC model, NICU healthcare staff should provide adequate support to 

the extended support system of parents making it able to help parents in the best way possible. 

Further, the three merged classes were valid in both the Italian and Portuguese context. This could 

be  a  first  step to  provide standardized  screening practices  across  Countries  ().  While  the  three 

classes can serve as theoretical basis for caring for parents, according to the study findings, NICU 

staff  members  should  consider  sociodemographic  factors  that  could  exacerbate  the  dynamic 

relationship among NICU stressors and sources of social support. Specifically, considering cultural 

factors, age-related differences, and family characteristics (e.g.,  having other children). This can 
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lead to create tailored support for parents and their families and friends to improve their NICU 

experience. 

The Chapter VI aimed to investigate a broad array of costs and perceived financial burden (FB) 

faced by families of NICU graduates both during hospitalization and after discharge. A survey was 

developed  based  on  the  scientific  literature  concerning  both  objective  and  subjective  financial 

burden,  and on the financial  burden experienced by families  of NICU infants.  Specifically,  the 

survey aimed to investigate direct medical costs (e.g., medical check-ups), non-direct medical costs 

(e.g., transportation costs towards the medical appointments and for visiting the NICU) and indirect 

costs  (e.g.,  being  fired  during  the  hospitalization  or  after  the  discharge)  concerning  both  the 

hospitalization  period and the first  year  after  the discharge.  Since  this  was the first  attempt  to 

measure financial burden in Italian parents of NICU graduated infants, we tried to capture the broad 

array of objective and subjective factors related to the NICU hospitalization and after discharge 

period that could determine the experience of financial  distress in parents.  The study aimed to 

explore both objective costs (i.e., direct medical costs, non-direct medical costs, and indirect costs), 

economic aids (i.e. financial aids from the government), subjective perceptions (i.e., related to the 

perceived  financial  burden  of  the  NICU hospitalization  experience  and  after  discharge  period; 

perception  of  government  financial  help)  and  resources  (e.g.,  presence  of  grandparents  or 

babysitters) and their relative functions (e.g., helping with transportation, caring for other children) 

and other government economic aids.  

Table 31. Summary of Research Questions and Results of Chapter VI.

Research 
Question

How  much 
parents  spent 
during  NICU 
hospitalization
?   

Which  factors 
correlate  with  the 
perceived FB?

Who  is  the 
main  source 
of  help  for 
parents?

Do 
neurodevelopmental 
status  of  the  is 
related  with  the 
perceived FB?

What 
element  is 
associated 
with  the 
perceived 
FB?

Results The  median 
cost  of  visiting 
infant  during 
NICU 
admission  was 
615 euros. 

FB correlated with 
cost  for  drugs, 
dietary supplement, 
behavioural 
disorders, language 
delay  and 
comorbidities. 
Transportation 
costs  due  to 
medical  visits  and 
therapy  sessions 
correlated  with 
higher FB.

Grandparents 
of  the  infant 
were the most 
frequent 
source  of 
help.

Families  having 
infants  with  adverse 
outcome experienced 
more hospitalizations 
after NICU discharge 
and  higher  FB  than 
families  with 
typically  developing 
infant.

Lack  of 
government 
financial 
help  was 
associated 
with  higher 
perceived 
FB.
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Becoming parents is a joyful event usually. However, there are several outgoings to care for a baby, 

especially in the first years. Given that, this study underlined the financial burden as experienced by 

parents of NICU infants. Findings indicated that parents of NICU infants have to face additional 

expenses both during hospitalization ad after discharge. Moreover, differences within this group of 

parents have been found. In particular parents of extremely preterm infants experience higher costs 

both during hospitalization and up to one year after discharge. On one hand elevated length of stay 

can determine prolonged financial costs for transportation towards the NICU and daily meals. This 

situation  could  be  exacerbated  when  parents  live  far  from  the  NICU  (Amorim  et  al.,  2019). 

