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Abstract
Purpose: To identify the demographic, clinical, and psychological factors associated
with posttraumatic growth (PTG) in parents following their child’s admission to the
intensive care unit (ICU).
Methods: Papers were identified following a search of electronic databases. Studies
were included if they involved a sample of parents whose children were previously
admitted to ICU and reported correlational data. Twelve studies were eligible for
inclusion.
Results: Factors associated with PTG were identified. Mothers (p ≤ 0.05), and parents
of older children (p ≤ 0.01), experienced greater PTG. Parents who perceived their
child’s illness as more severe had greater PTG (p ≤ 0.05). Strong associations were
uncovered between PTG and posttraumatic-stress, psychological-wellbeing, and
coping.
Conclusions: PTG is commonly experienced by this population. Psychological factors
are more commonly associated with PTG in comparison to demographic and clinical
factors, suggesting that parents’ subjective ICU experience may be greater associated
with PTG than the objective reality.

Keywords: paediatric intensive care, post-traumatic growth, parents, traumatic stress,
critically-ill children

1.

Introduction

The admission of a child to intensive care is a stressful event for families (Colville &
Gracey, 2006; Bronner, Knoester, Bos, Last, & Grootenhuis, 2008). Admission to the
neonatal intensive care unit (NICU) or the paediatric intensive care unit (PICU) is
especially distressing for parents and there can be lasting psychological after-effects
for them because of this experience (Hill, Knafl, & Santacroce, 2018). After-effects of
an intensive care admission for parents include anxiety, depression and post-traumatic
stress symptoms (Als, Nadel, Cooper, Vickers, & Garralda, 2015; Baker & Gledhill,
2017).
Parents experience high rates of trauma exposure whilst in the unit, both via the
witnessing of the threat to the life of their child, and via exposure to the distress
experienced by other children and their families (Colville & Gracey, 2006; Nelson &
Gold, 2012). Additionally, parents can find the intensive care environment to be
frightening (Oxley, 2015; Dahav & Sjostrom-Strand, 2018). In a recent qualitative
investigation, parents described intensive care as “being in another world”, with an
emphasis on the unit being unpleasant, intense and stressful, and often felt
overwhelmed by the technical equipment, noise, medical language and high level of
activity in the unit (Dahav & Sjostrom-Strand, 2018, p. 365).
Recent reviews suggest that between 10 – 21% of parents experience persistent posttraumatic stress disorder (PTSD) symptoms following admission of their child to
intensive care (Nelson & Gold, 2012), with up to 84% of parents still experiencing
these symptoms three months following their child’s discharge (Bronner et al., 2008).
Factors associated with PTSD symptoms in parents include; retrospective reports of
stress experienced during admission (Colville & Gracey, 2006), unexpected
admission, parents’ degree of worry that their child might die, and the occurrence of
another hospital admission/traumatic event after the index admission (Baluffi et al.,
2004).
The hallmark symptoms of PTSD, including intrusive re-experiencing, hyperarousal,
and avoidance (American Psychiatric Association [APA], 2013), have been welldocumented amongst parents of NICU children (Lefkowitz, Baxt, & Evans, 2010;
Aftyka, Rybojad, Rozalska-Walaszek, Rzoñca, & Humeniuk, 2014) and parents of
PICU children (Rees, Gledhill, Garralda, & Nadel, 2004; Bronner et al., 2010). Less
3

precedence has been given to the positive psychological change potentially
experienced following a traumatic event, namely, post-traumatic growth (PTG). PTG
is a term coined by Tedeschi and Calhoun in 1995, though its concept of origin is
timeworn. This phenomenon refers to how an individual may experience positive
personal change following life-altering adversity. This positive change can occur
across five known domains; 1) having a greater appreciation of life, 2) improved
interpersonal relationships, 3) greater perceived personal strength, 4) recognition of
new possibilities in one’s life, and 5) spiritual or religious growth (Tedeschi &
Calhoun, 1996; 2004).
Significant levels of PTG have previously been reported amongst parents of children
with serious paediatric illness (Picoraro, Womer, Kazak, & Feudtner, 2014); however,
a dearth of literature exists examining the development of PTG in parents whose
children have been admitted to intensive care specifically. The present systematic
review was undertaken to synthesise and critically evaluate the available evidence
surrounding factors associated with PTG in parents of children admitted to intensive
care. This is the first systematic review seeking to corroborate the demographic,
clinical and psychological factors associated with parental PTG following such an
event.
2.

Methods

This systematic review was conducted according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidance (Moher, Liberati,
Tetzlaff, & Altman, 2009).
2.1

Search strategy and study selection criteria

Seven databases were searched for potentially eligible papers published up to August
2019; PubMed, Medline, Web of Science, PsycINFO, CINAHL, PTSDpubs and
EMBASE. A combination of controlled vocabulary from electronic databases (e.g.,
MeSH) and free text words was chosen to reflect the review's focus on the factors
associated with PTG in parents whose children have been admitted to NICU or PICU.
The final search strategy employed is shown in Table 1.
The pre-specified inclusion and exclusion criteria for the review are shown in Table 2.
Criteria were mapped according to publication type, study design, study population,
4

and the study's primary focus. The reference lists of all eligible studies and relevant
published reviews were screened for relevant papers.
Table 1: Database search strategy
Databases: PubMed, Medline, Web of Science, PsycINFO, CINAHL, PTSDpubs
and EMBASE
Search strategy:
1.

posttrauma* growth

2.

post-trauma* growth

3.

PTG

4.

personal growth

5.

positive growth

6.

1 or 2 or 3 or 4 or 5

7.

parent*

8.

mother*

9.

father*

10. caregiver*
11. 7 or 8 or 9 or 10
12. paediatric critical illness
13. pediatric critical illness
14. paediatric critical care
15. pediatric critical care
16. critically-ill child*
17. paediatric intensive care unit
18. pediatric intensive care unit
19. PICU
20. neonatal intensive care unit
21. NICU
22. 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21
22. 6 and 10 and 21
Final search strategy: “[posttrauma* growth OR post-trauma* growth OR PTG OR
personal growth OR positive growth] AND [parent* OR mother* OR father* OR
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caregiver*] AND [paediatric critical illness OR pediatric critical illness OR
paediatric critical care OR pediatric critical care OR
critically-ill child* OR paediatric intensive care unit OR pediatric intensive care
unit OR PICU OR neonatal intensive care unit OR NICU]”

Table 2: Inclusion and exclusion criteria
Inclusion criteria

Exclusion criteria

Publication

Papers and dissertations/theses

Books, book chapters, editorials,

type

published in the English language

commentaries, reviews and review

(or for which there was a

protocols, and conference proceedings

translation available)
Study design

Empirical studies implementing a

Empirical studies implementing a

quantitative or mixed-methods

qualitative design.

design.
Population

(1) Parents of children either
currently, or previously,
admitted to PICU.

PICU.
(2) Staff of PICU and/or NICU

(2) Parents of children either

Study focus

(1) Children or adolescents admitted to

(3) PICU/NICU parent data not

currently, or previously,

delineated from broader sample of

admitted to NICU.

parents.

(1) PTG in parents of children

(1) No PTG specific data.

admitted to PICU.
(2) PTG in parents of children
admitted to NICU.

2.2

Methods of the review

Several stages were employed in the screening of papers to identify those eligible for
inclusion in the review. An electronic search of the seven databases was completed.
Duplicate papers were then identified and removed. The remaining papers underwent
a two-step screening process. Firstly, the titles and abstracts of all papers were
screened by the first author (SOT). Secondly, the full texts of potentially eligible

6

papers were retrieved and reviewed independently by two review authors (SOT and
CS) for eligibility, resulting in 89% interrater agreement (Cohen’s Kappa = 0.79). Any
discrepancies that arose were resolved through discussion with two further reviewers
(PA and DMcC). Reasons for excluding studies were noted at all stages.
2.3.

Data extraction and synthesis

Data extracted from the included studies were tabulated. The following
methodological information was gathered for each study: author, year, and country of
origin; study aim/objective; study design; data collection method; sample; study
setting (NICU or PICU); PTG measure employed, and other variables examined
(including demographic, clinical, and psychological variables) (see Table 3).
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Table 3: Characteristics of included studies
Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

NICU

n = 106 parents of

- Post-traumatic

DEMOGRAPHIC VARIABLES

Aftyka,

To determine

Cross-

Survey

Rozalska‐

the incidence

sectional

questionnaires

infants aged 3–12

Growth

- Parent age

Walaszek,

and severity of

quantitative

(completed 3 –

months who, in the

Inventory

- Parent gender

Rosa,

PTG in a group

12 months

past, were hospitalised

(PTGI) a

- Parent education level

Rybojad, &

of parents of

following

in the NICU

[21 items]

- Number of children

Karakuła‐

children

child’s

- 61 mothers and 45

Juchnowicz

hospitalised in

admission to

(2017)

the NICU in the

NICU

Poland

past.

[M= 7 months]

fathers
- Age:
M = 31.1, SD = 1.84

CLINICAL VARIABLES
- Gestational age
- Birth weight
- Apgar score 1st minute after birth
- Duration of NICU stay
- Survival
- Infant diagnoses
PSYCHOLOGICAL VARIABLES
- Posttraumatic Stress
- Parental Stress
- Coping
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Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

NICU

n = 158 parents of

- Post-traumatic

DEMOGRAPHIC VARIABLES

Barr

To explore

Prospective

Survey

(2011)

existential

quantitative

questionnaires

infants hospitalized for

Growth

- Parent age

Australia

emotion

- Time 1:

at least 4 days in the

Inventory

- Parent gender

predispositions

One month

NICU

(PTGI) a

- Parent ethnicity

to guilt, shame,

following

- 85 mothers and 73

[Time 2]

- Parent education level

and fear of death

onset of

fathers (68 mother-

[21 items]

- Marital status

and stress-

hospitalisatio

father dyads, 17

CLINICAL VARIABLES

coping strategies

n

individual mothers, 5

- Duration of NICU stay

individual fathers)

- Severity of the neonatal illness

as predictors of

- Time 2:

PTG in parents

13 – 14

- Age of mothers:

of infants

months

(M = 30.8, SD =

- Parental Stress [Time 1]

hospitalized in

following

5.61)

- Coping [Time 1]

NICU.

onset of

- Age of fathers:

hospitalisatio

(M = 33.9, SD =

n

6.40)
- 69% attained
education beyond
high school
9

PSYCHOLOGICAL VARIABLES

- Guilt and shame-proneness [Time 1]
- Fear of Death [Time 1]

Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

NICU

n = 118 parents of

- Positive

DEMOGRAPHIC VARIABLES

Barr

To explore the

Prospective

Survey

(2015)1

relationship

quantitative

questionnaires

infants who, in the past,

Changes Scale

- Parent age

Australia

between

- Time 1:

were hospitalised for at

(CiO-POS) b

- Parent gender

attitudes toward

one to two

least 2 days in the

(11-item

- Parent ethnicity

death shortly

weeks

NICU

subscale of the

- Parent education level

after leaving the

following

- 59 mother-father

Changes in

- Infant gender

NICU with

discharge

Outlook

CLINICAL VARIABLES

Questionnaire

- Gestational age

(CiOQ))

- Birth weight

[Time 1 and

- APGAR score 1st minute after birth

Time 2]

- APGAR score 5th minute after birth

positive and

- Time 2:

dyads
- Age: M = 33.1, SD =

negative

one year

5.21

changes in

following

- 38.4% (n = 43)

existential

discharge

attained higher

outlook one year

education (university

- Duration of NICU stay

later.

degree), 37.5% (n =

- Infant diagnoses

42) attained technical

PSYCHOLOGICAL VARIABLES

or higher education

- Attitudes towards Death [Time 1]

diploma

1

The same sample of participants was examined in the following papers, as confirmed in correspondence with the author; Barr (2015) and Barr (2016).
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Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

- Positive

DEMOGRAPHIC VARIABLES

- Median length of stay
in NICU: 15 days
(range: 2 – 70 days)
Barr

To examine the

Prospective

Survey

(2016)2

relationship, and

quantitative

questionnaires

infants who, in the past,

Changes Scale

- Parent age

Australia

moderators of

- Time 1:

were hospitalised for at

(CiO-POS) b

- Parent gender

n = 118 parents of

the relationship,

one to two

least 2 days in the

(11-item

- Parent ethnicity

between

weeks

NICU

subscale of the

- Parent education level

psychological

following

- 59 mother-father

Changes in

- Infant gender

well-being and

discharge

Outlook

CLINICAL VARIABLES

Questionnaire

- Gestational age

(CiOQ)) [Time

- Birth weight

1 and Time 2]

- APGAR score 1st minute after birth

mental health in

2

NICU

- Time 2:

dyads
- Age: M = 33.1, SD =

parents of sick

one year

5.21

newborns.

following

- 38.4% (n = 43)

discharge

attained higher

- APGAR score 5th minute after birth

education (university

- Duration of NICU stay

degree), 37.5% (n =

- Infant diagnoses

The same sample of participants was examined in the following papers, as confirmed in correspondence with the author; Barr (2015) and Barr (2016).
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Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

42) attained technical

PSYCHOLOGICAL VARIABLES

or higher education

- Psychological Well-being [Time 1]

diploma

- Mental Health [Time 2]

- Median length of stay
in NICU: 15 days
(range: 2 – 70 days)
NICU

n = 210 mothers of

- Post-traumatic

Boztepe, Inci,

To examine the

Cross-

Survey

DEMOGRAPHIC VARIABLES

& Tanhan

factors that

sectional

questionnaires

infants who were

Growth

- Parent age

(2015)

might predict

quantitative

(completed in

hospitalised in the

Inventory

- Parent education level

Turkey

PTG levels in

the first 12

NICU for at least 1 day

(PTGI) a

- Family type

mothers who

months

in the previous year

[21 items]

- Number of children

had an infant

following

- Age:

admitted to

child’s

12.9% aged 17-22 yrs

- Receiving support for baby care

NICU.

admission to

39.5% aged 23-28 yrs

- Previous experience of NICU (yes/no)

NICU)

35.7% aged 29-34 yrs

CLINICAL VARIABLES

11.9% aged 35-40 yrs

- Reason for hospitalisation in NICU

- Number of pregnancies

- Admission time
12

Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

- 45.8% attained

Details of other variable(s)

- Duration of NICU stay

education beyond

- Type of delivery

highschool

PSYCHOLOGICAL VARIABLES

- 95.7% came from

- Posttraumatic Stress
- Social Support

nuclear families
- 82.9% were receiving
support for baby care
To establish the

Prospective

Survey

Cream

degree to which

quantitative

questionnaires

children admitted to

Growth

- Parent age

(2009)

parents report

- Time 1:

PICU for at least 12

Inventory

- Parent gender

UK

PTG after the

At point of

hours

(PTGI) a

- Child age

intensive care

discharge

- 40 mothers and 10

[21 items]

- Child gender

treatment of

from PICU

[Time 2]

- Child ethnicity

their child.

- Time 2:

PICU

n = 50 parents of

- Post-traumatic

Colville &

fathers
(7 mother-father

DEMOGRAPHIC VARIABLES

- Socioeconomic status (measured using

4 months

dyads, 33 individual

following

mothers, and 3

CLINICAL VARIABLES

individual fathers)

- Duration of PICU stay
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the Townsend Deprivation Index)

Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

- Age:

discharge
from PICU

Details of other variable(s)

- Emergency admission

Median = 40 years

- Ventilation of child

Age range: 23-58

- Illness severity on admission (measured

years

using the Paediatric Index of Mortality
[PIM])
PSYCHOLOGICAL VARIABLES
- Posttraumatic Stress [Time 2]
- Parental Stress [Time 1]
- Depression [Time 2]
- Anxiety [Time 2]

NICU

n = 67 mothers of

-A

Miles,

To describe the

Prospective

Survey

Holditch-

factors

quantitative

questionnaires,

medically fragile

Developmental

- Parent age

Davis,

predicting

semi-

infants requiring

Impact Rating

- Parent ethnicity

Burchinal &

maternal

structured

hospitalisation

Scale

- Parent education level

Nelson (1999)

adjustment in

interviews, and

- Age: M = 27

(developed by

- Marital status

USA

mothers caring

behavioural

Age range: 16-41

the authors for

- Infant age

observation of

years

the purpose of

- Infant gender

14

DEMOGRAPHIC VARIABLES

Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

this study) c

CLINICAL VARIABLES

M = 13 years (range:

[Time 3, Time

- Gestational age

8-18 years)

5]

- Birth weight

[1 item/rating:

- Duration of NICU stay

study (whilst

7-point scale

- Infant diagnoses

in NICU)

ranging from

- Presence of a multi-system diagnosis

for medically

dyad

fragile infants.

interactions:
- Time 1:
Enrolment to

- Education Level:

- 55% were married

- Time 2:

negative impact

[Time 1]

At point of

to positive

discharge

impact

(measured using the Office of

from NICU

(growth)]

Technological Assistance classifications)

- Time 3: 6

- Level of technology dependence

[Time 1 & 5]
- Level of mental development (measured

months
following

using the Mental Development Index

birth

[MDI] of the Bayley II Scale) [Time 5]

- Time 4: 12

PSYCHOLOGICAL VARIABLES
- Parental Stress [Time 1]

months

- Depression [Time 2 & 4]
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Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

following

- Caregiver Sense of Control [Time 1 & 4]

birth

- Satisfaction with Family Life [Time 1 &

- Time 5: 16

4]
- Worry about Child’s Health [Time 1, 4,

months
following

& 5]
- Maternal Identity [Time 1]

birth

- Maternal Presence [Time 1, 3, & 5]
- Maternal Competence [Time 1, 3, & 5]
NICU

n = 194 parents (97

- Personal

Parker

To examine the

Prospective

Survey

DEMOGRAPHIC VARIABLES

(2016)

effects of

quantitative

questionnaires

families) of infants

Growth Scale

- Parent age

USA

parental well-

- Time 1:

admitted to NICU for at

(PGS) d

- Parent gender

being and infant

Intake

least three weeks

(4-item subscale

- Parent ethnicity

illness severity

interview

- 97 mothers and 97

of the

- Marital status

on changes in

(whilst in

Psychological

- Socioeconomic status (income)

parental

NICU)

Well-being

- Infant age

Scales [PWB])

- Infant gender

psychopatholog

fathers
- 41% were married

- Time 2:

- Infant ethnicity
16

Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

y symptoms in

Three weeks

[Time 1, Time

CLINICAL VARIABLES

the NICU.