Providing accommodations for parents that let parents rest close to the NICU ward may improve 

their general well-being and permit them to be actively involved in caring for their infant. On the 

other hand, differences in financial expenses linked to prematurity category were still present up to 

one  year  after  discharge.  Notably,  extremely  preterm infants  are  at  the  highest  risk for  severe 

neurodevelopmental  impairments  (Gallini  et  al.,  2021).  This  includes  outcomes  like  autism 

spectrum disorder, cerebral palsy, and language delay (Veirmisch et al. 2021). In this case, early 

rehabilitation  interventions  are  essential  to  improve the  long-term neurodevelopmental  outcome 

(Gallini et al., 2021). Indeed, elevated delay in rehabilitation therapies provision may lead parents to 

pay for them privately facing additional  elevated costs jut like in the case of some part  of the 

considered sample.  

According to these findings, social disparities and health inequalities are increased not only among 

parents of NICU infants as compared to parents of healthy full-term infants, but even within the 

group of parents of NICU infants. Policy makers and healthcare managements should screen for and 

address  parental  financial  burden  to  reduce  inequalities  and  promote  wellbeing.  Importantly, 

financial  aids need to  be targeted and differentiated  according to the needs experienced during 

NICU hospitalization (e.g.,  accommodations  and transportation costs) than after discharge (e.g., 

rehabilitation therapies, costs for drugs and milk).  Further, parents of extremely preterm infants 

need to receive additional financial aids both during hospitalization and after discharge, due to the 

elevated medical complexity of their infant. 

Chapter VII focused on the somatic distress experience starting from the Preterm Parental Distress 

Model  (Holditch-Davis  &  Miles,  2000)  considering  Sights  and  Sounds,  Infant  Behaviour  and 

appearance and Parental Role Alterations as the most prominent stressors in NICU (Miles & Carter, 

1983; Holditch-Davis & Miles, 2000). 

The chapter  particularly targeted the examination of the interplay among psychological  distress 

(i.e.., anxiety) and irritable bowel syndrome (IBS). IBS is one of the most common disorders of gut-
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brain  interaction  (DGBI)  ranging from  5-to-10% within  the  general  population  (Sperber  et  al., 

2017).  IBS  is  1.5  times  more  common  in  women  as  compared  to  men (American  College  of 

Gastroenterology Task Force on Irritable Bowel Syndrome et al., 2009). Notably, recent guidelines 

emphasized the understanding of IBS etiology and treatment within a biopsychosocial perspective 

(van der Veek et al., 2010; Barbara et al., 2023). This perspective underline the interplay among 

biological  ,  psychological  and  social  factors  in  determining  heallth  outcomes  (Borrell-Carrió, 

Suchman  &  Epstein,  2004).  Importantly  the  biopsychosocial  perspective  can  lead  to  adopt 

individualized  treatments  that  are  more  effective  in  caring  for  parents.  This  is  particularly 

recommended by the Family-Centered Care principles (Goolding et al., 2011). Based on the above-

mentioned literature  the chapter  illustrated the following hypothesis  and obtained the following 

results:

Table 32. Summary of the Hypothesis and Results of Chapter VII.

HYPOTHESIS Mothers  will  experience 
higher  levels  of  IBS 
symptoms than fathers

NICU  Stressors  and 
Anxiety will  exacerbate 
IBS  symptoms  in 
parents of NICU infants.

Anxiety  will  mediate  the 
effect  among  NICU 
stressors  and  IBS 
symptoms

RESULTS Mothers  scored  above  the 
clinical  cut-off  for  IBS 
more  frequently  than 
fathers.  Symptoms  were 
significantly  higher  in 
mothers  as  compared  to 
fathers.

Both  NICU  stressors 
and  Anxiety  increased 
IBS symptoms.

Anxiety  fully  mediated 
the  effect  of  Sights  and 
Sounds,  Infant Behaviour 
and  appearance,  and 
Parental  Role  Alterations 
on IBS symptoms.