following

2]

- Duration of NICU stay

intake

- Surgical intervention

interview

- Prenatal history
- Infant diagnoses
- Severity of infant illness (measured using
the Neonatal Therapeutic Intervention
Scoring System [NTISS])
PSYCHOLOGICAL VARIABLES
- Parental Stress [Time 1 & 2]
- Psychological Well-being [Time 1 & 2]
- Depression [Time 1 & 2]
PICU

n = 143 parents of

- Post-traumatic

Rodríguez-

To explore the

Cross-

Survey

Rey &

relationship

sectional

questionnaires

children who had been

Growth

- Parent age

Alonso-Tapia

between

(completed 6

admitted to PICU for at

Inventory

- Parent gender

PTSD, anxiety,

months

least 12 hours in the

(PTGI) a

- Child age

depression, and

following

previous 6 months

[21 items]

- Child gender
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DEMOGRAPHIC VARIABLES

Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

(2017)3

PTG in parents

child’s

Spain

following their

discharge from

child’s

PICU)

hospitalisation

Setting

Sample

- 91 mothers and 52
fathers
- Age: M = 38.24, SD
= 6.31

PTG measure(s)

Details of other variable(s)

CLINICAL VARIABLES
- Illness severity on admission (measured
using the Paediatric Index of Mortality II
[PIM2])
- Parental perception of severity of the

in PICU.

child’s condition (Likert rating: 0 – 7)
- Child diagnosis
- Duration of PICU stay
- Reasons for PICU admission
- Elective admission (yes/no)
PSYCHOLOGICAL VARIABLES
- Posttraumatic Stress
- Depression
- Anxiety

3

The same sample of participants was examined in the following papers, as confirmed in correspondence with the author(s); Rodríguez-Rey & Alonso-Tapia (2017) and Rodríguez-Rey &
Alonso-Tapia (2018).
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Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

PICU

n = 143 parents of

- Post-traumatic

DEMOGRAPHIC VARIABLES

Rodríguez-

To explore the

Prospective

Survey

Rey &

degree of

quantitative

questionnaires

children who had been

Growth

- Parent age

Alonso-Tapia

parental PTG

- Time 1:

admitted to PICU for at

Inventory

- Parent gender

(2018)4

after a child’s

within 48

least 12 hours in the

(PTGI) a

- Child age

Spain

hospitalization

hours

previous 6 months

[21 items]

- Child gender

in

following

- 91 mothers and 52

[Time 2]

CLINICAL VARIABLES

PICU and the

discharge

role of

from PICU

resilience,

- Time 2:

fathers
- Age: M = 38.24, SD
= 6.31

- Illness severity on admission (measured
using the Paediatric Index of Mortality II
[PIM2])
- Parental perception of severity of the

emotions,

6 months

perceived

following

severity of the

discharge

- Child diagnosis

child’s condition

from PICU

- Duration of PICU stay

child’s condition (Likert rating: 0 – 7)

and stress in

- Reasons for PICU admission

predicting PTG.

- Elective admission (yes/no)
PSYCHOLOGICAL VARIABLES

4

The same sample of participants was examined in the following papers, as confirmed in correspondence with the author(s); Rodríguez-Rey & Alonso-Tapia (2017) and Rodríguez-Rey &
Alonso-Tapia (2018).
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Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

- Parental Stress [Time 1]
- Parental Resilience [Time 1]
- Emotions Experienced [Time 1]
To examine the

Prospective

Survey

Taubman–

way in which

quantitative

questionnaires

preterm infants

Growth

- Parent age

Ben-Ari,

the relationships

- Time 1:

- Age: M = 32.54, SD

Inventory

- Parent education level

Strauss &

between the

1 month

(PTGI) a [Time

- Parent physical health status

Morag

objective

following

2]

- Number of children

(2018)

severity of

birth

[21 items]

- Marital status

Israel

premature

- Time 2:

NICU

n = 94 mothers of

- Post-traumatic

Rozen,

= 3.85
- 93.1% were married
or in a stable
relationship
- 81.9% attained

DEMOGRAPHIC VARIABLES

- Socioeconomic status

childbirth, the

5 months

subjective

following

education beyond

- Infant gender

perception of

birth

high school

CLINICAL VARIABLES

stress in such
circumstances,

- 55.3% first-time
mothers

- Infant age

- Gestational age
- Birth weight

and several

- Infants’ medically defined risk level

internal and

(moderate-high risk or low risk)
20

Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

external

- Type of delivery

resources

- Ventilation

contribute to

PSYCHOLOGICAL VARIABLES

mothers’

- Parental Stress [Time 1]

personal growth.

- Self-Esteem [Time 1]
- Attachment Style [Time 1]
- Perceived Emotional Support [Time 1]
NICU

n = 64 mothers of

- Post-traumatic

Taubman-

To examine

Prospective

Survey

Ben-Ari,

factors (such as

quantitative

questionnaires

preterm twins

Growth

- Parent age

Findler, &

internal

- Time 1:

- Age: M = 30.31, SD

Inventory

- Parent education level

Kuint

resources,

3 weeks

(PTGI) a

- Parent occupation

(2010)

external

following

[Time 2]

- Marital status

Israel

resources, and

birth

[21 items]

- Socioeconomic status

= 4.20)
- 100% were married
or cohabitating with a

DEMOGRAPHIC VARIABLES

features of the

- Time 2:

birth itself) that

1 year

- Infant gender

might contribute

following

CLINICAL VARIABLES

to a mother’s

birth

- None reported

male partner
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- Infant age

Author(s)

Aim/Objective

(year)/country

Study

Data

Design

Collection

Setting

Sample

PTG measure(s)

Details of other variable(s)

personal growth

PSYCHOLOGICAL VARIABLES

after the birth of

- Parental Stress [Time 1]

preterm twins,

- Attachment Style [Time 1]
- Psychological Well-being [Time 1]
- Social Support (Maternal Grandmother)
[Time 1]
- Marital Adaptation [Time 1]
- Infant Temperament [Time 1]
- Feelings/Concerns Towards Baby
[Time 1]

Key
a: Post-traumatic Growth Inventory (PTGI), developed by Tedeschi & Calhoun (1996)
b: Positive Changes Scale (CiO-POS) (11-item subscale of the Changes in Outlook Questionnaire (CiOQ)), developed by Joseph, Williams & Yule (1993)
c: Developmental Impact Rating Scale (developed by the authors [Miles, Holditch-Davis, Burchinal & Nelson, 1999] for the purpose of the included study)
d: Personal Growth Scale (PGS) (4-item subscale of the Psychological Well-being Scales [PWB]), developed by Ryff et al. (2007) [adapted from Ryff (1989)]
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The following key findings were extracted for each study: levels of PTG; demographic
factors associated with PTG; clinical factors associated with PTG; and psychological
factors associated with PTG (see Table 4). All data were extracted independently by
two reviewers (SOT and CS) and cross-checked by two other reviewers (PA and
DMcC) for accuracy with any discrepancies resolved through discussion. Because of
methodological heterogeneity uncovered within the included studies, and variability
in the method of reporting psychometric outcomes, a narrative analysis was conducted
across all findings.
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Table 4: Key findings pertaining to factors associated with PTG
Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

Aftyka,

Total PTG a:

None reported.

Infant Survival

Posttraumatic stress

Rozalska‐

66.66 (19.77)

- Parents of children who

PTG correlated significantly and positively with:

Walaszek,
Rosa,

survived had significantly
Four Factors

higher PTG (M = 68.63, SD =

Rybojad, & Structure:

18.89) than the parents of

Karakuła‐

children who died (M = 42.50,

Juchnowicz
(2017)

- Personal strength:
2.93 (1.10)

- Posttraumatic stress symptoms
(r = 0.22, p < 0.05) *
- Intrusion
(r = 0.26, p < 0.01) **

SD = 14.00) (p < 0.001) ***

- Relating to others:

Coping

3.38 (1.04)

PTG correlated significantly and positively with:
- Positive reinterpretation and growth strategy

- Appreciation of life:
3.77 (1.09)

(r = 0.34, p < 0.001) ***
- Task-oriented coping

- Spiritual change:
2.81 (1.44)

(r = 0.29, p < 0.01) **
- Avoidance-oriented coping
(r = 0.25, p < 0.01) **

Barr

Total PTG a:

None reported.

None reported.
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Coping

Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

(2011)

Mothers:

PTG correlated significantly and positively with:

55.0 (24.05)

- Confrontive coping in mothers

Fathers:

(r = 0.32, p < 0.01) **
- Confrontive coping in fathers

47.7 (23.34)

(r = 0.26, p < 0.05) *
- Self-controlling in mothers
(r = 0.38, p < 0.001) ***
- Self-controlling in fathers
(r = 0.24, p < 0.05) *
- Seeking social support in mothers
(r = 0.33, p < 0.01) **
- Accepting responsibility in mothers
(r = 0.43, p < 0.001) ***
- Escape avoidance in mothers
(r = 0.36, p < 0.01) **
- Planful problem solving in mothers
(r = 0.30, p < 0.01) **
- Positive reappraisal in mothers
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Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG
(r = 0.56, p < 0.001) ***
- Positive reappraisal in fathers
(r = 0.44, p < 0.001) ***

Parental Stress
PTG correlated significantly and positively with:
- Parental stress in mothers (relating to the NICU
environment) (r = 0.32, p < 0.01) **
- Parental stress in fathers (relating to the NICU
environment) (r = 0.26, p < 0.05) *

Guilt and Shame-Proneness
PTG correlated significantly and positively with:
- Guilt-proneness in fathers (r = 0.25, p < 0.05) *

Fear of Death
PTG correlated significantly and positively with:
- Fear of death in fathers (r = 0.37, p < 0.01) **
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Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

Barr

Total CiO-POS b:

Parent Gender

None reported.

(2015)5

Mothers:

- Mothers were significantly more

Attitudes towards Death
Positive changes in outlook (CiO-POS) correlated

49.3 (8.40)

likely to experience positive

significantly and positively with

Fathers:

changes in outlook (M = 49.3, SD

- Death avoidance in mothers (r = .31, p < .05) *

45.9 (9.74)

= 8.40) than fathers (M = 45.9,

- Death avoidance in fathers (r = .44, p = < .001) ***

SD = 9.74) [t (117) = 2.82, p <

Positive changes in outlook (CiO-POS) correlated

0.01] **

significantly and negatively with
- Escape acceptance in mothers (r = -.26, p < .05) *

Barr

Total CiO-POS b:

(2016)6

Mothers:

Positive changes in outlook (CiO-POS) correlated

49.0 (7.32)

significantly and positively with

Fathers:

- Psychological well-being in mothers

None reported.

None reported.

47.0 (9.98)

Psychological Wellbeing

(r = .44, p < .01) **
Mental Health
Positive changes in outlook (CiO-POS) correlated
significantly and positively with

5
6

The same sample of participants was examined in the following papers, as confirmed in correspondence with the author; Barr (2015) and Barr (2016).
The same sample of participants was examined in the following papers, as confirmed in correspondence with the author; Barr (2015) and Barr (2016).
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Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG
- Positive mental health in mothers
(r = .37, p < .01) **

Boztepe,

Total PTG a:

Inci, &

75.70 (22.17)

None reported.

None reported.

Posttraumatic Stress
The following variables significantly predicted PTG in

Tanhan

mothers:

(2015)

- Impact of event relief (p < 0.01) **
- Impact of event escape (p < 0.001) ***
- Impact of event over-stimulation (p < 0.01) **

Social Support
The following variables significantly predicted PTG in
mothers:
- Social support from family (p < 0.05) *
- Social support from friends (p < 0.05) *
- Social support from a significant other (p < 0.05) *
Colville &

Total PTG a:

Cream

49.0 (23.9)

Child Age

Ventilation

Posttraumatic Stress
PTG correlated significantly and positively with:
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Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

- Parents of older children reported

- Parents of children who were

(2009)

significantly higher PTG than

ventilated reported

those whose children were

significantly higher PTG than

younger

those who weren’t

(p < .05) *

(p < .05) *

- Posttraumatic stress symptoms 4 months following
discharge from PICU (p < 0.05) *

Miles,

PTG c at Time 3:

Holditch-

4.5 (1.3)

Davis,

(indicating an

mental development were

the early months of life were significantly less likely

Burchinal

outcome between

significantly less likely to

to experience positive growth (p < 0.05) *

& Nelson

neutral and slightly

experience positive growth

(1999)

negative)

(p < 0.01) **

None reported.

Mental Development

Maternal Identity

- Mothers of children with lower

- Mothers of children with higher parental identity in

Worry about Child’s Health
- Mothers of children with more worry about their

PTG c at Time 5:

Level of Technology

child’s health were significantly less likely to

5.3 (1.3)

Dependence

experience positive growth (p < 0.001) ***

(indicating an

- Mothers of children who were

outcome between

more technology dependent at
an early age were significantly
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Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

neutral and slightly

less likely to experience

positive)

positive growth
(p < 0.05) *

Parker

Total PG d:

(2017)

4.82 (0.59)

None reported.

None reported.

Psychological Wellbeing
Personal growth correlated significantly and positively
with:
- Autonomy (r = 0.45, p < 0.05) *
- Environmental mastery (r = 0.58, p < 0.05) *
- Positive relations with others (r = 0.47, p < 0.01) **
- Purpose in life (r = 0.63, p < 0.05) *
- Self-acceptance (r = 0.55, p < 0.05) *

Parental Stress
Personal growth [Time 1] was significantly and
negatively correlated with symptoms of acute stress
disorder [at Time 2] (r = -0.50, p < 0.01) **
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Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

Rodríguez-

Total PTG a:

None reported.

Parental Perception of Illness

Posttraumatic Stress

Rey &

47.40 (26.74)

Severity

PTG (overall) correlated significantly and positively

- Parents of children who

with:

AlonsoTapia

Five Factor Structure

perceived their illness as more

(2017)7

- 54.5% of parents

severe were significantly more

- Posttraumatic stress symptoms
(r = 0.28, p ≤ 0.001) ***

endorsed*

likely to experience

- Intrusion (r = 0.27, p ≤ 0.001) ***

appreciation for life

interpersonal growth

- Avoidance (r = 0.22, p ≤ 0.01) **

[8.75 (4.46) in

(r = 0.19, p ≤ 0.05) *

- Hyper-activation (r = 0.27, p ≤ 0.001) ***

mothers, 7.25 (4.53)

Interpersonal growth correlated significantly and

in fathers]

positively with:

- 46.2% of parents

- Posttraumatic stress symptoms
(r = 0.32, p ≤ 0.001) ***

endorsed personal
strength [10.50

- Intrusion (r = 0.32, p ≤ 0.001) ***

(5.48) in mothers

- Avoidance (r = 0.27, p ≤ 0.001) ***

7.75 (6.18) in

- Hyper-activation (r = 0.30, p ≤ 0.001) ***

fathers]
7

The same sample of participants was examined in the following papers, as confirmed in correspondence with the author(s); Rodríguez-Rey & Alonso-Tapia (2017) and Rodríguez-Rey &
Alonso-Tapia (2018).
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Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

- 40.6% of parents

Transpersonal growth correlated significantly and

endorsed relating to

positively with:

others [14.31

- Posttraumatic stress symptoms
(r = 0.31, p ≤ 0.001) ***

(10.16) in mothers
17.38 (9.58) in

- Intrusion (r = 0.29, p ≤ 0.001) ***

fathers)

- Avoidance (r = 0.18, p ≤ 0.05) *
- Hyper-activation (r = 0.29, p ≤ 0.001) ***

- 29.4% of parents
endorsed new
possibilities [9.59

Anxiety

(6.86) in mothers

- PTG (overall) correlated significantly and positively
with symptoms of anxiety (r = 0.22, p ≤ 0.01) **

8.02 (6.59) in

- Interpersonal growth correlated significantly and

fathers]
- 25.9% of parents

positively with symptoms of anxiety
(r = 0.22, p ≤ 0.01) *

endorsed spiritual

- Transpersonal growth correlated significantly and

change [2.25 (2.97)
in mothers, 3.15

positively with symptoms of anxiety

(3.38) in fathers]

(r = 0.29, p ≤ 0.001) ***
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Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

Three Factor Structure

Depression

used:

- PTG (overall) correlated significantly and positively
with symptoms of depression (r = 0.20, p ≤ 0.05) *

- 44.8% of parents

- Interpersonal growth correlated significantly and

endorsed personal
growth

positively with symptoms of depression
(r = 0.17, p ≤ 0.05) *

- 54.5% of parents

- Transpersonal growth correlated significantly and

endorsed
interpersonal

positively with symptoms of depression

growth

(r = 0.31, p ≤ 0.001) ***

- 21% of parents
endorsed
transpersonal
growth
Rodríguez-

Total PTG a:

Parent Gender

Parental Perception of Illness

Parental Stress

Rey &

47.40 (26.74)

- Mothers reported significantly

Severity

PTG correlated significantly and positively with:
- Parental stress relating to the PICU environment

higher personal strength (M =
33

Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

Alonso-

Five Factor Structure:

10.59, SD = 5.48) than fathers

Tapia

- 54.5% of parents

(M = 7.75, SD = 4.53)

perceived their child’s illness

(p ≤ 0.05) *

as more severe were

Emotions Experienced

appreciation for life

significantly more likely to

PTG correlated significantly and positively with:

[8.75 (4.46) in

experience PTG

- Positive emotions experienced during admission

mothers, 7.25 (4.53)

(r = 0.21, p ≤ 0.05) *

(2018)8

endorsed*

- Parents of children who

(r = 0.22, p ≤ 0.01) **

(r = 0.20, p ≤ 0.05) *

in fathers]
- 46.2% of parents
endorsed personal
strength [10.50
(5.48) in mothers
7.75 (6.18) in
fathers]
- 40.6% of parents
endorsed relating to

8

The same sample of participants was examined in the following papers, as confirmed in correspondence with the author(s); Rodríguez-Rey & Alonso-Tapia (2017) and Rodríguez-Rey &
Alonso-Tapia (2018).
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Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

others [14.31
(10.16) in mothers
17.38 (9.58) in
fathers)
- 29.4% of parents
endorsed new
possibilities [9.59
(6.86) in mothers
8.02 (6.59) in
fathers]
- 25.9% of parents
endorsed spiritual
change [2.25 (2.97)
in mothers, 3.15
(3.38) in fathers]
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Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

Three Factor
Structure:
- 44.8% of parents
endorsed personal
growth
- 54.5% of parents
endorsed
interpersonal
growth
21% of parents
endorsed
transpersonal growth
Rozen,

Total PTG a:

Education Level

Infants’ Medically Defined

Attachment Style

Taubman–

Not reported.

- Personal strength correlated

Risk Level

- Personal strength correlated significantly and

Ben-Ari,

For the purpose of this

significantly and negatively with

Strauss &

review, calculated

parent education level (t = -2.81,

moderate-high risk were

p ≤ 0.01) **

significantly more likely to

Morag

- Mothers of infants at

36

negatively with mothers’ attachment anxiety
(r = -0.22, p < 0.05) *

Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG

(2018)

from five domains as:

- Spirituality correlated

2.97 (1.39)

Five PTG domains:

experience greater

- Spirituality correlated significantly and negatively

significantly and negatively with

spirituality than mothers of

with mothers’ attachment anxiety

parent education level

low-risk infants (F = 8.26, p

(r = -0.23, p < 0.05) *

(t = -2.28, p ≤ 0.05) *

≤ 0.01) **

Relations with others

Perceived Emotional Support

2.99 (0.95)

Socioeconomic Status

New possibilities

- Relations with others correlated

2.83 (1.11)

significantly and negatively with

Personal strength

parent socioeconomic status

3.5 (1.13)

(t = -2.49, p ≤ 0.05) *

- Relations with others correlated significantly and
positively with maternal emotional support
(r = 0.32, p < 0.01) **
- New possibilities correlated significantly and
positively with maternal emotional support

Spirituality

(r = 0.27, p < 0.05) *
- Personal strength correlated significantly and

1.99 (1.76)
Appreciation of life

positively with maternal emotional support

3.46 (1.29)

(r = 0.44, p < 0.01) **
- Spirituality correlated significantly and positively
with maternal emotional support
(r = 0.23, p < 0.05) *
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Author(s)

Levels of PTG

Demographic factors associated

Clinical factors associated with Psychological factors associated with PTG

(year)

M (SD)

with PTG

PTG
- Appreciation of life correlated significantly and
positively with maternal emotional support
(r = 0.25, p < 0.05) *

Taubman-

Total PTG a:

Ben-Ari,

3.27 (0.71)

None reported.

None reported.

Marital Adaptation
- PTG was significantly and positively correlated with

Findler, &

better marital adaptation (in mothers) immediately

Kuint

following birth

(2010)

(r = .30, p < .05) *

Key
a: Post-traumatic Growth Inventory (PTGI), developed by Tedeschi & Calhoun (1996)
b: Positive Changes Scale (CiO-POS) (11-item subscale of the Changes in Outlook Questionnaire (CiOQ)), developed by Williams & Yule (1993)
c: Developmental Impact Rating Scale (developed by the authors [Miles, Holditch-Davis, Burchinal & Nelson, 1999] for the purpose of the included study)
d: Personal Growth Scale (PGS) (4-item subscale of the Psychological Well-being Scales [PWB]), developed by Ryff et al. (2007) [adapted from Ryff (1989)]
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2.4.

Quality assessment

The quality of included studies was assessed independently by two review authors
(SOT and CS), with two other reviewers (PA and DMcC) resolving any disagreements
by discussion and consensus. As all the studies included in the present review
employed quantitative methods, the Quality Assessment Tool for Observational and
Cross-Sectional Studies, developed by the National Heart, Lung, and Blood Institute
[NHLBI], was used to assess study quality and risk of bias (NHLBI, accessed 2019).
This tool enabled the assignment of a rating of ‘poor’, ‘fair’ or ‘good’ to each study.
3.

Findings

A PRISMA flow diagram depicting stages of the screening and selection process is
presented in Figure 1. The search strategy yielded 447 papers for screening. Of 348
papers retained after duplicates were removed, 322 were excluded because they did
not meet the inclusion criteria. Twenty-six papers were identified as potentially
eligible for inclusion. A further two papers were added following 1) manual screening
of titles and abstracts of the bibliographies of those potentially included, and 2) manual
screening of the bibliographies of review papers yielded within the database search.
This resulted in screening 28 full text papers, 16 of which were excluded (see Figure
1). A total of 12 papers were deemed eligible for inclusion in the review.
3.1

Description of the included studies

The 12 papers included in this review were published between 1999 and 2018, with
ten of the studies published within the last ten years. The studies involved a total of
1,204 participants and all employed either a cross-sectional (Aftyka et al., 2017;
Boztepe et al., 2015; Rodriguez-Rey & Alonso-Tapia, 2017) or prospective (Barr
2011; Barr, 2015; Barr, 2016; Colville & Cream, 2009; Miles et al., 1999; Parker,
2016; Rodriguez-Rey et al., 2018; Rozen et al., 2018; Taubman-Ben-Ari et al., 2010)
quantitative study design. The studies were conducted in Australia (Barr, 2011; Barr,
2015; Barr, 2016), the United States (Miles et al., 1999; Parker, 2016), Spain
(Rodriguez-Rey & Alonso-Tapia, 2017; Rodriguez-Rey & Alonso-Tapia, 2018),
Israel (Rozen et al., 2018; Taubman-Ben-Ari et al., 2010), the United Kingdom
(Colville & Cream, 2009), Poland (Aftyka et al., 2017), and Turkey (Boztepe, et al.,
2015).
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Figure 1: Flow of identification and selection processes (PRISMA diagram).
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Considering the samples employed in the studies, the number of mothers (n = 868) far
outweighed fathers (n = 336). This is because four of the included studies examined
a mother-only sample (Boztepe, et al., 2015; Miles et al., 1999; Rozen et al., 2018;
Taubman-Ben-Ari et al., 2010). Five studies looked at mother and father data
combined (Aftyka et al., 2017; Colville & Cream, 2009; Parker, 2016; Rodriguez-Rey
& Alonso-Tapia, 2017; Rodriguez-Rey & Alonso-Tapia, 2018), and three studies
examined data from mothers and fathers separately (Barr, 2011; Barr, 2015; Barr,
2016). Overall, participant numbers in studies ranged from 50 to 210. A greater
number of studies investigated PTG in a population of NICU parents (Aftyka et al.,
2017; Barr, 2011; Barr, 2015; Barr, 2016; Boztepe, et al., 2015; Miles et al., 1999;
Parker, 2016; Rozen et al., 2018; Taubman-Ben-Ari et al., 2010), compared to a
population of PICU parents (Colville & Cream, 2009; Rodriguez-Rey & AlonsoTapia, 2017; Rodriguez-Rey & Alonso-Tapia, 2018).
Ten of the included studies identified the PTG in parents whose child had been
admitted to intensive care as a primary focus. The aims and objectives of the studies
varied greatly, with much heterogeneity amongst the variables of interest. For
example, 7 studies broadly investigated how different psychological and clinical
factors are associated with PTG and parental adjustment following intensive care, 2
studies evaluated the incidence and severity of PTG amongst parents following
intensive care, one study examined the risk factors associated with PTSD and PTG in
these parents, and finally, 2 studies explored psychological wellbeing of this
population in general. The psychometric tools used to measure PTG in the studies
included; The Post-traumatic Growth Inventory [PTGI] (Aftyka et al., 2017; Barr,
2011; Boztepe, et al., 2015; Colville & Cream, 2009; Rodriguez-Rey & Alonso-Tapia,
2017; Rodriguez-Rey & Alonso-Tapia, 2018; Rozen et al., 2018; Taubman-Ben-Ari
et al., 2010), the Positive Changes subscale of the Changes in Outlook Questionnaire
[CiO-POS] (Barr, 2015; Barr, 2016), the Personal Growth subscale of the
Psychological Well-being Scales [PGS] (Parker, 2016), and a Developmental Impact
Rating Scale developed by the authors for the purpose of measuring growth (Miles et
al., 1999).
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3.2

Methodological quality of the included studies

Two reviewers (SOT and CS) independently rated the quality of each study resulting
in 92% interrater agreement (Cohen’s Kappa of 0.87). Use of the Quality Assessment
Tool for Observational and Cross-Sectional Studies deemed 6 studies to be of “fair”
quality and 4 studies to be of “good” quality. Two studies were assigned the rating
“poor” (See Table 5).
Common issues arising amongst studies included the absence of pre-specified
inclusion and exclusion criteria for recruitment (n = 7), and a lack of reporting sample
size justification and power calculations (n = 9). Additionally, no studies incorporated
a sufficient timeframe for observing the development of PTG within a population of
parents whose child was admitted, or had previously been admitted, to intensive care
(n = 12). The longest timeframe employed within the included studies was a followup 16 months following the child’s birth (with baseline measurement occurring at time
of birth) (Miles, Holditch-Davis, Burchinal, & Nelson, 1999). The median timeframe
employed in the studies was 9.5 months.
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Table 5: Methodological quality assessment of included studies

Research

Study

Participation

question

population

rate

Yes

Yes

No

Yes

Yes

Yes

Recruitment

Sample size

Exposure

Sufficient

Levels of

Exposure

Repeated

Outcome

justification

assessed

timeframe

exposure

measures

assessment

measures

NR

No

No

No

No

Yes

NA

Yes

Yes

NR

No

Yes

No

No

Yes

No

No

Yes

NR

No

No

No

No

Yes

Yes

Yes

Yes

Yes

No

No

No

No

Yes

Yes

No

NR

Yes

No

No

Yes

Yes

Yes

Yes

No

Yes

Yes

No

NR

NR

No

Yes

No

NR

NR

Yes

No

Yes

Yes

Yes

Yes

Blinding

Follow-

Statistical

Rating

up rate

analyses

NA

NA

No

Poor

Yes

NA

NR

Yes

Fair

No

Yes

NA

Yes

Yes

Fair

Yes

No

Yes

NA

Yes

Yes

Good

No

Yes

NA

Yes

NA

NA

No

Fair

No

Yes

Yes

Yes

Yes

NA

No

No

Good

Yes

No

No

Yes

No

No

NA

Yes

No

Poor

Yes

Yes

No

No

Yes

Yes

Yes

NA

NR

Yes

Fair

Yes

No

No

No

No

Yes

NA

Yes

NA

NA

No

Fair

Yes

NR

Yes

No

Yes

Yes

No

Yes

NA

No

No

Good

Aftyka et al.
(2017)
Barr
(2011)
Barr
(2015)
Barr
(2016)
Boztepe et al.
(2015)
Colville & Cream
(2009)
Miles et al.
(1999)
Parker
(2016)
Rodríguez-Rey &
Alonso-Tapia (2017)
Rodríguez-Rey &
Alonso-Tapia (2018)
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Research

Study

Participation

question

population

rate

Yes

Yes

Yes

Yes

No

Yes

Recruitment

Sample size

Exposure

Sufficient

Levels of

Exposure

Repeated

Outcome

justification

assessed

timeframe

exposure

measures

assessment

measures

Yes

Yes

Yes

No

Yes

Yes

No

Yes

NR

No

Yes

No

No

No

No

Yes

Blinding

Follow-

Statistical

Rating

up rate

analyses

NA

Yes

Yes

Good

NA

Yes

Yes

Fair

Rozen et al.
(2018)
Taubman-Ben-Ari et
al. (2010)

Key
Research question: Was the research question or objective in this paper clearly stated?
Study population: Was the study population clearly specified and defined?
Participation rate: Was the participation rate of eligible persons at least 50%?
Recruitment: Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion
criteria for being in the study pre-specified and applied uniformly to all participants?
Sample size justification: Was a sample size justification, power description, or variance and effect estimates provided?
Exposure assessed prior: For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?
Sufficient timeframe: Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?
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Levels of exposure: For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g.,
categories of exposure, or exposure measured as continuous variable)?
Exposure measures: Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study
participants?
Repeated assessment: Was the exposure(s) assessed more than once over time?
Outcome measures: Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study
participants?
Blinding: Were the outcome assessors blinded to the exposure status of participants?
Follow-up rate: Was loss to follow-up after baseline 20% or less?
Statistical analyses: Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and
outcome(s)?
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3.3

Levels of PTG amongst parents following admission of their child to the
intensive care unit

Parent samples in all the included studies endorsed a medium to very high level of
PTG in the weeks, months, and years following their child’s admission to intensive
care. Due to variability in both the psychometric tools used, and the method of
reporting, providing an estimate of the average prevalence of PTG within all study
samples presented a challenge. Studies employing the PTGI measure that reported a
mean total PTG demonstrated scores that ranged from 47.4 to 75.70, indicating a
moderate to very high degree of PTG (Aftyka, Rozalska‐Walaszek, Rosa, Rybojad, &
Karakuła‐Juchnowicz, 2017; Barr, 2011; Boztepe, Inci, & Tanhan, 2015; Colville &
Cream, 2009; Rodríguez-Rey & Alonso-Tapia, 2017; Rodríguez-Rey & AlonsoTapia, 2018; Rozen et al., 2018; Taubman-Ben-Ari et al., 2010).
3.4

What are the demographic factors associated with PTG in parents following
admission of their child to the intensive care unit?

Four studies demonstrated significant associations between PTG and demographic
factors, including; parent gender (Barr, 2015; Rodriguez-Rey & Alonso-Tapia, 2018),
child age (Colville & Cream, 2009), parent education level (Rozen et al., 2018), and
socioeconomic status (Rozen et al., 2018). Mothers of children previously admitted to
intensive care were significantly more likely to experience higher PTG than fathers
(Barr, 2015; Rodriguez-Rey & Alonso-Tapia, 2018). Furthermore, parents of older
children exhibited significantly higher levels of PTG following their child’s PICU
admission, when compared to parents of younger children [ρ = 0.03] (Colville &
Cream, 2009). Finally, in their 2018 study, Rozen et al. highlighted associations
between PTG and parent education level; with parents with lower education levels
endorsing greater personal strength [t = -2.81] and spirituality [t = -2.28] (Rozen et al.,
2018). Parents of lower socioeconomic status also reported greater growth in
interpersonal relationships [t = -2.49] (Rozen et al., 2018).
3.5

What are the clinical factors associated with PTG in parents following
admission of their child to the intensive care unit?

Six studies demonstrated significant associations between PTG and clinical factors,
including; parental perceptions of child’s illness severity (Rodriguez-Rey & AlonsoTapia, 2017; Rodriguez-Rey & Alonso-Tapia, 2018), child’s illness severity (Rozen
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et al., 2018), child ventilation (Colville & Cream, 2009), child level of technology
dependence (Miles et al., 1999), child’s mental development (Miles et al., 1999), and
child survival (Aftyka et al., 2017). Parents who perceived their child’s illness to be
more severe [r = 0.19; r = 0.21], and parents whose children were objectively more
severely-ill [F = 8.26], were demonstrated as significantly more likely to experience
PTG (Rodriguez-Rey & Alonso-Tapia, 2017; Rodriguez-Rey & Alonso-Tapia, 2018;
Rozen et al., 2018). Colville & Cream (2009) found that parents of ventilated children
exhibited higher PTG scores than parents of non-ventilated children [r = 0.02].
However, in another study, mothers of children who were more technology-dependent
(i.e. – had a greater number of technologies involved in their care) at an early age were
significantly less likely to experience PTG when compared to mothers whose children
were less dependent [r = -0.26] (Miles et al., 1999). Mothers of children with lower
mental development were also significantly less likely to experience PTG [r = 0.03]
(Miles et al., 1999). Finally, Aftyka et al. (2017) found that parents of children who
survived following their admission to intensive care experienced greater levels of PTG
than bereaved parents.
3.6

What are the psychological factors associated with PTG in parents following
admission of their child to the intensive care unit?

All studies included in this review demonstrated significant associations between PTG
and psychological factors. In total, thirty-four psychometric tools were used to
examine a wide array of psychological variables. A full breakdown of the
psychometric tools used to examine each variable is outlined in in table 6.
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Table 6: Tools used in the assessment of psychological factors
Number
Variable

Measure

Measure Author(s)

of studies

Parental Stress

Perceived Stress Scale [PSS]

Cohen, Kamarck, & Mermelstein (1983)

2

Parental Stressor Scale: PICU [PSS: PICU]

Carter & Miles (1989)

2

Parental Stressor Scale: NICU [PSS: NICU]

Miles, Funk, & Carlson (1993)

1

Parental Stressor Scale: Infant Hospitalisation [PSS: IH]

Miles, Funk, & Carlson (1993)

1

Stanford Acute Stress Reaction Questionnaire [SASRQ]

Cardeña, Koopman, Classen, Waelde, & Spiegel (2000)

1

The Family Inventory of Life Events and Changes

McCubbin & Thompson (1987)

1

[FILE]
Posttraumatic

Impact of Events Scale - Revised [IES-R]

Weiss & Marmar (1997)

2

Stress

Impact of Events Scale [IES]

Horowitz, Wilner, & Alvarez (1979)

1

Davidson Trauma Scale [DTS]

Davidson et al. (1997)

1

Psychological

Ryff’s Psychological Well-Being Scales [PWB]

Ryff & Keyes (1995)

2

Wellbeing &

Mental Health Inventory [MHI]

Veit & Ware (1983)

2

Hospital Anxiety and Depression Scale [HADS]

Zigmond & Snaith (1983

2

Center for Epidemiologic Studies Depression Scale

Radloff (1977)

2

COPE Inventory

Carver, Scheier, & Weintraub (1989)

1

Mental Health
Depression

Coping
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Number
Variable

Measure

Measure Author(s)

of studies

Coping Inventory for Stressful Situations [CISS]

Endler & Parker (1999)

1

Revised Ways of Coping Questionnaire [WOCQ]

Folkman et al (1986)

1

Attitudes towards

Death Attitude Profile – Revised [DAP-R]

Wong, Reker, & Gesser (1994)

1

Death

Collett-Lester Fear of Death Scale [CLFDS]

Lester (1990)

1

Social and

Multidimensional Scale of Perceived Social Support

Zimet, Dahlem, Zimet, & Farley (1988)

1

Emotional

[MSPSS]

Support

Support Functions Scale [SFS]

Dunst, Trivette, & Deal (1988)

2

Anxiety

Hospital Anxiety and Depression Scale [HADS]

Zigmond & Snaith (1983)

2

Worry about

Child Health Worry Scale [CHWS]

Miles (1998)

1

Child

Mothers’ Feelings towards their Baby Questionnaire

Levy-Shiff, Sharir, & Mogilner (1989)

1

Attachment Style

Experiences in Close Relationships Scale [ECRS]

Brennan, Clark, & Shaver (1998)