Parents of NICU infants usually experience elevated psychological distress. However, stress is a 

reaction that include cognitive, emotional, and bodily symptoms (Chu et al., 2024). The chapter 

illustrated the potential implications of the findings. Firstly, given the resulted gender differences in 

IBS symptoms among mothers and fathers, the chapter used the gender roles expectations to explain 

why mothers, and women in general, may suffer more frequently of IBS as compared to fathers and 

men (Cislaghi & Heise, 2020). Specifically,  maternal feelings of exclusion from the infant care 

during  NICU  hospitalization  may  create  a  mismatch  among  cultural  expectations  of  “caring 

mother” and the actual situation (Wigert et al., 2006), activating a vicious circle of psychosomatic 

distress  (Nelkowska,  2020).  Then,  the  chapter  highlighted  the  evidence-base  interventions: 

psychoeducation on the psychological, somatic, and social consequences following admission (e.g., 

NICU  environment,  developmental  care,  and  parental  role  expectations  rather  than  actual 

possibilities),  cognitive-behavioural  therapy  (i.e.,  cognitive  reframing)  and  stress-reduction 

strategies (Hauser, Pletikosic & Tkalcic, 2014; Treyvaud et al., 2019). The chapter concluded with 
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implications  for  the  Family-Centered  Care  practices  to  enhance  the  psychological  and  somatic 

health of parents during NICU hospitalization. 

In line with the conceptualization of the previous study,  chapter  VIII used the Biopsychosocial 

model  to  investigate  IBS and IBS-related  quality  of  life  (IBS-QoL)  and  their  connection  with 

psychological  distress  (i.e.,  anxiety  and  depression)  and  psychophysical  health  (i.e.,  physical, 

mental, and social health) after NICU discharge. Specifically, the role of gender differences was 

particularly taken into account for this study as both mothers, and women in general, usually score 

higher than fathers and men in anxiety, depression, and IBS symptoms (Salomè et al., 2022; Yang 

et  al.  2021).  Furthermore,  the  general  health  changes  as  perceived  by  parents  than  the  NICU 

hospitalization  period  was  studied.  Within  this  theoretical  framework,  the  focus  on  the  child 

neurodevelopment was also included as potential additional burden for families. 

Table 33. Summary of the Research Questions and Results of Chapter VIII.

RESEARCH 
QUESTIONS

Are there any changes in 
health perception among 
mothers and fathers with 
respect  to  the  NICU 
hospitalization period?

Are  there  any  differences 
among mothers and fathers in 
IBS symptoms and QoL?

Are there any associations among 
IBS,  psychological  distress, 
psychophysical  well-being  and 
child  neurodevelopment  in 
mothers  and  fathers  of  NICU 
discharged infants?

RESULTS One-half of mothers and 
one  third  of  fathers 
experienced  an 
improvement  of  general 
health  than  NICU 
hospitalization period.

Mothers reported higher IBS 
prevalence  than  fathers  and 
lower levels of IBS-QoL.

PTSD  symptoms  and  child 
irritability  increased  maternal 
IBS symptoms.  Paternal  anxiety 
worsened  their  IBS  symptoms 
and predicted IBS diagnosis. IBS 
symptoms  affected  maternal 
general  health  and  paternal 
vitality scores.

 

Findings have several implications. On one hand, while most of mothers and fathers experienced 

general health improvements, others perceived no or little improvement. These results may account 

for the several pathways experienced by parents after NICU discharge (Holditch-Davis et al., 2015) 

and  serve  as  a  cost-effective  screening  method  to  evaluate  parents  during  neurodevelopmental 

follow-up visits. Moreover, gender differences were found in almost all the variables investigated. 

Considering patterns of health and distress sensitive to gender differences is warranting to care for 

both mothers and fathers (Darwin et al.,  2021). Moreover, after  screening procedure, healthcare 
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staff  should  evaluate  several  aspects  of  psychological  and physical  health  of  parents  and their 

relationship with the NICU graduated child. Mothers and fathers may experience IBS as a somatic 

manifestation due to different sources of distress. Specifically elevated maternal PTSD symptoms 

and paternal anxiety related to the previous NICU hospitalization could exacerbate IBS symptoms. 

Tailored interventions should be recommended and when possible, carried out within the context of 

the neurodevelopmental follow-visits to reduce the burden on families. Importantly, parental health 

can also influence child  development  (e.g.,  irritability)  and create  vicious circle  of maladaptive 

parenting and distress in both parents and children (Horwitz et al., 2015; Poehlmann et al., 2012). 

The biopsychosocial model can be a valid framework to study psychological, somatic, and social 

factors specifically relevant to maternal and paternal health and well-being after discharge. 

Finally, the chapter invites to adopt a holistic vision of care for parents that go beyond the NICU 

hospitalization  period,  considering  both  parental  psychophysical  well-being  and  parent-child 

relationship within and extended Family-Centered Care perspective.   