2

Guilt & shame-

Test of Self-Conscious Affect-3 (TOSCA)

Tangney & Dearing (2002)

1

Sense of Control

Sense of Mastery Scale [SOM]

Pearlin, Lieberman, Menaghan, & Mullan (1981)

1

Satisfaction with

Family Apgar Scale

Smilkstein, Ashworth, & Montano (1982)

1

proneness

Family Life
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Number
Variable

Measure

Measure Author(s)

of studies

Maternal Identity

Maternal Identity Scale: Critically Ill Infant [MIS]

Miles (1998)

1

Maternal

Behavioural observations of mother-infant interactions

N/A

1

Maternal

Behavioural observations of mother-infant interactions

of the HOME Inventory:

1

Competence

plus the Home Observation for Measurement of the

Caldwell & Bradley (1984)

Presence

Environment [HOME]
Resilience

Brief Resilience Scale [BRS]

Smith et al. (2008)

1

Emotions during

Modified Differential Emotions Scale [mDES]

Fredrickson, Tugade, Waugh, & Larkin (2003)

1

Self-esteem

Self-esteem Scale [SES]

Rosenberg (1979)

1

Marital

Evaluating and Nurturing Relationship Issues

Fowers & Olson (1989)

1

adaptation

Communication and Happiness Scale [ENRICH]

Infant

Infant Characteristics Questionnaire [ICQ]

Bates, Freeland, & Lounsbury (1979)

1

Admission

Temperament
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Demonstrated associations between PTG and posttraumatic stress
The psychological presentation with the greatest links to PTG amongst parents was
posttraumatic stress. Symptoms of post-traumatic stress, including intrusive reexperiencing, avoidance, and hyperarousal, were found to be significantly positively
associated with PTG in all the studies in which they were examined (Aftyka et al.,
2017; Boztepe et al., 2015; Colville & Cream, 2009; Rodriguez-Rey & Alonso-Tapia,
2017), with particularly strong links to interpersonal and transpersonal growth
uncovered (Rodriguez-Rey & Alonso-Tapia, 2017). Consistent with the available
literature, Colville and Cream (2009) found the relationship between PTG and PTSD
symptoms to be curvilinear; suggesting that parents experiencing a moderate level of
PTSD are more likely to exhibit PTG when compared to those experiencing lower or
higher levels of posttraumatic stress. However, this curvilinear relationship was
contraindicated in Rodriguez-Rey and Alonso-Tapia’s (2017), the results of which
show that high levels of posttraumatic stress are also linked to PTG. Given that PTG
is more strongly linked to positive outcomes over two years following the traumatic
event (Helgeson, Reynolds, & Tomich, 2006), and these studies measure PTG at fourmonths and six-months post admission respectively, the nature of the relationship
between PTG and PTSD warrants further longitudinal investigation. Despite this,
these findings demonstrate that the impact and magnitude of the intensive care
experience are of importance to the development of PTG in parents of critically ill
children.
Demonstrated associations between PTG and parental stress
Environmental stressors in both the NICU environment (e.g., the sights and sounds of
the unit and infants’ appearance) (Barr, 2011), and the PICU environment (e.g.,
medical procedures conducted on the child and separation from the child) (RodriguezRey & Alonso-Tapia, 2018), were found to be major predictors of PTG in parents of
admitted children, particularly mothers (Barr, 2011). Rodriguez-Rey and AlonsoTapia (2018) also found that positive emotions experienced during admission were
positively related to PTG six months following discharge [r = 0.20]. Conversely,
parents who experienced greater worry in relation to their child’s health were less
likely to experience PTG during the first 16 months following their child’s admission
[r = 0.48] (Miles et al., 1999).
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Parker (2016) also demonstrated that personal growth at time of admission to intensive
care was significantly negatively correlated with symptoms of acute stress disorder at
three-week follow-up [r = -0.50]. Whilst not explored in other studies, this finding
indicates that personal growth (being open to new experiences and considering the self
as growing and expanding over time), may actually be a protective factor against the
development of acute stress disorder amongst these parents.
Demonstrated associations between PTG and parent psychological wellbeing
Greater psychosocial wellbeing and more positive mental health in mothers were
significantly (moderately) associated with positive changes in outlook in mothers [r =
.44], but not in fathers (Barr, 2016). Parker (2016) replicated this finding across four
domains of psychological wellbeing, identifying a particularly strong association
between positive relations with others and personal growth [r = 0.47].
Considering psychological presentations and how these are linked to PTG; RodriguezRey and Alonso-Tapia (2017) found PTG to be significantly and positively correlated
with both anxiety [r = 0.22] and depression [r = 0.20]. Interestingly, transpersonal
growth (encompassing spiritual beliefs and life possibilities) was most strongly
associated with greater anxiety [r = 0.29] and depression [r = 0.31] in parents of
children whose children had been admitted to intensive care (Rodriguez-Rey &
Alonso-Tapia, 2017). These findings add weight to the evidence that positive and
negative effects of traumatic events (such as a child’s intensive care hospitalisation)
can coexist and manifest within the same person.
Demonstrated associations between PTG and coping strategies
Several significant positive relationships were uncovered between PTG and the use of
adaptive coping strategies. The most strongly associated coping strategies were those
of; positive reinterpretation [ρ = 0.34] (Aftyka et al., 2017), planful problem solving
[r = 0.30] and positive reappraisal [r = 0.56] (Barr, 2011), with moderate associations
revealed between PTG and task-oriented coping [ρ = 0.29], and PTG and avoidanceoriented coping [ρ = 0.25] (Aftyka et al., 2017).
Coping strategies were more commonly linked to greater PTG in mothers rather than
fathers (Barr, 2011). Gender differences were found in the type of coping strategies
adopted by mothers (accepting responsibility [r = 0.43], planful problem-solving [r =
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0.30], escape avoidance [r = 0.36], social support seeking [r = 0.33], and confrontive
coping [r = 0.32],) versus fathers (confrontive coping [r = 0.26]), with self-controlling
linked to greater PTG in both mothers [r = 0.38] and fathers [r = 0.24] (Barr, 2011).
Demonstrated associations between PTG and social support
One study identified a positive relationship between PTG and social support,
indicating that parents who perceived more social support from their friends, family,
and significant other, were more likely to experience PTG (Boztepe et al., 2015).
Demonstrated associations between PTG and attitudes towards death
Barr (2011; 2015) sought to investigate parents’ attitudes towards death (including
how much they both feared and accepted death) and how these may be related to PTG
following their child’s admission to intensive care. Gender differences in attitudes
towards death were revealed; escape acceptance (i.e. – accepting death as the ultimate
solution to life’s problems and worries) was significantly negatively correlated with
PTG in mothers [r = -.26] (Barr, 2015), whereas fearing death was significantly
positively associated with PTG in fathers [r = 0.37] (Barr, 2011). Death avoidance (or
avoiding thoughts of death) was significantly positively correlated with positive
changes in outlook in both mothers [(r = .31] and fathers [r = .44].
With these findings, Barr (2011; 2015) suggests that parents who actively feared and
avoided the idea of death were more likely to experience PTG in the aftermath of their
child’s admission to intensive care. These findings reinforce previous literature that
has found existential emotions to be adaptive as well as maladaptive (Tangney &
Fischer, 1995; Cozzolino, 2006; Park, Mills-Baxter, & Fenster, 2005).
Other demonstrated associations with PTG
Three final relationships were uncovered in this review, between PTG and; 1) maternal
identity, 2) marital adaptation, and 3) guilt-proneness. Mothers of children with a
higher sense of maternal identity in the early months of life were significantly less
likely to experience positive growth [r = 1.03] (Miles et al., 1999). However, higher
personal growth one year following the child’s admission was associated with better
marital adaptation immediately following admission [r = .30] (Taubman-Ben-Ari et
al., 2010). Finally, Barr (2011) found that guilt-proneness in fathers is significantly
positively associated with PTG [r = 0.25]. In this case, Barr (2011) assumes this to be
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adaptive guilt, which has been previously associated with empathy, altruism, and
perspective taking (Tangney & Fischer, 1995).
4.

Discussion

The experience of one’s child being admitted to intensive care represents a significant
traumatic event in the life of a parent. Whilst the high rate of resulting posttraumatic
stress symptoms has been previously documented amongst this population of parents
(Lefkowitz et al., 2010; Rees et al., 2004; Bronner et al., 2010), the positive change
parents undergo following their child’s discharge from the intensive care unit has been
a less investigated topic. The present review reveals that the phenomenon of PTG is
highly prevalent amongst these parents, and has strong links to parental psychological
wellbeing and patterns of adaptive coping.
The finding that PTG is more common amongst mothers when compared to fathers is
unsurprising. Previous research demonstrates that the female gender is a significant
predictor of PTG in parents of critically-ill children (Hungerbuehler, Vollrath, &
Landolt, 2011). However, whether the reason for this lies within the maternal
parenting role, or the willingness to be in contact with distressing thoughts, feelings
and images, which Kashdan and Kane (2011) posit serves as a catalyst for the
development of PTG, warrants further examination.
Perhaps more interesting is the conflicting evidence regarding the possible curvilinear
relationship between PTSD and PTG uncovered within the findings of this review
(Colville & Cream, 2009; Rodriguez-Rey & Alonso-Tapia, 2017). One possible
explanation for the divergent findings of this review lies in the significant relationship
identified between PTG and parents’ perceptions of the severity of their child’s illness
(Rodriguez-Rey & Alonso-Tapia, 2017; Rodriguez-Rey & Alonso-Tapia, 2018).
Given that the time spent in intensive care can be an acutely distressing experience
that may impact on parents’ perceptions of illness severity, future research should
endeavour to track both perceptions of illness severity, and PTG, over time, to assess
whether this variable may moderate the relationship between PTSD and PTG. This
review further highlights the need for longitudinal research with parents following
their child’s discharge from intensive care to examine the trajectory of the PTG
experienced.
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Davydow, Richardson, Zatzixk and Katon’s (2010) review of the factors associated
with PTSD symptoms in parents of children admitted to intensive care highlighted that
psychological variables were more strongly associated with subsequent PTS
symptoms than demographic or medical variables. These psychological variables
included; retrospective reports of stress experienced during admission (Colville &
Gracey, 2006; Baluffi et al., 2004), and parents’ perceptions of how life-threatening
their child’s illness is (at the time of admission) (Baluffi et al., 2004). These findings
suggest that, in terms of predicting psychological outcome, subjective experience is
more important than objective aspects of the ICU experience - i.e. how something is
experienced is more of a predictor of future distress than what is experienced (Colville
& Pierce, 2012). Indeed, it is widely acknowledged that acute stress can result in
significant distortion effects on both one’s current perception of an event and
recollections in memory (Hancock & Weaver, 2005; Mather & Sutherland, 2011).
Findings uncovered in the present review suggest that this same underlying process
may be at play in the development of PTG, as in the development of PTSD, over time.
The strategies employed to cope with the post intensive care experience were another
significant factor associated with the development of PTG. The adaptive nature of
existential emotions, previously often thought to be maladaptive, has been
demonstrated (Barr, 2015). In the same way that Cozzolino (2006) postulates that
contemplating one’s own mortality can promote personal growth; the existential
emotion of fearing death was significantly associated with PTG (Barr, 2011).
Prior to Barr’s (2015) novel finding, death avoidance was widely believed to hamper
facets of personal growth (Cozzolino, 2006; Tomer, Eliason, & Wong, 2007).
However, this finding suggests that parents of children previously admitted to
intensive care may use avoidance of thoughts of death as an effective coping strategy.
One theory why this strategy may promote PTG suggests that this is due to the
experience of their child’s ICU admission being uniquely mortality salient (i.e. resulting in an awareness that death is inevitable) (Lykins, Segerstrom, Averill, Evans,
& Kemeny, 2007). The traumatic experience of their child’s admission to intensive
care may cause parents to appraise the fragility of life, thus resulting in positive
appraisal and PTG. Future research should seek to confirm this finding and more
closely examine the processes involved.
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Findings of the present review must be interpreted in light of the lack of directionality
within the results. Through the corroboration of correlational analyses, novel
associations have been established between PTG and demographic, clinical, and
psychological variables. However, the bidirectional influences of these variables must
also be considered. For example, whilst it is possible that higher levels of PTG lead to
more positive psychosocial wellbeing, it is also possible that positive psychosocial
wellbeing leads to greater PTG. Future research should seek to ascertain the
directionality of the associations demonstrated here.
4.1

Strengths and Limitations of the Review

To the author’s knowledge, this is the first systematic review to synthesis evidence
relating to the factors associated with PTG in a population of parents whose children
have previously been admitted to intensive care. The review employed a
comprehensive screening and quality appraisal process which may be viewed as a
strength.
Despite this, the present review was not without limitations. Due to the heterogeneity
of the variables examined within the studies, a narrative synthesis was undertaken with
no meta-analytic component. Thus, the review provides a mainly descriptive account
of the findings. Many studies included in this review were deemed to be of “fair”
quality (n = 6), with some concerns regarding risk-of-bias. The findings of the study
should be considered in the context of their assessed methodological rigour. Finally,
this review only included studies employing a quantitative design. Research using
qualitative methods may have contributed to our understanding of PTG in this
population.
4.2

Clinical Implications

The positive links established between PTG and the psychological wellbeing of
parents following their child’s admission to intensive care are of clinical relevance.
Future research should seek to rigorously evaluate clinical interventions that seek to
promote PTG amongst these parents, as evidence from this review suggests that this
may in turn increase psychological wellbeing.
Considering the well-documented link between parent psychopathology and child
psychopathology, and the observation that almost half of all children admitted to
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intensive care are aged below one year (Paediatric Intensive Care Audit Network,
2005), it may be most appropriate to provide such an intervention at parent-level.
Interventions to promote PTG in parents therefore denote a valuable investigation
when seeking to improve family-wide psychological wellbeing. Such interventions
should be developed and evaluated in order to facilitate growth and positive outcomes
for parents of children previously admitted to intensive care.
4.3

Future Research

The findings of the present review highlight the heterogeneity amongst the factors
examined when seeking to investigate PTG in this population of parents. Future
research should seek to employ greater homogeneity when examining what predicts
PTG amongst parents’ whose child has been admitted to intensive care. More focused
research would help in the design of a feasible parent intervention to promote PTG.
Finally, this area of research would benefit greatly from more studies employing a
longitudinal design. Helgeson et al. (2006) have highlighted that PTG-related
outcomes often take over two years to manifest. None of the included studies in this
review have incorporated a timeframe for observing PTG greater than 16 months, with
the median timeframe being 9.5 months following ICU admission. Future research
should aim to fill this gap in the literature in a bid to investigate the long-term
trajectory of PTG in this population of parents.
4.4

Conclusion

The present systematic review demonstrates that PTG is a common positive outcome
for parents following the exceptionally distressing event of having a child admitted to
the intensive care unit. Whilst mothers more commonly experienced PTG,
psychological factors were more commonly associated with PTG in comparison to
demographic and clinical factors. Such psychological factors include post-traumatic
stress, coping, and perceived severity of their child’s illness. This suggests that
parents’ subjective experience of intensive care may be greater associated with PTG
than the objective reality. This is an important consideration when seeking to develop
psychological interventions for parents of children admitted to intensive care,
suggesting that, for example, it may be beneficial to screen parents’ levels of
subjective distress whilst in ICU with their child. Future research would benefit from
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examining variables of greater homogeneity, and employing longer timeframes, when
investigating PTG amongst parents of children previously admitted to intensive care.
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SECTION 2: TECHNICAL APPENDIX FOR THE SYSTEMATIC LITERATURE REVIEW
Appendix A: Quality Assessment Tool
Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies developed by the National Heart, Lung, and Blood Institute
Criteria

Yes No

Other
(CD, NR, NA)*

1. Was the research question or objective in this paper clearly stated?
2. Was the study population clearly specified and defined?
3. Was the participation rate of eligible persons at least 50%?
4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were
inclusion and exclusion criteria for being in the study prespecified and applied uniformly to all participants?
5. Was a sample size justification, power description, or variance and effect estimates provided?
6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?
7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if
it existed?
8. For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the
outcome (e.g., categories of exposure, or exposure measured as continuous variable)?
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Criteria

Yes No

Other
(CD, NR, NA)*

9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across
all study participants?
10. Was the exposure(s) assessed more than once over time?
11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across
all study participants?
12. Were the outcome assessors blinded to the exposure status of participants?
13. Was loss to follow-up after baseline 20% or less?
14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between
exposure(s) and outcome(s)?
Quality Rating (Good, Fair, or Poor)
Rater #1 initials:
Rater #2 initials:
Additional Comments (If POOR, please state why):

*CD, cannot determine; NA, not applicable; NR, not reported
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Guidance for Assessing the Quality of Observational Cohort and Cross-Sectional
Studies
The guidance document below is organized by question number from the tool for
quality assessment of observational cohort and cross-sectional studies.
Question 1. Research question
Did the authors describe their goal in conducting this research? Is it easy to understand
what they were looking to find? This issue is important for any scientific paper of any
type. Higher quality scientific research explicitly defines a research question.
Questions 2 and 3. Study population
Did the authors describe the group of people from which the study participants were
selected or recruited, using demographics, location, and time period? If you were to
conduct this study again, would you know who to recruit, from where, and from what
time period? Is the cohort population free of the outcomes of interest at the time they
were recruited?
An example would be men over 40 years old with type 2 diabetes who began seeking
medical care at Phoenix Good Samaritan Hospital between January 1, 1990 and
December 31, 1994. In this example, the population is clearly described as: (1) who
(men over 40 years old with type 2 diabetes); (2) where (Phoenix Good Samaritan
Hospital); and (3) when (between January 1, 1990 and December 31, 1994). Another
example is women ages 34 to 59 years of age in 1980 who were in the nursing
profession and had no known coronary disease, stroke, cancer, hypercholesterolemia,
or diabetes, and were recruited from the 11 most populous States, with contact
information obtained from State nursing boards.
In cohort studies, it is crucial that the population at baseline is free of the outcome of
interest. For example, the nurses' population above would be an appropriate group in
which to study incident coronary disease. This information is usually found either in
descriptions of population recruitment, definitions of variables, or inclusion/exclusion
criteria.
You may need to look at prior papers on methods in order to make the assessment for
this question. Those papers are usually in the reference list.
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If fewer than 50% of eligible persons participated in the study, then there is concern
that the study population does not adequately represent the target population. This
increases the risk of bias.
Question 4. Groups recruited from the same population and uniform eligibility
criteria
Were the inclusion and exclusion criteria developed prior to recruitment or selection
of the study population? Were the same underlying criteria used for all of the subjects
involved? This issue is related to the description of the study population, above, and
you may find the information for both of these questions in the same section of the
paper.
Most cohort studies begin with the selection of the cohort; participants in this cohort
are then measured or evaluated to determine their exposure status. However, some
cohort studies may recruit or select exposed participants in a different time or place
than unexposed participants, especially retrospective cohort studies–which is when
data are obtained from the past (retrospectively), but the analysis examines exposures
prior to outcomes. For example, one research question could be whether diabetic men
with clinical depression are at higher risk for cardiovascular disease than those without
clinical depression. So, diabetic men with depression might be selected from a mental
health clinic, while diabetic men without depression might be selected from an internal
medicine or endocrinology clinic. This study recruits groups from different clinic
populations, so this example would get a "no."
However, the women nurses described in the question above were selected based on
the same inclusion/exclusion criteria, so that example would get a "yes."
Question 5. Sample size justification
Did the authors present their reasons for selecting or recruiting the number of people
included or analyzed? Do they note or discuss the statistical power of the study? This
question is about whether or not the study had enough participants to detect an
association if one truly existed.
A paragraph in the methods section of the article may explain the sample size needed
to detect a hypothesized difference in outcomes. You may also find a discussion of
power in the discussion section (such as the study had 85 percent power to detect a 20
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percent increase in the rate of an outcome of interest, with a 2-sided alpha of 0.05).
Sometimes estimates of variance and/or estimates of effect size are given, instead of
sample size calculations. In any of these cases, the answer would be "yes."
However, observational cohort studies often do not report anything about power or
sample sizes because the analyses are exploratory in nature. In this case, the answer
would be "no." This is not a "fatal flaw." It just may indicate that attention was not
paid to whether the study was sufficiently sized to answer a prespecified question–i.e.,
it may have been an exploratory, hypothesis-generating study.
Question 6. Exposure assessed prior to outcome measurement
This question is important because, in order to determine whether an exposure causes
an outcome, the exposure must come before the outcome.
For some prospective cohort studies, the investigator enrolls the cohort and then
determines the exposure status of various members of the cohort (large
epidemiological studies like Framingham used this approach). However, for other
cohort studies, the cohort is selected based on its exposure status, as in the example
above of depressed diabetic men (the exposure being depression). Other examples
include a cohort identified by its exposure to fluoridated drinking water and then
compared to a cohort living in an area without fluoridated water, or a cohort of military
personnel exposed to combat in the Gulf War compared to a cohort of military
personnel not deployed in a combat zone.
With either of these types of cohort studies, the cohort is followed forward in time (i.e.,
prospectively) to assess the outcomes that occurred in the exposed members compared
to nonexposed members of the cohort. Therefore, you begin the study in the present
by looking at groups that were exposed (or not) to some biological or behavioural
factor, intervention, etc., and then you follow them forward in time to examine
outcomes. If a cohort study is conducted properly, the answer to this question should
be "yes," since the exposure status of members of the cohort was determined at the
beginning of the study before the outcomes occurred.
For retrospective cohort studies, the same principal applies. The difference is that,
rather than identifying a cohort in the present and following them forward in time, the
investigators go back in time (i.e., retrospectively) and select a cohort based on their
exposure status in the past and then follow them forward to assess the outcomes that
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occurred in the exposed and nonexposed cohort members. Because in retrospective
cohort studies the exposure and outcomes may have already occurred (it depends on
how long they follow the cohort), it is important to make sure that the exposure
preceded the outcome.
Sometimes cross-sectional studies are conducted (or cross-sectional analyses of
cohort-study data), where the exposures and outcomes are measured during the same
timeframe. As a result, cross-sectional analyses provide weaker evidence than regular
cohort studies regarding a potential causal relationship between exposures and
outcomes. For cross-sectional analyses, the answer to Question 6 should be "no."
Question 7. Sufficient timeframe to see an effect
Did the study allow enough time for a sufficient number of outcomes to occur or be
observed, or enough time for an exposure to have a biological effect on an outcome?
In the examples given above, if clinical depression has a biological effect on increasing
risk for CVD, such an effect may take years. In the other example, if higher dietary
sodium increases BP, a short timeframe may be sufficient to assess its association with
BP, but a longer timeframe would be needed to examine its association with heart
attacks.
The issue of timeframe is important to enable meaningful analysis of the relationships
between exposures and outcomes to be conducted. This often requires at least several
years, especially when looking at health outcomes, but it depends on the research
question and outcomes being examined.
Cross-sectional analyses allow no time to see an effect, since the exposures and
outcomes are assessed at the same time, so those would get a "no" response.
Question 8. Different levels of the exposure of interest
If the exposure can be defined as a range (examples: drug dosage, amount of physical
activity, amount of sodium consumed), were multiple categories of that exposure
assessed? (for example, for drugs: not on the medication, on a low dose, medium dose,
high dose; for dietary sodium, higher than average U.S. consumption, lower than
recommended consumption, between the two). Sometimes discrete categories of
exposure are not used, but instead exposures are measured as continuous variables (for
example, mg/day of dietary sodium or BP values).
71

In any case, studying different levels of exposure (where possible) enables
investigators to assess trends or dose-response relationships between exposures and
outcomes–e.g., the higher the exposure, the greater the rate of the health outcome. The
presence of trends or dose-response relationships lends credibility to the hypothesis of
causality between exposure and outcome.
For some exposures, however, this question may not be applicable (e.g., the exposure
may be a dichotomous variable like living in a rural setting versus an urban setting or
vaccinated/not vaccinated with a one-time vaccine). If there are only two possible
exposures (yes/no), then this question should be given an "NA," and it should not count
negatively towards the quality rating.
Question 9. Exposure measures and assessment
Were the exposure measures defined in detail? Were the tools or methods used to
measure exposure accurate and reliable–for example, have they been validated or are
they objective? This issue is important as it influences confidence in the reported
exposures. When exposures are measured with less accuracy or validity, it is harder to
see an association between exposure and outcome even if one exists. Also, as
important is whether the exposures were assessed in the same manner within groups
and between groups; if not, bias may result.
For example, retrospective self-report of dietary salt intake is not as valid and reliable
as prospectively using a standardized dietary log plus testing participants' urine for
sodium content. Another example is measurement of BP, where there may be quite a
difference between usual care, where clinicians measure BP however it is done in their
practice setting (which can vary considerably), and use of trained BP assessors using
standardized equipment (e.g., the same BP device which has been tested and
calibrated) and a standardized protocol (e.g., patient is seated for 5 minutes with feet
flat on the floor, BP is taken twice in each arm, and all four measurements are
averaged). In each of these cases, the former would get a "no" and the latter a "yes."
Here is a final example that illustrates the point about why it is important to assess
exposures consistently across all groups: If people with higher BP (exposed cohort)
are seen by their providers more frequently than those without elevated BP
(nonexposed group), it also increases the chances of detecting and documenting
changes in health outcomes, including CVD-related events. Therefore, it may lead to
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the conclusion that higher BP leads to more CVD events. This may be true, but it could
also be due to the fact that the subjects with higher BP were seen more often; thus,
more CVD-related events were detected and documented simply because they had
more encounters with the health care system. Thus, it could bias the results and lead
to an erroneous conclusion.
Question 10. Repeated exposure assessment
Was the exposure for each person measured more than once during the course of the
study period? Multiple measurements with the same result increase our confidence that
the exposure status was correctly classified. Also, multiple measurements enable
investigators to look at changes in exposure over time, for example, people who ate
high dietary sodium throughout the follow-up period, compared to those who started
out high then reduced their intake, compared to those who ate low sodium throughout.
Once again, this may not be applicable in all cases. In many older studies, exposure
was measured only at baseline. However, multiple exposure measurements do result
in a stronger study design.
Question 11. Outcome measures
Were the outcomes defined in detail? Were the tools or methods for measuring
outcomes accurate and reliable–for example, have they been validated or are they
objective? This issue is important because it influences confidence in the validity of
study results. Also important is whether the outcomes were assessed in the same
manner within groups and between groups.
An example of an outcome measure that is objective, accurate, and reliable is death–
the outcome measured with more accuracy than any other. But even with a measure as
objective as death, there can be differences in the accuracy and reliability of how death
was assessed by the investigators. Did they base it on an autopsy report, death
certificate, death registry, or report from a family member? Another example is a study
of whether dietary fat intake is related to blood cholesterol level (cholesterol level
being the outcome), and the cholesterol level is measured from fasting blood samples
that are all sent to the same laboratory. These examples would get a "yes." An example
of a "no" would be self-report by subjects that they had a heart attack, or self-report of
how much they weigh (if body weight is the outcome of interest).

73

Similar to the example in Question 9, results may be biased if one group (e.g., people
with high BP) is seen more frequently than another group (people with normal BP)
because more frequent encounters with the health care system increases the chances
of outcomes being detected and documented.
Question 12. Blinding of outcome assessors
Blinding means that outcome assessors did not know whether the participant was
exposed or unexposed. It is also sometimes called "masking." The objective is to look
for evidence in the article that the person(s) assessing the outcome(s) for the study (for
example, examining medical records to determine the outcomes that occurred in the
exposed and comparison groups) is masked to the exposure status of the participant.
Sometimes the person measuring the exposure is the same person conducting the
outcome assessment. In this case, the outcome assessor would most likely not be
blinded to exposure status because they also took measurements of exposures. If so,
make a note of that in the comments section.
As you assess this criterion, think about whether it is likely that the person(s) doing
the outcome assessment would know (or be able to figure out) the exposure status of
the study participants. If the answer is no, then blinding is adequate. An example of
adequate blinding of the outcome assessors is to create a separate committee, whose
members were not involved in the care of the patient and had no information about the
study participants' exposure status. The committee would then be provided with copies
of participants' medical records, which had been stripped of any potential exposure
information or personally identifiable information. The committee would then review
the records for prespecified outcomes according to the study protocol. If blinding was
not possible, which is sometimes the case, mark "NA" and explain the potential for
bias.
Question 13. Follow-up rate
Higher overall follow-up rates are always better than lower follow-up rates, even
though higher rates are expected in shorter studies, whereas lower overall follow-up
rates are often seen in studies of longer duration. Usually, an acceptable overall followup rate is considered 80 percent or more of participants whose exposures were
measured at baseline. However, this is just a general guideline. For example, a 6-month
cohort study examining the relationship between dietary sodium intake and BP level
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may have over 90 percent follow-up, but a 20-year cohort study examining effects of
sodium intake on stroke may have only a 65 percent follow-up rate.
Question 14. Statistical analyses
Were key potential confounding variables measured and adjusted for, such as by
statistical adjustment for baseline differences? Logistic regression or other regression
methods are often used to account for the influence of variables not of interest.

This is a key issue in cohort studies, because statistical analyses need to control for
potential confounders, in contrast to an RCT, where the randomization process
controls for potential confounders. All key factors that may be associated both with
the exposure of interest and the outcome–that are not of interest to the research
question–should be controlled for in the analyses.
For example, in a study of the relationship between cardiorespiratory fitness and CVD
events (heart attacks and strokes), the study should control for age, BP, blood
cholesterol, and body weight, because all of these factors are associated both with low
fitness and with CVD events. Well-done cohort studies control for multiple potential
confounders.
Some general guidance for determining the overall quality rating of observational
cohort and cross-sectional studies
The questions on the form are designed to help you focus on the key concepts for
evaluating the internal validity of a study. They are not intended to create a list that
you simply tally up to arrive at a summary judgment of quality.
Internal validity for cohort studies is the extent to which the results reported in the
study can truly be attributed to the exposure being evaluated and not to flaws in the
design or conduct of the study–in other words, the ability of the study to draw
associative conclusions about the effects of the exposures being studied on outcomes.
Any such flaws can increase the risk of bias.
Critical appraisal involves considering the risk of potential for selection bias,
information bias, measurement bias, or confounding (the mixture of exposures that
one cannot tease out from each other). Examples of confounding include cointerventions, differences at baseline in patient characteristics, and other issues
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throughout the questions above. High risk of bias translates to a rating of poor quality.
Low risk of bias translates to a rating of good quality. (Thus, the greater the risk of
bias, the lower the quality rating of the study.)
In addition, the more attention in the study design to issues that can help determine
whether there is a causal relationship between the exposure and outcome, the higher
quality the study. These include exposures occurring prior to outcomes, evaluation of
a dose-response gradient, accuracy of measurement of both exposure and outcome,
sufficient timeframe to see an effect, and appropriate control for confounding–all
concepts reflected in the tool.
Generally, when you evaluate a study, you will not see a "fatal flaw," but you will find
some risk of bias. By focusing on the concepts underlying the questions in the quality
assessment tool, you should ask yourself about the potential for bias in the study you
are critically appraising. For any box where you check "no" you should ask, "What is
the potential risk of bias resulting from this flaw in study design or execution?" That
is, does this factor cause you to doubt the results that are reported in the study or doubt
the ability of the study to accurately assess an association between exposure and
outcome?
The best approach is to think about the questions in the tool and how each one tells
you something about the potential for bias in a study. The more you familiarize
yourself with the key concepts, the more comfortable you will be with critical
appraisal. Examples of studies rated good, fair, and poor are useful, but each study
must be assessed on its own based on the details that are reported and consideration of
the concepts for minimizing bias.
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SECTION 3: AUTHOR GUIDELINES FOR SUBMISSION TO THE JOURNAL OF
CLINICAL PSYCHOLOGY IN MEDICAL SETTINGS
The following information was extracted from https://www.springer.com/journal/10880/ in
April 2020.

General
In general, the journal follows the recommendations of the 2010 Publication Manual
of the American Psychological Association (Sixth Edition), and it is suggested that
contributors refer to this publication.
Manuscript Submission
Manuscripts, in English, should be submitted to the Editor via the Journal's web-based
online manuscript submission and peer-review system: http://jocs.edmgr.com.
Inquiries regarding Journal policy and other such general topics should be sent to the
Editor:
Ronald Brown
ronald.brown@univ.edu
www.jocs.edmgr.com
Publication Policies
Submission is a representation that the manuscript has not been published previously
and is not currently under consideration for publication elsewhere. A statement
transferring copyright from the authors (or their employers, if they hold the copyright)
to Springer will be required before the manuscript can be accepted for publication.
Authors will receive an electronic notification to transfer copyright of the article to
Springer. Such a written transfer of copyright, which previously was assumed to be
implicit in the act of submitting a manuscript, is necessary under the U.S. Copyright
Law in order for the publisher to carry through the dissemination of research results
and reviews as widely and effectively as possible.
Manuscript Style
Submit the original, including copies of all illustrations and tables.
Add continuous line numbering and page numbering to the manuscript.
Title Page
A title page is to be provided and should include
-

the title of the article

-

author’s name (no degrees)
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-

author's affiliation

-

and suggested running head

The affiliation should comprise
-

the department

-

institution (usually university or company)

-

city

-

and state (or nation)

and should be typed as a footnote to the author’s name. The suggested running head
should be less than 80 characters (including spaces) and should comprise the article
title or an abbreviated version thereof. For office purposes, the title page should
include the complete mailing address, telephone number, and e-mail address of the one
author designated to review proofs.
Abstract
-

An abstract is to be provided, preferably no longer than 150 words.

Key Words
-

A list of 4–5 key words is to be provided directly below the abstract. Key words
should express the precise content of the manuscript, as they are used for
indexing purposes.

References
List references alphabetically at the end of the paper and refer to them in the text by
name and year in parentheses. References should include (in this order):
-

last names and initials of all authors,

-

year published

-

title of article

-

name of publication

-

volume number

-

and inclusive pages

The style and punctuation of the references should conform to strict APA style and
follow guidelines of the Publication Manual of the American Psychological
Association, Sixth Edition – illustrated by the following examples:
-

Journal Article
Burns, J. W., & Katkin, E. S. (1993). Psychological, situational, and gender
predictors of cardiovascular reactivity to stress: A multivariate approach.
Journal of Behavioral Medicine, 16, 445−465.
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-

Book
Ray, R. (2006): Chronic Pain and Family: A Clinical Perspective. New York:
Springer.

-

Contribution to a Book
Bleiberg, J., Ciulla, R., & Katz, B. L. (1991). Psychological components of
rehabilitation programs for brain−injured and spinal−cord−injured patients. In
J. J. Sweet, R. H. Rozensky, & S. M. Tovian (Eds.), Handbook of clinical
psychology in medical settings (pp. 375−400). New York: Plenum Press.

Footnotes
Footnotes should be avoided. When their use is absolutely necessary, footnotes should
be numbered consecutively using Arabic numerals and should be typed at the bottom
of the page to which they refer. Place a line above the footnote, so that it is set off from
the text. Use the appropriate superscript numeral for citation in the text.
Illustration Style
-

Illustrations (photographs, drawings, diagrams, and charts) are to be numbered
in one consecutive series of Arabic numerals. The captions for illustrations
should be typed on a separate page. Photographs should be large, glossy prints,
showing high contrast. Drawings should be prepared with India ink. Either the
original drawings or good−quality photographic prints are acceptable. Artwork
for each figure should be provided on a separate page. Identify figures with the
author’s name and number of the illustration. Electronic artwork should be in
the TIFF or EPS format (1200 dpi for line and 300 dpi for half−tones and
gray−scale art). Color art should be in the CYMK color space.

-

Tables should be numbered (with Arabic numerals) and referred to by number
in the text. Each table should be typed on a separate page. Center the title above
the table, and type explanatory footnotes (indicated by superscript lowercase
letters) below the table.

Submission of Accepted Manuscripts
After a manuscript has been accepted for publication and after all revisions have been
incorporated, a final manuscript should be submitted through the online submission
system. The electronic file submitted must be the finalized version of the manuscript.
The author may track the status of a submission via the online submission system at
the time. At the proofreading stage, the author is solely responsible for ensuring the
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accuracy and correctness of the typeset article. It is not possible to make further
corrections once the article has been published online.
Authors must indicate whether or not they have a financial relationship with the
organization that sponsored the research. They should also state that they have full
control of all primary data and that they agree to allow the journal to review their data
if requested. Upon acceptance of their manuscripts, authors must complete “Statement
of

Conflict

of

Interest

and

Informed

Consent”

form

(found

at

http://www.springer.com/medicine/journal/10880), which they will then be required
to submit to the editorial office.
Ethical Responsibilities of Authors
This journal is committed to upholding the integrity of the scientific record. As a
member of the Committee on Publication Ethics (COPE) the journal will follow the
COPE guidelines on how to deal with potential acts of misconduct.
Authors should refrain from misrepresenting research results which could damage the
trust in the journal, the professionalism of scientific authorship, and ultimately the
entire scientific endeavour. Maintaining integrity of the research and its presentation
is helped by following the rules of good scientific practice, which include*:
-

The manuscript should not be submitted to more than one journal for
simultaneous consideration.