Chapter IX went to the other side of the incubator. Given the daily close contact among nurses, 

parents and NICU infants during hospitalization, caring for nursing professionals is essential to care 

for the parent and infant well-being. Nurses’ turnover is higher than other industries (Duffield et al.,  

2014; Japanese Nursing Association & JNA News Releas, 2017). The World Health Organization 

(WHO) estimated that shortage of nurses would reach 9 million by 2030 (International Council of 

Nurses, 2019). This can lead to high workload, inadequate care for patients and their families and 

maladaptive functioning of the whole healthcare system (Aiken, Clarke & Sloane, 2002). Therefore, 

caring for those who daily care is essential. Among the tasks that nurses must handle there is the 

good death provision. Good death is a concept that promotes the optimal standard of care for both 

patients and their families from the dying process to the death (Meier et al., 2016; Watts, 2012). 

This theme is particularly relevant in critical care wards such as adult Intensive Care Unit (ICU; 

Society of Critical Care Medicine, 2022) and Neonatal Intensive Care Unit (NICU; Chow et al., 

2015).  While  the  death and the dying process  remain  unavoidable  for  nurses,  other  work-and-

relational-related factors, other stressors in nursing, and individual coping strategies are modifiable. 

Within  the  Demands  Resources  and  Individual  Effects-Nurses  Model  (DRIVE-Nurses  Model; 

Vallone et al., 2020), chapter IX wanted to examine risks and resources that can occur while caring 

for a patient that is dying/death. In addition, the chapter explored the potential differences among 

nurses caring for dying/death adults in ICU as compared to nurses caring for dying/death infants in 

NICU. 
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Table 34. Summary of the Research Questions and Results of Chapter IX.

RESEARCH 
QUESTION
S

Are  there 
differences 
in 
Background 
Information 
among  ICU 
and  NICU 
nurses?

Are  there 
differences  in 
perceived levels 
of  Stressors  in 
Nursing,  in  the 
recourse  to 
Coping 
Strategies,  and 
in  perceived 
levels of  Work-
Resources  and 
Psychological 
Disease  among 
ICU  and  NICU 
nurses?

Are  there 
differences  in  the 
associations 
between 
perceived 
Stressors  in 
Nursing,  Coping-
Strategies,  and 
Work-Resources 
respectively,  with 
Psychological 
Disease according 
to  the  working 
unit  (ICU  and 
NICU)?

Is  the 
relationship 
between  Death-
and-Dying-
Stressor  and 
Psychological 
Disease 
mediated  by 
further  Stressors 
in  Nursing 
across  ICU  and 
NICU?

Do  Coping-
Strategies and Work-
Resources  serve  as 
significant 
moderators  of  the 
relationships 
between  Death-and-
Dying-Stressor, 
further  Stressors  in 
Nursing,  and 
Psychological 
Disease, 
respectively,  across 
the  two  working 
units (ICU/NICU)?

RESULTS Background 
information: 
Most  nurses 
working  in 
ICU  were 
men,  while 
almost  all 
the  nurses 
working  in 
NICU  were 
women. 
ICU  Nurses 
were 
significantly 
older  and 
had  higher 
working 
seniority 
than  those 
NICU 
nurses

ICU  nurses 
perceived 
higher  Job 
Control  and 
Rewards  and 
lower 
psychological 
disease  than 
NICU nurses.
No  significant 
differences  in 
the  clinical 
levels  of 
psychological 
disease  was 
found. 

ICU  nurses: 
Death-and-Dying 
and  Conflicts-
with-Supervisors, 
and  the  recourse 
to  Seek-Advice 
and 
Escape/Avoidance 
coping  strategies 
(risk factors) were 
significantly 
associated  with 
Psychological 
Disease
NICU  nurses: 
Conflicts-with-
Peers,  Conflicts-
with-Physicians, 
and  Uncertainty-
concerning-
Treatment  (risk 
factors)  and 
perceived  levels 
of  Job-Control 
and  Social-
Support 
(protective 
factors)  were 
associated  with 
Psychological 
Disease.