-

The submitted work should be original and should not have been published
elsewhere in any form or language (partially or in full), unless the new work
concerns an expansion of previous work. (Please provide transparency on the
re-use of material to avoid the concerns about text-recycling (‘selfplagiarism’).

-

A single study should not be split up into several parts to increase the quantity
of submissions and submitted to various journals or to one journal over time
(i.e. ‘salami-slicing/publishing’).

-

Concurrent or secondary publication is sometimes justifiable, provided certain
conditions are met. Examples include: translations or a manuscript that is
intended for a different group of readers.

-

Results should be presented clearly, honestly, and without fabrication,
falsification or inappropriate data manipulation (including image based
manipulation). Authors should adhere to discipline-specific rules for acquiring,
selecting and processing data.
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-

No data, text, or theories by others are presented as if they were the author’s
own (‘plagiarism’). Proper acknowledgements to other works must be given
(this includes material that is closely copied (near verbatim), summarized
and/or paraphrased), quotation marks (to indicate words taken from another
source) are used for verbatim copying of material, and permissions secured for
material that is copyrighted.

Important note: the journal may use software to screen for plagiarism.
-

Authors should make sure they have permissions for the use of software,
questionnaires/(web) surveys and scales in their studies (if appropriate).

-

Research articles and non-research articles (e.g. Opinion, Review, and
Commentary articles) must cite appropriate and relevant literature in support
of the claims made. Excessive and inappropriate self-citation or coordinated
efforts among several authors to collectively self-cite is strongly discouraged.

-

Authors should avoid untrue statements about an entity (who can be an
individual person or a company) or descriptions of their behavior or actions
that could potentially be seen as personal attacks or allegations about that
person.

-

Research that may be misapplied to pose a threat to public health or national
security should be clearly identified in the manuscript (e.g. dual use of
research). Examples include creation of harmful consequences of biological
agents or toxins, disruption of immunity of vaccines, unusual hazards in the
use of chemicals, weaponization of research/technology (amongst others).

-

Authors are strongly advised to ensure the author group, the Corresponding
Author, and the order of authors are all correct at submission. Adding and/or
deleting authors during the revision stages is generally not permitted, but in
some cases may be warranted. Reasons for changes in authorship should be
explained in detail. Please note that changes to authorship cannot be made after
acceptance of a manuscript.

*All of the above are guidelines and authors need to make sure to respect third parties
rights such as copyright and/or moral rights.
Upon request authors should be prepared to send relevant documentation or data in
order to verify the validity of the results presented. This could be in the form of raw
data, samples, records, etc. Sensitive information in the form of confidential or
proprietary data is excluded.
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If there is suspicion of misbehavior or alleged fraud the Journal and/or Publisher will
carry out an investigation following COPE guidelines. If, after investigation, there are
valid concerns, the author(s) concerned will be contacted under their given e-mail
address and given an opportunity to address the issue. Depending on the situation, this
may result in the Journal’s and/or Publisher’s implementation of the following
measures, including, but not limited to:
-

If the manuscript is still under consideration, it may be rejected and returned to
the author.

-

If the article has already been published online, depending on the nature and
severity of the infraction:
- erratum/correction may be placed with the article
- an expression of concern may be placed with the article
- or in severe cases retraction of the article may occur.

The reason will be given in the published erratum/correction, expression of concern or
retraction note. Please note that retraction means that the article is maintained on the
platform, watermarked “retracted” and the explanation for the retraction is provided in
a note linked to the watermarked article.
-

The author’s institution may be informed

-

A notice of suspected transgression of ethical standards in the peer review
system may be included as part of the author’s and article’s bibliographic
record.

Fundamental errors
Authors have an obligation to correct mistakes once they discover a significant error
or inaccuracy in their published article. The author(s) is/are requested to contact the
journal and explain in what sense the error is impacting the article. A decision on how
to correct the literature will depend on the nature of the error. This may be a correction
or retraction. The retraction note should provide transparency which parts of the article
are impacted by the error.
Suggesting / excluding reviewers
Authors are welcome to suggest suitable reviewers and/or request the exclusion of
certain individuals when they submit their manuscripts. When suggesting reviewers,
authors should make sure they are totally independent and not connected to the work
in any way. It is strongly recommended to suggest a mix of reviewers from different
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countries and different institutions. When suggesting reviewers, the Corresponding
Author must provide an institutional email address for each suggested reviewer, or, if
this is not possible to include other means of verifying the identity such as a link to a
personal homepage, a link to the publication record or a researcher or author ID in the
submission letter. Please note that the Journal may not use the suggestions, but
suggestions are appreciated and may help facilitate the peer review process.
Authorship principles
These guidelines describe authorship principles and good authorship practices to
which prospective authors should adhere to.
Authorship clarified
The Journal and Publisher assume all authors agreed with the content and that all gave
explicit consent to submit and that they obtained consent from the responsible
authorities at the institute/organization where the work has been carried out, before the
work is submitted.
The Publisher does not prescribe the kinds of contributions that warrant authorship. It
is recommended that authors adhere to the guidelines for authorship that are applicable
in their specific research field. In absence of specific guidelines, it is recommended to
adhere to the following guidelines*:
All authors whose names appear on the submission
1) made substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data; or the creation of new software
used in the work;
2) drafted the work or revised it critically for important intellectual content;
3) approved the version to be published; and
4) agree to be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are appropriately
investigated and resolved.
* Based on/adapted from:
ICMJE, Defining the Role of Authors and Contributors,
Transparency in authors’ contributions and responsibilities to promote integrity in
scientific publication, McNutt at all, PNAS February 27, 2018.
Disclosures and declarations
All authors are requested to include information regarding sources of funding,
financial or non-financial interests, study-specific approval by the appropriate ethics
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committee for research involving humans and/or animals, informed consent if the
research involved human participants, and a statement on welfare of animals if the
research involved animals (as appropriate).
The decision whether such information should be included is not only dependent on
the scope of the journal, but also the scope of the article. Work submitted for
publication may have implications for public health or general welfare and in those
cases it is the responsibility of all authors to include the appropriate disclosures and
declarations.
Data transparency
All authors are requested to make sure that all data and materials as well as software
application or custom code support their published claims and comply with field
standards. Please note that journals may have individual policies on (sharing) research
data in concordance with disciplinary norms and expectations. Please check the
Instructions for Authors of the Journal that you are submitting to for specific
instructions.
Role of the Corresponding Author
One author is assigned as Corresponding Author and acts on behalf of all co-authors
and ensures that questions related to the accuracy or integrity of any part of the work
are appropriately addressed.
The Corresponding Author is responsible for the following requirements:
-

ensuring that all listed authors have approved the manuscript before
submission, including the names and order of authors;

-

managing all communication between the Journal and all co-authors, before
and after publication;*

-

providing transparency on re-use of material and mention any unpublished
material (for example manuscripts in press) included in the manuscript in a
cover letter to the Editor;

-

making sure disclosures, declarations and transparency on data statements
from all authors are included in the manuscript as appropriate (see above).

* The requirement of managing all communication between the journal and all coauthors during submission and proofing may be delegated to a Contact or Submitting
Author. In this case please make sure the Corresponding Author is clearly indicated in
the manuscript.

84

Author contributions
In absence of specific instructions and in research fields where it is possible to describe
discrete efforts, the Publisher recommends authors to include contribution statements
in the work that specifies the contribution of every author in order to promote
transparency. These contributions should be listed at the separate title page.
Affiliation
The primary affiliation for each author should be the institution where the majority of
their work was done. If an author has subsequently moved, the current address may
additionally be stated. Addresses will not be updated or changed after publication of
the article.
Changes to authorship
Authors are strongly advised to ensure the correct author group, the Corresponding
Author, and the order of authors at submission. Changes of authorship by adding or
deleting authors, and/or changes in Corresponding Author, and/or changes in the
sequence of authors are not accepted after acceptance of a manuscript.
-

Please note that author names will be published exactly as they appear on the
accepted submission!

Please make sure that the names of all authors are present and correctly spelled, and
that addresses and affiliations are current.
Adding and/or deleting authors at revision stage are generally not permitted, but in
some cases it may be warranted. Reasons for these changes in authorship should be
explained. Approval of the change during revision is at the discretion of the Editor-inChief. Please note that journals may have individual policies on adding and/or deleting
authors during revision stage.
Author identification
Authors are recommended to use their ORCID ID when submitting an article for
consideration or acquire an ORCID ID via the submission process.
Deceased or incapacitated authors
For cases in which a co-author dies or is incapacitated during the writing, submission,
or peer-review process, and the co-authors feel it is appropriate to include the author,
co-authors should obtain approval from a (legal) representative which could be a direct
relative.
Authorship issues or disputes
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In the case of an authorship dispute during peer review or after acceptance and
publication, the Journal will not be in a position to investigate or adjudicate. Authors
will be asked to resolve the dispute themselves. If they are unable the Journal reserves
the right to withdraw a manuscript from the editorial process or in case of a published
paper raise the issue with the authors’ institution(s) and abide by its guidelines.
Confidentiality
Authors should treat all communication with the Journal as confidential which
includes correspondence with direct representatives from the Journal such as Editorsin-Chief and/or Handling Editors and reviewers’ reports unless explicit consent has
been received to share information.
Compliance with Ethical Standards
To ensure objectivity and transparency in research and to ensure that accepted
principles of ethical and professional conduct have been followed, authors should
include information regarding sources of funding, potential conflicts of interest
(financial or non-financial), informed consent if the research involved human
participants, and a statement on welfare of animals if the research involved animals.
Authors should include the following statements (if applicable) in a separate section
entitled “Compliance with Ethical Standards” when submitting a paper:
-

Disclosure of potential conflicts of interest

-

Research involving Human Participants and/or Animals

-

Informed consent

Please note that standards could vary slightly per journal dependent on their peer
review policies (i.e. single or double blind peer review) as well as per journal subject
discipline. Before submitting your article check the instructions following this section
carefully.
The corresponding author should be prepared to collect documentation of compliance
with ethical standards and send if requested during peer review or after publication.
The Editors reserve the right to reject manuscripts that do not comply with the abovementioned guidelines. The author will be held responsible for false statements or
failure to fulfil the above-mentioned guidelines.
Disclosure of potential conflicts of interest
Authors must disclose all relationships or interests that could influence or bias the
work. Although an author may not feel there are conflicts, disclosure of relationships
and interests affords a more transparent process, leading to an accurate and objective
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assessment of the work. Awareness of real or perceived conflicts of interests is a
perspective to which the readers are entitled and is not meant to imply that a financial
relationship with an organization that sponsored the research or compensation for
consultancy work is inappropriate. Examples of potential conflicts of interests that are
directly or indirectly related to the research may include but are not limited to the
following:
-

Research grants from funding agencies (please give the research funder and the
grant number)

-

Honoraria for speaking at symposia

-

Financial support for attending symposia

-

Financial support for educational programs

-

Employment or consultation

-

Support from a project sponsor

-

Position on advisory board or board of directors or other type of management
relationships

-

Multiple affiliations

-

Financial relationships, for example equity ownership or investment interest

-

Intellectual property rights (e.g. patents, copyrights and royalties from such
rights)

-

Holdings of spouse and/or children that may have financial interest in the work

In addition, interests that go beyond financial interests and compensation (nonfinancial interests) that may be important to readers should be disclosed. These may
include but are not limited to personal relationships or competing interests directly or
indirectly tied to this research, or professional interests or personal beliefs that may
influence your research.
The corresponding author collects the conflict of interest disclosure forms from all
authors. In author collaborations where formal agreements for representation allow it,
it is sufficient for the corresponding author to sign the disclosure form on behalf of all
authors.
The corresponding author will include a summary statement on the title page that is
separate from their manuscript, that reflects what is recorded in the potential conflict
of interest disclosure form(s).
Research involving human participants, their data or biological material
Ethics approval
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When reporting a study that involved human participants, their data or biological
material, authors should include a statement that confirms that the study was approved
(or granted exemption) by the appropriate institutional and/or national research ethics
committee (including the name of the ethics committee) and certify that the study was
performed in accordance with the ethical standards as laid down in the 1964
Declaration of Helsinki and its later amendments or comparable ethical standards. If
doubt exists whether the research was conducted in accordance with the 1964 Helsinki
Declaration or comparable standards, the authors must explain the reasons for their
approach, and demonstrate that an independent ethics committee or institutional
review board explicitly approved the doubtful aspects of the study. If a study was
granted exemption from requiring ethics approval, this should also be detailed in the
manuscript (including the reasons for the exemption).
Retrospective ethics approval
If a study has not been granted ethics committee approval prior to commencing,
retrospective ethics approval usually cannot be obtained and it may not be possible to
consider the manuscript for peer review. The decision on whether to proceed to peer
review in such cases is at the Editor's discretion.
Ethics approval for retrospective studies
Although retrospective studies are conducted on already available data or biological
material (for which formal consent may not be needed or is difficult to obtain) ethics
approval may be required dependent on the law and the national ethical guidelines of
a country. Authors should check with their institution to make sure they are complying
with the specific requirements of their country.
Ethics approval for case studies
Case reports require ethics approval. Most institutions will have specific policies on
this subject. Authors should check with their institution to make sure they are
complying with the specific requirements of their institution and seek ethics approval
where needed. Authors should be aware to secure informed consent from the
individual (or parent or guardian if the participant is a minor or incapable) See also
section on Informed Consent.
Cell lines
If human cells are used, authors must declare in the manuscript: what cell lines were
used by describing the source of the cell line, including when and from where it was
obtained, whether the cell line has recently been authenticated and by what method. If
88

cells were bought from a life science company the following need to be given in the
manuscript: name of company (that provided the cells), cell type, number of cell line,
and batch of cells.
It is recommended that authors check the NCBI database for misidentification and
contamination of human cell lines. This step will alert authors to possible problems
with the cell line and may save considerable time and effort.
Further information is available from the International Cell Line Authentication
Committee (ICLAC).
Authors should include a statement that confirms that an institutional or independent
ethics committee (including the name of the ethics committee) approved the study and
that informed consent was obtained from the donor or next of kin.
Research Resource Identifiers (RRID)
Research Resource Identifiers (RRID) are persistent unique identifiers (effectively
similar to a DOI) for research resources. This journal encourages authors to adopt
RRIDs when reporting key biological resources (antibodies, cell lines, model
organisms and tools) in their manuscripts.
RRIDs are provided by the Resource Identification Portal. Many commonly used
research resources already have designated RRIDs. The portal also provides authors
links so that they can quickly register a new resource and obtain an RRID.
Clinical Trial Registration
The World Health Organization (WHO) definition of a clinical trial is "any research
study that prospectively assigns human participants or groups of humans to one or
more health-related interventions to evaluate the effects on health outcomes". The
WHO defines health interventions as “A health intervention is an act performed for,
with or on behalf of a person or population whose purpose is to assess, improve,
maintain, promote or modify health, functioning or health conditions” and a healthrelated outcome is generally defined as a change in the health of a person or population
as a result of an intervention.
To ensure the integrity of the reporting of patient-centered trials, authors must register
prospective clinical trials (phase II to IV trials) in suitable publicly available
repositories. For example www.clinicaltrials.gov or any of the primary registries that
participate in the WHO International Clinical Trials Registry Platform.
The trial registration number (TRN) and date of registration should be included as the
last line of the manuscript abstract.
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For clinical trials that have not been registered prospectively, authors are encouraged
to register retrospectively to ensure the complete publication of all results. The trial
registration number (TRN), date of registration and the words 'retrospectively
registered’ should be included as the last line of the manuscript abstract.
Purely observational trials will not require registration.
Standards of reporting
Springer Nature advocates complete and transparent reporting of biomedical and
biological research and research with biological applications. Authors are
recommended to adhere to the minimum reporting guidelines hosted by the
EQUATOR Network when preparing their manuscript.
Exact requirements may vary depending on the journal; please refer to the journal’s
Instructions for Authors.
-

Checklists are available for a number of study designs, including:

-

Randomised trials (CONSORT) and Study protocols (SPIRIT)

-

Observational studies (STROBE)

-

Systematic reviews and meta-analyses (PRISMA) and protocols (Prisma-P)

-

Diagnostic/prognostic studies (STARD) and (TRIPOD)

-

Case reports (CARE)

-

Clinical practice guidelines (AGREE) and (RIGHT)

-

Qualitative research (SRQR) and (COREQ)

-

Animal pre-clinical studies (ARRIVE)

-

Quality improvement studies (SQUIRE)

-

Economic evaluations (CHEERS)
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The above should be summarized in a statement and included on a title page that is
separate from the manuscript with a section entitled “Declarations” when submitting
a paper. Having all statements in one place allows for a consistent and unified review
of the information by the Editor-in-Chief and/or peer reviewers and may speed up the
handling of the paper. Declarations include Funding, Conflicts of interest/competing
interests, Ethics approval, Consent, Data and/or Code availability and Authors’
contribution statements. Please use the following template title page for providing the
statements.
Once and if the paper is accepted for publication, the production department will put
the respective statements in a distinctly identified section clearly visible for readers.
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Authors are responsible for correctness of the statements provided in the manuscript.
See also Authorship Principles. The Editor-in-Chief reserves the right to reject
submissions that do not meet the guidelines described in this section.
Informed consent
All individuals have individual rights that are not to be infringed. Individual
participants in studies have, for example, the right to decide what happens to the
(identifiable) personal data gathered, to what they have said during a study or an
interview, as well as to any photograph that was taken. This is especially true
concerning images of vulnerable people (e.g. minors, patients, refugees, etc) or the use
of images in sensitive contexts. In many instances authors will need to secure written
consent before including images.
Identifying details (names, dates of birth, identity numbers, biometrical characteristics
(such as facial features, fingerprint, writing style, voice pattern, DNA or other
distinguishing characteristic) and other information) of the participants that were
studied should not be published in written descriptions, photographs, and genetic
profiles unless the information is essential for scholarly purposes and the participant
(or parent or guardian if the participant is incapable) gave written informed consent
for publication. Complete anonymity is difficult to achieve in some cases. Detailed
descriptions of individual participants, whether of their whole bodies or of body
sections, may lead to disclosure of their identity. Under certain circumstances consent
is not required as long as information is anonymized and the submission does not
include images that may identify the person.
Informed consent for publication should be obtained if there is any doubt. For example,
masking the eye region in photographs of participants is inadequate protection of
anonymity. If identifying characteristics are altered to protect anonymity, such as in
genetic profiles, authors should provide assurance that alterations do not distort
scientific meaning.
Exceptions where it is not necessary to obtain consent:
-