ICU  nurses: 
Death-and-
Dying-Stressor 
was  associated 
indirectly  with 
Psychological 
Disease,  through 
the  association 
with  Conflicts-
with-Supervisors 
(full mediation).
NICU  nurses: 
Death-and-
Dying-Stressor 
was  associated 
indirectly  with 
Psychological 
Disease,  through 
the  association 
with  both 
Conflicts  with 
Physicians  and 
Uncertainty 
Concerning 
Treatment  (full 
mediations)

ICU  nurses:  Self-
Blame  and 
Escape/Avoidance 
moderated  the 
relationship  among 
Conflicts  with  the 
supervisors  and 
psychological 
disease.
NICU  nurses:  Job-
Control  and  Social-
Support  moderated 
the  relationship 
among  Conflicts 
with  physicians  and 
psychological 
disease.  
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Death and dying stressor demonstrated to play a key role influencing psychological disease of both 

ICU and  NICU nurses.  DRIVE-Nurses  Model  fruitful  provided  several  risks  and  resources  to 

implement interventions according to the working unit.

Specifically, ICU nurses experienced less psychological disease as compared to NICU ones. This 

could be due to multiple factors potentially influencing high psychological disease in NICU nurses: 

less years of experience (Chen, Ogata & Sasaki, 2025; Turner, Chur-Hanse & Winefield, 2014) and 

specific higher burden related to caring for neonates as patients as compared to adult ones (Nabwera 

et al., 2021). Training specifically focused on the ICU and NICU setting are important to improve 

nurses’ skills. 

Regarding commonalities, workload and rewards seem to be the main risk and protective factors 

respectively across the two wards (Lief et al., 2018; Rodriguez-Ruiz, E.; Latour, J.M.; van Mol, 

2025). Considering the balance among those two factors can improve work-related wellbeing in 

ICUs nurses (Azadi et al., 2020; Mealer et al., 2007; Preto, V.A.; Pedrão, 2009; Vahedian-Azimi et 

al., 2019). From the individual point of view different coping strategies have been identified across 

the wards. Specifically, this study only found maladaptive coping strategies (i.e., Escape/Avoiding 

and Self-blame) playing as moderators  in the relationship among Conflict  with the Supervisors 

stressor and Psychologial Disease. Although, those strategies are at the opposite pole, they can be 

two reactions related to the excessive burden linked to the conflicts with the supervisors. Carefully 

monitoring  these  strategies  and  implementing  new  ways  to  find  out  a  new  adjustment  with 

supervisors is important. The “Psycho-Educational Defusing Intervention” (Tommasi et al., 2024) 

has been proven to be effective for preventing trauma and sustaining recovery and wellbeing among 

healthcare workers belonging to Emergency and Critical Care Units— since they promote nurses’ 

awareness and knowledge along with their  psychosocial  competencies by building/strengthening 

relational  resources,  fostering  peer-supporting  (e.g.,  defusing),  and  boosting  the  recourse  to 

adequate coping strategies.

With  respect  to  NICU  nurses,  interventions  to  attenuate  the  detrimental  relationship  among 

Conflicts with Physicians stressor and psychological disease should target both the individual and 

the  relational  level.  On  one  hand,  improving  nurses’  skills  and  capacity  to  handle  their  tasks 

effectively. On the other hand, creating a supportive environment in which colleagues can help each 

other  to  emotionally  handle  conflicts  situations  and  promoting  mutual  respect  among  different 

professionals working in the NICU. 
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X.3 Research and Practical Implications 

This section will underscore the clinical and research implications of the emerged findings from this 

thesis project following the taxonomy developed by Franck & O’Brien (2019) that recognize three 

levels of care: Parent-supporting interventions, parent-delivered interventions, and parent-partnered 

models of care.

The interaction among different models that characterized this thesis provided interesting findings 

relate to several aspects of parenting and nursing in the NICU particularly for the level of parent-

supporting interventions. Notably, this level is the basis for the other two levels, and the essential 

starting point to promote the involvement of parents in infant’s caring practices (Franck & O’Brien, 

2019).