Images such as x rays, laparoscopic images, ultrasound images, brain scans,
pathology slides unless there is a concern about identifying information in
which case, authors should ensure that consent is obtained.
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Reuse of images: If images are being reused from prior publications, the Publisher will
assume that the prior publication obtained the relevant information regarding consent.
Authors should provide the appropriate attribution for republished images.
Consent and already available data and/or biologic material
Regardless of whether material is collected from living or dead patients, they (family
or guardian if the deceased has not made a pre-mortem decision) must have given prior
written consent. The aspect of confidentiality as well as any wishes from the deceased
should be respected.
Data protection, confidentiality and privacy
When biological material is donated for or data is generated as part of a research
project authors should ensure, as part of the informed consent procedure, that the
participants are made what kind of (personal) data will be processed, how it will be
used and for what purpose. In case of data acquired via a biobank/biorepository, it is
possible they apply a broad consent which allows research participants to consent to a
broad range of uses of their data and samples which is regarded by research ethics
committees as specific enough to be considered “informed”. However, authors should
always check the specific biobank/biorepository policies or any other type of data
provider policies (in case of non-bio research) to be sure that this is the case.
Consent to Participate
For all research involving human subjects, freely-given, informed consent to
participate in the study must be obtained from participants (or their parent or legal
guardian in the case of children under 16) and a statement to this effect should appear
in the manuscript. In the case of articles describing human transplantation studies,
authors must include a statement declaring that no organs/tissues were obtained from
prisoners and must also name the institution(s)/clinic(s)/department(s) via which
organs/tissues were obtained. For manuscripts reporting studies involving vulnerable
groups where there is the potential for coercion or where consent may not have been
fully informed, extra care will be taken by the editor and may be referred to the
Springer Nature Research Integrity Group.
Consent to Publish
Individuals may consent to participate in a study, but object to having their data
published in a journal article. Authors should make sure to also seek consent from
individuals to publish their data prior to submitting their paper to a journal. This is in
particular applicable to case studies.
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Abstract
Objective: To investigate the acceptability and feasibility of a brief intervention
including Tetris gameplay to prevent intrusive trauma memories in parents whose
child has been admitted to the Paediatric Intensive Care Unit (PICU).
Method: Nineteen parents, recruited from a regional children’s hospital, were
randomly assigned to an intervention group (n = 11) or a control group receiving
treatment as usual (n = 8). Parents were eligible to participate if their child was
approaching discharge (< 24hrs), or recently discharged (< 24hrs), from PICU.
Participants completed assessments of post-traumatic stress, anxiety and depression
symptoms at baseline, one-week, and one-month follow-up. Additionally, participants
recorded the number of intrusive memories experienced in the first week postintervention in a daily diary. Semi-structured interviews were conducted with parents
in the intervention group to assess acceptability.
Results: Findings demonstrate that the intervention is both feasible to deliver in a
PICU setting and acceptable to parents. Participant opt-in rate was 76%. Completion
rate for the diary measure was 91% for the intervention group (n = 10) and 100% for
the control group (n = 8). Attrition rates for the whole sample were 5% at one-week
follow-up and 21% at one-month follow-up.
Conclusions: The present study demonstrates the feasibility and acceptability of a
brief intervention seeking to prevent intrusive trauma memories in parents of children
admitted to PICU. It is recommended that a proof-of-concept randomised control trial
of this intervention be carried out with parents whose child was admitted to PICU to
assess effectiveness in this population.

Keywords: PICU, post-traumatic stress, intrusions, behavioural intervention,
feasibility
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1.

Introduction
Although the majority of children admitted to the Paediatric Intensive Care

Unit (PICU) in developed countries now survive critical illness and return to normal
life (Edwards et al., 2012), these children and their parents often experience adverse
psychological sequelae as a result of the events witnessed whilst in the PICU (Rennick
& Rashotte, 2009; Bronner, Knoester, Bos, Last, & Grootenhuis, 2008). Witnessing
the threat to life of their child represents a significant traumatic event for parents,
leaving them more at risk of developing psychological adjustment problems
(American Psychiatric Association [APA], 2013; Colville & Gracey, 2006).
Additional to this traumatic experience, parents are faced with numerous and varied
environmental stressors during their child’s admission (Miles & Carter, 1982). The
PICU environment can be intense and overwhelming with lots of technical equipment,
noises coming from different monitors and alarms, and generally a high level of
activity (Dahav & Sjöström‐Strand, 2018).
Previous research examining the prevalence of adverse sequelae amongst
parents in the weeks and months following their child’s discharge from PICU has
found significant levels of anxiety and depression (Bronner et al., 2009; Fauman et al.,
2011). However, one of the most common clinical presentations demonstrated
amongst these parents, and the presentation with which the present study is most
concerned, is that of post-traumatic stress disorder (PTSD) (Bronner et al., 2010).
Parents experience high rates of trauma exposure whilst in PICU, both personally and
via witnessing other children and their families (Colville & Gracey, 2006). Significant
rates of PTSD, ranging from 10 - 21%, are observable in this population (Nelson &
Gold, 2012). Furthermore, post-traumatic stress symptoms including intrusions,
avoidance, and hyperarousal have been shown to persist for up to 27% of parents at
one year following discharge (Colville & Pierce, 2012; Rees, Gledhill, Garralda, &
Nadel, 2004).
In seeking to identify effective interventions to reduce levels of post-traumatic
stress in parents following discharge of their child from the PICU, it is important to
examine what is currently advocated. Therapeutic interventions including EyeMovement Desensitisation Retraining (EMDR) and Trauma-focused CognitiveBehavioural Therapy (TF-CBT) are the two most commonly cited evidence-based
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interventions for individuals following development of post-traumatic stress disorder
(National Institute for Health and Clinical Excellence [NICE], 2018).
These interventions are typically provided after a person has had symptoms for
at least one month and can often be delivered long after the trauma has occurred
(Gillies et al., 2016). Considering the application of follow-up psychological
interventions with PICU parents after they have been discharged from hospital,
previous research has demonstrated that interventions such as follow-up appointments,
telephone calls, and educational tools, often have low uptake rates in this population
(Als, Nadel, Cooper, Vickers, & Garralda, 2015; Gledhill, Tareen, Cooper, Nadel, &
Garralda, 2014; Samuel, Colville, Goodwin, Ryninks, & Dean, 2015). An alternative
approach would be to provide early interventions whilst parents are still in hospital, to
prevent post-traumatic stress symptoms from developing. However, the feasibility and
acceptability of early intervention approaches remains under investigated in the
present population (Baker & Gledhill, 2017). Furthermore, existing preventative
interventions for post-traumatic stress, including immediate and delayed debriefing
(Rose, Bisson, Churchill, & Wessely, 2002), supportive counselling (Bryant,
Sackville, Dang, Moulds, & Guthrie, 1999), and psychoeducation (Wessely et al.,
2008), have shown limited efficacy in reducing symptoms (Forneris et al., 2013). This
highlights the need for an acceptable, low-intensity intervention (which does not
involve talking about the trauma in detail), provided early (e.g., whilst parents are still
in hospital), to effectively reduce post-traumatic stress symptomatology in parents
whose child is due to be discharged from the PICU.
A hallmark symptom of post-traumatic stress, and arguably one of the most
distressing and impactful, is that of intrusive memories (commonly referred to as
“flashbacks”) (APA, 2013). Intrusive memories are emotional, sensory memories that
pop into mind without warning and are often the source of huge emotional distress and
disruption to daily life (APA, 2013). Intrusions in the days following a trauma, and the
meaning attributed to them by an individual, have been shown to be associated with
PTSD diagnosis 12 months later (Creamer, O’Donnell, & Pattison, 2004; Steil &
Ehlers, 2000). Furthermore, intrusive memories are centrally linked to other posttraumatic stress symptoms in the acute phase, suggesting they may be a useful target
for early intervention strategies (Bryant et al., 2017). Intrusive memories of PICU,
such as unwanted pictures of their child’s admission coming to mind, have been
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reported by parents following their child’s discharge (Rees et al., 2004; Gledhill et al.,
2014). This evidence begs the question – could the successful targeting of one hallmark
symptom reduce overall sequelae for parents following their child’s PICU admission?
One conceptualisation of how intrusions may be targeted comes from memory
consolidation theory (McGaugh, 2000). This theory suggests that memory for
traumatic content is malleable for a number of hours post-trauma (and prior to
consolidation). Even after this period has passed, the trauma memory may be
reconsolidated by reactivation of the memory via a retrieval cue. Once malleable, the
memory becomes vulnerable to disruption (McGaugh, 1966; Nader, Schafe &
LeDoux, 2000). One way in which to disrupt the visual aspects of memory is to engage
in a demanding visuospatial task – resulting in a competition for limited cognitive
resources (Baddeley & Andrade, 2000). Without the sufficient cognitive resources, the
consolidation of the trauma memory is disrupted which in turn may reduce the number
and vividness of subsequent intrusions (Engelhard, van den Hout, & Smeets, 2011).
Informed by these theoretical underpinnings from cognitive science, Holmes
et al (2009) have developed a novel intervention aiming to reduce the frequency of
intrusive trauma memories (Holmes, James, Coode-Bate & Deeprose, 2009). The
behavioural intervention involves a two-step process. Firstly, the reactivation of a
trauma memory to make this malleable. Secondly, engaging an individuals’ working
memory, specifically the visuospatial sketchpad, in a demanding visuospatial task the computer game ‘Tetris’. The brief intervention has been demonstrated to interfere
with the consolidation of the trauma memory, thus resulting in a lowered number of
intrusive trauma memories of the event (James et al., 2015; Iyadurai et al., 2018). A
similar underlying mechanism has been suggested in the efficacy of Eye Movement
Desensitisation Reprogramming

(EMDR),

a multiple-session

psychotherapy

intervention during which patients are asked to retrieve trauma memories while
performing rhythmic eye movements from left to right (Beckers & Kindt, 2017;
Shapiro, 2017). Eye movements are thought to provide a dual task that taxes working
memory during recall of an established trauma memory, to reduce the vividness and
emotionality of the memory (van den Hout & Engelhard, 2012). Whereas EMDR is
recommended from at least one-month post-trauma (NICE, 2018), the present brief
(single-session) behavioural intervention may be performed during the memory
consolidation phase (e.g. - during a child’s PICU admission) to reduce the later
recurrence of intrusive memories. In this way, the intervention presents an accessible
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alternative to follow-up support that is largely under-accessed by this population
(Baker & Gledhill, 2017) but much sought after (Colville & Gracey, 2006).
The intervention has moved from an experimental paradigm (James et al.,
2015) to clinical application, demonstrating promising acceptability and feasibility in
a number of clinical contexts, including; the aftermath of traumatic childbirth (Horsch
et al., 2017), after road traffic accidents in patients presenting at an emergency
department (Iyadurai, et al., 2018), and within an inpatient setting for patients with
complex PTSD (Kessler et al., 2018). The present study seeks to expand upon this
research base by assessing the feasibility and acceptability of this intervention with
parents of children due to be discharged, or recently discharged, from PICU. When
used with this population, the intervention could disrupt the consolidation of trauma
memories relating to their child's admission to PICU and the PICU environment itself.
Given the existing evidence for a relationship between parent and child posttraumatic stress symptoms (Morris, Gabert-Quillen, & Delahanty, 2012), and the
overall impact on parenting if a parent has post-traumatic stress symptoms (Christie,
Hamilton-Giachritsis, Alves-Costa, Tomlinson, & Halligan, 2019), it is imperative to
identify effective interventions which may reduce such symptoms so as to better enable
parents’ psychological adjustment in the immediate months following their child’s
discharge from PICU. It is plausible that an intervention which reduces intrusive
trauma memories in a parent may lead to reduced post-traumatic stress symptoms
overall and improve their ability to care for their child, and that this may be associated
with the increased psychological wellbeing of their child.
The present acceptability and feasibility study seeks to estimate recruitment,
opt-in, retention and treatment adherence rates, as well as answer the following
questions: 1) is this brief behavioural intervention acceptable to parents whose children
have been admitted to PICU, 2) would parents be willing to consent for their child
taking part in the intervention, 3) is it feasible to deliver the intervention in this setting,
4) are hospital staff willing to be involved in the recruitment of participants, and 5)
what are the challenges or barriers, if any, to applying this intervention within a PICU
setting. Furthermore, this study aims to provide preliminary observations of the effect
of the intervention on the number of intrusive memories in the week post-intervention,
and symptoms of post-traumatic stress, anxiety and depression. Findings from this
study may potentially provide valuable insights to inform the future design of a
randomised control trial of the intervention.
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2.

Materials and Methods

2.1

Participants
Participants were parents of children who were approaching discharge (< 24

hours) from PICU, or recently discharged (< 24 hours) from PICU to a hospital ward.
Parents were included if they; 1) had sufficient ability to read and understand English
to provide consent, follow intervention instructions, and complete study measures, and
2) had sufficient physical mobility to play Tetris using a handheld Nintendo DS.
Parents were excluded if; 1) their child was due to be discharged to palliative care
and/or if medical staff within the PICU felt that it would be inappropriate to contact
them about the study, and/or 2) if there were child protection concerns.
2.2

Procedure
After the favourable opinion of the National Research Ethics Service

Committee East of Scotland was confirmed on 6 August 2019 (reference number
19/ES/0086), approval by the Health Research Authority on 16 August 2019, and
following permission from the local Health and Social Care Trust, recruitment of
participants commenced on 3 December 2019. The study was registered at
clinicaltrials.gov [NCT04186962].
Recruitment took place in a 13-bed PICU in a regional children’s hospital.
Potential participants were identified by the researcher at the daily PICU medical staff
handover meeting. Eligibility was then assessed in liaison with a member of the
medical team. Eligible parents were provided with an information sheet about the
study (See Appendix B). If parents indicated an interest in the study, the researcher
met with them to discuss any queries or concerns. All participants provided written
informed consent prior to completing baseline study measures (See Appendix C).
Participants were then allocated to either the intervention or control group by simple
randomisation using a random number generator (GraphPad Software, Inc. La Jolla,
CA, USA). Due to the need for the researcher to deliver instructions to those in the
intervention group they were not blind to participant allocation.
Participants were contacted at one-week and one-month follow-up either via
telephone (whereby questionnaires were administered verbally) or, if participants were
still resident in the hospital, face-to-face contact. Following follow-up assessment,
participants were orally debriefed by the researcher, given an opportunity to ask
questions, and supplied with a post participation information sheet with contact details
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of support services (See Appendix D). Recruitment occurred between December 2019
and March 2020. Impact of the Covid-19 pandemic on participant and researchersafety necessitated recruitment to finish twelve days prior to the planned end-date. The
final follow-up assessment was completed in April 2020.
2.3

Measures
The study assessment schedule is shown in Supplementary Table 1 (See

Appendix E).
Demographic and Clinical Information
Participants’ demographic information (including parent age, parent gender,
child age, child gender, ethnicity, and living circumstances) and details relating to their
child’s admission to PICU (including duration of PICU admission, whether this was
their first or a subsequent PICU admission, and use of electronic devices during
admission) were gathered via a background information questionnaire developed by
the authors (See Appendix F). Additionally, participants were asked to complete a
contact information form so that they may be contacted for follow-up assessment (See
Appendix G).
Number of Intrusive Trauma Memories
The total number of intrusive trauma memories related to PICU and/or the
events leading to their child’s admission to PICU experienced in the first week after
the intervention were gathered. This was measured using a daily pen-and-paper diary
in which participants recorded the occurrence of intrusive memories in everyday life
for one week, starting on the day after the participant completed baseline assessment
(Day 1) and completed for seven days (Holmes, et al., 2009; Iyadurai et al., 2018) (See
Appendix H). The diary required participants to tick a box for the day and time period
(morning/afternoon/evening) when the intrusive memory occurred or to mark ‘zero’ if
they experienced none. A total score was then derived from the sum of all instances of
intrusive trauma memories over the week. At the end of the record (day 7), participants
also rated the overall vividness and emotionality of their intrusive memories and their
perceived accuracy in filling in the diary. This measure was collected from participants
at one-week follow-up. All remaining outcome measures were completed by
participants at baseline, one-week, and one-month follow-up.
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Post-Traumatic Stress Symptoms
Parent post-traumatic stress symptoms were assessed with the Impact of Events
Scale – Revised (IES-R; Weiss & Marmar, 1997) (See Appendix I); a 22-item selfreport measure of common distressing reactions to trauma comprised of three
subscales (intrusions, avoidance, and hyperarousal). Items are rated on a 5-point Likert
scale. Scores range from 0 – 88, with higher scores indicating a higher level of
symptom severity. A total of 33 or higher represents a positive screening result for
PTSD (Creamer, Bell, & Failla, 2003). This scale has been shown to have good
reliability and validity (Beck et al., 2008). In the present sample, the Cronbach’s alpha
values for internal consistency were .86 at baseline, .94 at one-week follow-up, and
.94 at one-month follow-up.
Child post-traumatic stress symptoms were assessed using parent proxy-report
measures. For parents of children aged 2 to 8 years inclusive, the Pediatric Emotional
Distress Scale was employed (PEDS; Saylor, Swenson, Stokes Reynolds, & Taylor,
1999) (See Appendix J); a 21-item parent-report measure that assesses common
behaviours in young children after a traumatic event. The scale is comprised of 17
items which assess general behaviour and 4 items which are trauma specific
symptoms. Items are rated on a 4-point Likert scale, with higher scores indicating a
higher level of distress. While the PEDS was not designed as a comprehensive
diagnostic measure of post-traumatic stress there is data to suggest that it can
distinguish traumatic event exposure from non-exposure groups (Saylor et al., 1999).
For parents of children aged 9 years and older, the Children’s Revised Impact of
Events Scale-13 Parent Version was used (Cries-13-PV; Children and War
Foundation, 1998) (See Appendix K); a 13-item parent-report measure that assesses
intrusions, avoidance and hyperarousal in children. Items are rated on a 4-point Likert
scale, with higher scores indicating a higher level of symptom severity. Verlinden et
al. (2014) study provides support for the reliability and validity of CRIES-13-PV
version. Due to the lack of an available valid measure of post-traumatic stress
symptoms in children under the age of 2 years (Leigh, Yule, & Smith, 2016), parents
of these children were not asked to complete a proxy-report.
Anxiety and Depression Symptoms
Parent anxiety and depression were assessed with the Hospital Anxiety and
Depression Scale (HADS; Zigmond & Snaith, 1983) (See Appendix L); a self-report
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measure comprising two subscales measuring anxiety symptoms (7-items) and
depression symptoms (7-items). Items are rated on a 4-point Likert scale. Scores on
each subscale range from 0 to 21 with higher scores indicating higher levels of anxiety
and depression. A total subscale score of over 8 has been shown to identify clinical
cases, and the measure has previously demonstrated good reliability and validity
(Bjelland, Dahl, Haug, & Neckelmann, 2002). In the present sample, the Cronbach’s
alpha values for the anxiety subscale were .53 at baseline, .85 at one-week follow-up,
and .90 at one-month follow-up. Cronbach’s alpha values for the depression subscale
were .69 at baseline, .86 at one-week follow-up, and .90 at one-month follow-up.
2.4