This  thesis  project  provided several  insights  and different  target  levels.  In  accordance  with the 

Family-Integrated  Care  Model,  fostering  reciprocal  help  among  mothers  and  fathers  living  the 

NICU experience emerged as an important factor for promoting their psychophysical health.  On 

one hand, their own partner is the person that know the NICU experience better than anyone else 

because he/she is living the experience parenting the same infant, receiving the same daily updates, 

and feeling the same emotions.  Fostering reciprocal  support among partners promoting emotion 

sharing processes, alternative perspective of the situation and reciprocal help with tasks that are 

both  in  and  out  of  the  NICU  can  both  mothers  and  fathers  to  face  with  the  hospitalization 

experience. Importantly,  NICU staff must apply the principles of Family-Centered Care for both 

mothers and fathers. On the one hand, this can lead parents to feel that they are really living the 

same experience, feeling themselves welcomed as parents and important caretakers of the infant 

(Moreno-Sanz  et  al.,  2024).  Moreover,  couple  dynamics  may  also  compensate  individual 

weaknesses and help each parent to positively reframing the whole experience. On the other hand, 

addressing specific social, cultural, and gendered roles have the potential to target specific needs 

across parents (Fegran, Helseth & Fagermoen, 2008). 

This  thesis  project  also  attempted  to  reach  homogeneous  caring  practices  for  parents  of  very 

preterm infants across Italy and Portugal. Specifically, according to the recent evolutions of Family-

Centered Care (Franck et al., 2021), social support systems may play an important role in reducing 

parental stress during NICU stay. Therefore, using a person-centered approach combining NICU 

stressors and sources of social support (i.e., family, friends and significant other) three classes, one 

of resources and two of risk, have been detected. Importantly, those classes are valid across the two 

countries  and  connected  with  specific  sociodemographic  factors  (e.g.,  having  other  children, 
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advanced age).  Importantly,  this  lead to improve screening practices (Grunberg et  al.,  2022) of 

parents who can be at high risk and implement early tailored interventions to support them and 

positively activate their social support system implementing more friendly models of care. 

Furthermore,  along with  screening for  social  support,  identifying  parents  who may have more 

difficulties to sustain the financial burden of NICU experiences is important as well. Indeed, policy 

makers  should  implement  facilities  (e.g.,  accommodations  for  parents)  to  reduce  the  financial 

burden of parents of NICU infants both during the hospitalization and after discharge. Tailored 

financial helps from NICU admission up to one year after discharge may help the family adjustment 

in caring practices and work-life balance.  

Parent-supporting interventions need to be implemented also for the somatic  distress of parents 

during  hospitalization  after  discharge.  Considering  parental  health  within  a  holistic  perspective 

connecting mind and body is essential to completely care of their well-being and integrate them as 

active partner of the decision-making process of the NICU infant. 

On the one hand, thesis findings move towards a Family-Centered Care that is able to establish 

some  reference  point  across  different  cultural  settings  and  providing  tailored  interventions  to 

support  parents  and infants’  well-being.  On the  other  hand,  the  results  underscore  the  need to 

implement a Family-Centered Care extended to the period after discharge. Following parents and 

infants and supporting them at individual, dyadic and community level. This proposed model needs 

to  integrate  gender  issues,  psychosomatic  elements,  parent-infant  interaction  factors,  financial 

initiatives, and individual and dyadic ways to cope through the path. 

The focus on the nursing profession in NICU is important, even if it might be more difficult to 

collocate.  NICU  nurses  are  the  primary  providers  of  all  the  models  of  care.  Improving  both 

technical and emotional skills of nurses is fundamental to create more inclusive and respectful and 

evidence-based models  of  care  in  NICU.  Although NICU and ICU technological  advancement 

highly  reduced  the  mortality  risk,  death  remains  an  unavoidable  challenge  for  those  nurses. 

Therefore,  it  is  important  to  build  up  sensitive  environments  and  skilled  ICU  and  NICU 

professionals able to handle the burden of dying patients and fostering care for both patients and 

their family.  

Overall,  this  thesis  project  highlight  how NICU hospitalization  is  a  specific  context  in  which 

clinicians and researchers need to consider the interplay among different dimensions that contribute 

to shape the experience. Family-Centered Care could benefit from the different dimensions emerged 
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in this thesis work to foster the health of parents and NICU nurses using evidence-based integrated 

and context-sensitive approaches. 

X.4 Study Limitations

This section will address the limitations of the studies conducted within this thesis project. Among 

the limitations we acknowledge the relatively small sample size that is due to several factors. On 

one hand, the narrowed nature of the targeted populations (i.e., parents of NICU babies and ICU 

and NICU nurses). On the other hand, almost all the study subjects of this project were recruited 

within only one centre, on voluntary basis, in Southern Italy. This can limit the generalizability of 

the findings. Furthermore, this thesis project did not stratified parents according to the prematurity 

rate as some part of the research studies. Although some studies demonstrated the scarce effect of 

prematurity severity on the parental distress, other comorbidities of the prematurity could lead to 

increased psychological burden in parents. Considering those factors as potential stressors and how 

they are faced both the individual and couple level should be investigated in future studies. Finally, 

the cross-sectional design of the studies presented in this thesis project limit causality conclusions. 

Although, the findings emerged can be a valid starting point to promote reflections on future studies 

aiming to implement tailored interventions sensitive to both gender, somatic, financial, and cultural 

dimensions for both parents and nurses of the NICU.  

X. 4 Future steps and further research 

Future studies could test interventions aimed to foster dyadic strategies among mothers and fathers 

of NICU infants. Moreover, interventions aimed to reduce somatic distress targeting the connected 

factors are important and need to be adapted to the specific NICU context. Financial  initiatives 

aimed to design new NICU environments  to  welcome parents and their  social  support systems 

should be developed and tested. Future studies should also focus on implementing internationally 

valid screening practices for parents’ mental health across different gestational ages and in relation 

to other psychological distress dimensions (e.g., anxiety and depression) frequently experienced by 

parents of NICU infants. This could lead to improve the decision-making process in implementing 

specific paths of intervention. Further studies may also test the longitudinally effect of a series of 

tools to improve parental quality of life and fostering parent-infant relationship from preparation for 

NICU discharge up to the first year at home, within a Family-Centered Care extended framework. 
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Finally, future research could be extended to all the medical staff (including physicians) and family 

members,  to  identify potential  similarities  and differences  in  the management  of death and the 

dying experience.
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Abbreviations 

BI                 Body Image 

BP                Bodily Pain

CNS             Central Nervous System

DY               Dysphoria 

ELBW          Extremely Low Birthweight 

ENS              Enteric Nervous System 

FA                Food Avoidance

FB                Financial Burden

FGD             Functional Gastrointestinal Disorder 

GA               Gestational Age

GBID           Gut-Brain Interaction Disorders 

GH               General Health 

HW              Health Worry 

LBW            Low Birthweight

IBS               Irritable Bowel Syndrome 

IBS- QoL     Irritable Bowel Syndrome-Related Quality of Life

IBS-SSS       IBS-Symptom Severity 

ICU              Intensive Care Unit

IES-R          Impact of Event Scale- Revised

IN                Interference with Activity

MCS            Mental Component Summary 

MH              Mental Health 

NICU           Neonatal Intensive Care Unit 

OSL             Overall Stress Level
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PCS              Physical Component Summary 

PF                Physical Functioning

PSS:NICU   Parental Stressor Scale: Neonatal Intensive Care Unit 

PTSD           Post Traumatic Stress Disorder 

QoL             Quality of Life 

RE                Role Emotional 

RL                Relationship 

RP                Role Physical 

SAS             Self-rating Anxiety Scale 

SDS             Self-rating Depression Scale 

SF                Social Functioning 

SF-36           Short Form Health Survey-36 

SOL             Stress Occurrence Level 

SX               Sexual well-being 

SR               Social Reaction 

VLBW        Very Low Birthweight 

VT               Vitality 
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Appendix

Table 1A. Psychophysical health mean comparisons among Neonatal ward parents and NICU after birth.

NICU 
(N=103)

Neonatal ward 
(N=55)

p Cohen’s D

Somatization .903 .636 0.022 -0.341
Depression .981 .696 0.017 -0.356
Anxiety .900 .591 0.007 -0.418

Independent sample t-test.

Table 2A. Psychophysical health mean comparisons among Neonatal ward parents and NICU six months 

after birth.

NICU
(N=28)

Neonatal ward
(N=13)

p Cohen’s D

Somatization .845 1.019 0.559 0.197

Depression 1.098 .988 0.697 -0.125

Anxiety .811 .677 0.616 -0.167

Independent sample t-test.
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