Qualitative Interviews
Semi-structured interviews were conducted with participants from the

intervention group to gain insight into the acceptability of the intervention in this
population. Interviews were conducted via telephone or face-to-face contact, at the
participants’ choosing. An interview schedule and series of prompts were designed to
reflect the focus on acceptability (See Appendix M). Interviews were recorded via an
encrypted Dictaphone device and transcribed verbatim. All data were anonymised at
the time of transcription. Interviews were conducted at one-week follow-up.
2.5

Treatment Conditions

Intervention Condition
Following baseline assessment, participants in the intervention condition
underwent two key steps. Firstly, the researcher asked the participant to very briefly
tell them about the worst aspect of their child being brought to PICU and/or since
arriving in PICU, focusing on the image brought to mind. This was done in order to
reactivate their memory, a necessary part of the intervention (James et al., 2015).
Secondly, the participant was shown how to play the Tetris game on a small Nintendo
DS handheld device, with specific instructions on how to use “mental rotation” to play
the game (i.e., moving and rotating in their mind’s eye the next pieces coming up).
Participants were given time to practice, and then asked to play continuously for
between 10 and 20 minutes. The researcher remained in the room to ensure treatment
fidelity and provide encouragement.
Control Condition
Following baseline assessment, control participants received usual care.
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2.6

Data Analysis

Quantitative Analysis
Descriptive statistics were used to present the number of intrusive memories
reported by participants in the intervention and the control groups. As the study was
not powered for inferential analyses, post-traumatic stress, anxiety, and depression
outcomes were analysed in terms of individual reliable change indices. The reliable
change index (RCI; Jacobson & Truax, 1991) seeks to ascertain whether change in an
individual’s score over time is statistically reliable, by demonstrating a 5% probability
that this change could be attributed to chance. In this instance, the RCI was used to
compare scores from baseline assessment to one-week follow-up and from baseline to
one-month follow-up. The RCI was calculated for the individual subscales of the IESR and the HADS based on Cronbach’s alpha, means and standard deviations of norms
reported in Creamer et al. (2003) and Bjelland et al. (2002) respectively. Clinically
significant change on the IES-R was calculated by the total score reducing to 33 or
below (Creamer et al., 2003). Outliers were defined as data points lying 3.29 standard
deviations or more above or below the mean (Tabachnick & Fidell, 2019).
Qualitative Analysis
Transcripts were imported into the NVivo 12 qualitative data analysis software
package (QSR International Pty Ltd, 2018) to facilitate data analysis. Data were
analysed using Braun and Clarke's (2006) six-step thematic analysis framework (See
Appendix N).
3.

Results

3.1

Recruitment, Retention and Treatment Adherence
The recruitment and retention of participants is shown in Figure 1.
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Figure 1: CONSORT flow chart

Twenty-five parents were approached about participating in the study, of
whom 19 opted in and six declined. Opt-in rate for the study was therefore 76%.
Nineteen parents (14 mothers and 5 fathers) participated in this study. All participants
were randomized to an intervention (n = 11) or control (n = 8) group. A breakdown of
the sample’s baseline descriptive characteristics, divided by group, is presented in
Table 1.
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Table 1: Sample characteristics of study sample
Sample Characteristics

Parent age (years)
Child age (years)
Duration of PICU stay (days)
Number of children in family

Intervention
(n = 11)
M
SD
34.82
7.86
4.60
5.84
8.82
4.62
2.45
1.75
N
%

Parent gender
Female
7
Male
4
Child gender
Female
7
Male
4
Ethnicity group
Caucasian
11
Living with partner
Yes
10
No
1
PICU admission number
1st
9
nd
2
2
PICU admission type
Emergency
11
Elective
0
Reason/Indication for admission
Respiratory
6
Cardiovascular
2
Trauma
2
Neurologic
0
Metabolic
0
ENT
1
Use of electronic device whilst in PICU
Yes
11
No
0.0
Type of electronic device use
Calls/texting
11
Internet
10
Games
6
Timing of baseline participation
< 24 hours pre discharge
6
< 24 hours post discharge
5

Control
(n = 8)
M
SD
30.75
4.33
2.05
2.70
10.13
13.54
1.63
0.74
N
%

Total Sample
(n = 19)
M
SD
33.11
6.77
3.53
4.85
9.37
9.14
2.11
1.45
N
%

63.6
36.4

7
1

87.5
12.5

14
5

73.7
26.3

63.6
36.4

6
2

75.0
25.0

13
6

68.4
31.6

100

8

100

19

100

90.9
9.1

6
2

75.0
25.0

16
3

84.2
15.8

81.8
18.2

7
1

87.5
12.5

16
3

84.2
15.8

100
0.0

7
1

87.5
12.5

18
1

94.8
5.2

54.5
18.2
18.2
0.0
0.0
9.1

2
4
0
1
1
0

25.0
50.0
0.0
12.5
12.5
0.0

8
6
2
1
1
1

42.1
31.6
10.5
5.2
5.2
5.2

100
0.0

8
0.0

100
0.0

19
0.0

100
0.0

100
90.9
54.5

8
8
2

100
100
25.0

19
18
8

100
94.7
42.1

54.5
45.5

2
6

25.0
75.0

8
11

42.1
57.9
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Location of baseline participation
PICU
Hospital ward
Location at one-week follow-up
Hospital ward
Home

5
6

45.5
54.5

1
7

12.5
87.5

6
13

31.6
68.4

4
6

36.4
54.5

3
5

37.5
62.5

7
11

36.8
57.9

All participants allocated to the intervention condition received the memory
retrieval cue and played Tetris for the minimum required time of 10 minutes i.e.,
treatment adherence was 100% (please see Section 2.5). All participants allocated to
the control condition received treatment as usual. Completion rate for the intrusive
memory diary was 91% for the intervention group (n = 10) and 100% for the control
group (n = 8). Parents’ self-reported accuracy ratings for the diary were high and did
not differ between the intervention (M = 7.70, SD = 1.16) and control groups (M =
8.13, SD = 1.55) (d = 0.31). Attrition rates for the whole sample were 5% at one-week
follow-up and 21% at one-month follow-up. No adverse effects were recorded during
the study in either the intervention or control group.
Baseline assessment scores for each group are shown in Table 2. Participants
in the intervention group and the control group reported comparable scores on the IESR total and subscales. Participants in the control group reported greater anxiety and
depression at baseline assessment.
Table 2: Between-group comparisons of baseline measures
Continuous outcomes
IES-R
Intrusion
Avoidance
Hyperarousal
HADS
Anxiety
Depression
3.2

Intervention (n = 11)
M
SD
43.64
14.73
18.00
5.75
13.45
9.00
12.18
3.97

Control (n = 8)
M
SD
46.88
13.05
20.13
6.01
11.38
5.95
14.75
4.43

10.91
8.36

14.75
12.38

2.66
2.98

1.58
3.74

Acceptability
Nine of the eleven participants (six mothers and three fathers) from the

intervention group completed semi-structured interviews. The remaining two
participants were not contactable by the researcher. Acceptability was assessed by
asking parents if they would; 1) participate again, and 2) recommend the intervention
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to other parents. Findings from the qualitative data reveal that the intervention was
acceptable to all participants in the intervention group who took part in the interview
process. Furthermore, all participants interviewed reported that they would allow their
child to receive the intervention if they were old enough (i.e. aged eight years or older).
Four themes emerged from qualitative analysis. These were; 1) helpful
distraction, 2) communication openness, 3) importance of timing, and 4) child
participation factors (See Appendix O).
Theme 1: Helpful distraction
Parents spoke about how taking part in the intervention process provided a
welcome distraction from the overwhelming environment of the PICU. Being in the
unit means being exposed to noise, a high level of activity, witnessing other families
in distress and seeing medical procedures being carried out. Therefore, engaging in the
intervention, particularly the Tetris gameplay component, was described as an
opportunity to disengage from events happening within the unit.
“It kind of took me away from that environment for a wee bit of time to do the
wee thing and sort of just really lifted my mind because when you’re stuck in that
intensive care you can think of absolutely nothing else” – Parent 3
“I think whenever I was doing the game it was just, it helped you zone out, you
weren’t thinking about anything else, you were focusing on the game, the environment
around you, you weren’t taking notice of it, you were just relaxing almost” - Parent 5
Theme 2: Communication openness
The intervention was also perceived as a catalyst for communicating about the
PICU experience and related emotions. Parents described how talking about intrusions
relating to PICU with the researcher helped to both normalise and confront how they
were feeling.
“It means you don’t have to kind of bury things as well, do you know, it kind
of promotes you to think about it more, and not shy away from it basically” - Parent 4
Parents also described how the intervention prompted discussions with their
partner about intrusive memories, something which parents felt was beneficial.
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“It probably did benefit me a wee bit because me and [partner] were talking
about it maybe, because of the questions and stuff, we were talking more as a couple”
– Parent 1
Theme 3: Importance of timing
The timing of intervention delivery was reported as an important factor in
parents’ decision to participate in the study. A number of parents described how the
timing of the intervention coincided with a sense of being “out of the woods” with
regard to their child’s health.
“I think the timing was quite appropriate, I knew that she was getting better, I
knew that we were out of the woods, as such, and that it wasn’t going to be getting
worse before it got better, so we were on the up. So, I think the timing was very much
a factor” – Parent 4
Parents spoke of how the timing of the intervention struck a balance between
the relief they felt due to their child’s recovery and the experience still being recent
and therefore easier to recall.
“It was probably about the right time because if you’d have come before that,
there was too much going on, but she was just starting to turn a corner so then… but
it’s still quite fresh in our minds” – Parent 8
The timing of intervention delivery was also viewed positively from a practical
perspective, particularly by parents who participated whilst waiting for their child to
be discharged from the PICU.
“We were getting ready to go home and stuff like that… and that gap, you do
have it, there is a gap there because you’re waiting to get the wee one’s paperwork or
you’re waiting on an ambulance or something like that, that’s a time when you’re
sitting about waiting… sure twenty minutes does it, you know, it’s probably a good
time, I find anyway” – Parent 1
Theme 4: Child participation factors
Two parents expressed the will to be present during their child’s engagement
with the intervention, in order to ensure that they were not experiencing any distress.
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“As long as I was there to make sure she wasn’t distressed, but as long as she’s
comfortable to talk about it… any child of that age, yes I would definitely encourage
it” – Parent 4
Some parents described how their child’s participation in the intervention may
be an opportunity for them to talk about their experience. Parents’ spoke about the
need to normalise the experience for their child and ensure they understood their
admission.
“With children I think it’s especially important, I think, that you don’t hide the
fact that you were there, and you can talk about it and see what was going on and
explain things, especially to a child, cause you know, they’re 8, 9, 10, you know,
they’re a young age still, they mightn’t understand, sure I didn’t understand what was
going on, so I think it would be quite good” – Parent 7
3.3

Feasibility, Practicality, and Challenges of Intervention Delivery
The intervention was feasible to deliver in a PICU setting. PICU staff were

available and willing to be involved in recruitment. Relationships between the
researcher and members of PICU staff were established at the outset of the study which
improved communication and facilitated a smooth recruitment process. The researcher
routinely attended the daily PICU handover meeting. This presented a regular
opportunity for recruitment and engagement about the study. No challenges to
intervention delivery in this setting were uncovered.
3.4

Preliminary Outcomes
Participant outcomes are reported in this section. Descriptive statistics and

individual reliable change indices were used to compare outcomes between groups due
to reasons outlined in Section 2.6.
Number of Intrusive Trauma Memories
The mean number of intrusive memories reported by each group are illustrated in
Figure 2.
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Figure 2: Number of intrusive memories in the intervention and control conditions

Participants in the intervention group reported fewer intrusive memories, less
vividness of intrusive memories, and less distress caused by intrusive memories, when
compared to control participants. Effect sizes were small to medium (See Table 3).
Table 3: Between-group comparisons of diary measure
Continuous
outcomes
Number of
intrusive memories
Vividness of
intrusive memories
Distress of
intrusive memories

Intervention (n = 10)
M
SD

Control (n = 8)
M
SD

Effect Size
d

15.10

11.99

18.00

12.96

.23

5.60

3.27

7.00

1.69

.54

5.80

3.52

6.75

2.25

.32

Post-Traumatic Stress, Anxiety, and Depression Symptoms
Reliable change indices were calculated for each participant from baseline to
one-week follow-up (See Table 4), and from baseline to one-month follow-up (See
Table 5). Reliable change was calculated for each individual using the three IES-R
subscales and the two HADS subscales. A summary table detailing the number of cases
from each group that showed reliable change is shown in Appendix P.
At one-week follow-up, 4 out of 11 participants in the intervention group
showed reliable reductions on at least one subscale of the IES-R, with one participant
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showing reliable reductions on all three subscales. However, one participant in the
intervention group showed a reliable increase on the intrusion subscale from baseline
to one-week follow-up. At one-week follow-up, 4 out of 11 participants in the
intervention group showed reliable reductions on at least one subscale of the HADS,
with two participants showing reliable reductions on both subscales.
In the control group, 4 out of 8 participants showed reliable reductions on at
least one subscale of the IES-R. No control participants showed reliable reductions on
all three IES-R subscales. At one-week follow-up, 5 out of 8 participants in the control
group showed reliable reductions on at least one subscale of the HADS. No control
participants showed reliable reductions on both HADS subscales.
Table 4: IES-R and HADS change scores indicating reliable change from baseline to
one-week follow-up
Participant
Intrusion Avoidance Hyperarousal Anxiety
Intervention Group - IES-R and HADS subscale change scores
1
-4
-8
-6a
-8a
2
+3
+5
-1
-1
a
3
+6
+9
+4
+1
4
+1
+2
-3
-1
5
0
+4
0
-5a
6
-14a
+3
-9a
-7a
7
ND
ND
ND
ND
a
a
a
8
-20
-13
-9
-8a
9
ND
ND
ND
ND
10
0
-2
-3
-1
a
11
-1
-1
-5
+2
Total showing RC:
3/11
1/11
4/11
4/11
Control Group - IES-R and HADS subscale change scores
1
-1
+1
-8a
-2a
2
ND
ND
ND
ND
3
+1
-1
-4
+1
a
4
-6
-1
-2
-3a
5
-5
+2
0
0
a
a
6
-11
-3
-6
-4a
7
-7a
+6
-7a
-1
8
-4
+1
-3
-1
Total showing RC:
3/8
0/8
3/8
3/8
a
Meets the criteria for reliable change (RCI).
RC = reliable change, ND = no data available

113

Depression
-2
-2
-2
0
-2
-7a
ND
-8a
ND
-1
+2
2/11
-1
ND
-6a
-1
-2
-1
-7a
-2
2/8

At one-month follow-up, 6 out of 11 participants in the intervention group
showed reliable reductions on at least one subscale of the IES-R, with one participant
showing reliable reductions on all three subscales. However, one participant in the
intervention group showed a reliable increase on the intrusion subscale from baseline
to one-month follow-up. At one-month follow-up, 6 out of 11 participants in the
intervention group showed reliable reductions on at least one subscale of the HADS,
with three participants showing reliable reductions on both subscales.
In the control group, 3 out of 8 participants showed reliable reductions on at
least one subscale of the IES-R. No control participants showed reliable reductions on
all three subscales. At one-month follow-up, 3 out of 8 participants in the control group
showed reliable reductions on at least one subscale of the HADS, with one participant
showing reliable reductions on both subscales.
Table 5: IES-R and HADS change scores indicating reliable change from baseline to
one-month follow-up
Participant
Intrusion Avoidance Hyperarousal Anxiety
Intervention Group - IES-R and HADS subscale change scores
1
-5
-11
-8 a
-6a
2
0
+5
-2
-3a
a
a
3
-11
-3
-15
-6a
4
-2
+2
-5 a
-1
a
5
-4
-2
-5
-5a
6
-17a
+1
-9 a
-9a
7
ND
ND
ND
ND
8
-20a
-21a
-9 a
-8a
9
ND
ND
ND
ND
a
10
+8
-1
-1
0
11
-2
-5
-4
+1
Total showing RC:
4/11
1/11
6/11
6/11
Control Group - IES-R and HADS subscale change scores
1
-2
-4
-4
-3a
2
ND
ND
ND
ND
3
+2
-5
-3
+1
4
ND
ND
ND
ND
5
-4
+2
0
0
a
a
6
-16
-3
-8
-6a
7
-8a
+3
-10a
-2a
8
-8a
0
-5a
-1
Total showing RC:
3/8
0/8
3/8
3/8
a
Meets the criteria for reliable change (RCI).
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Depression
-3
-2
-8a
-1
-2
-7a
ND
-8a
ND
-2
+2
3/11
-1
ND
-4
ND
-2
0
-8a
-2
1/8

RC = reliable change, ND = no data available
Clinically significant change was calculated using the total IES-R scores (see
Table 6). At one-week follow-up, in the intervention group, 3 out of 11 participants
showed a reliable and clinically significant change reduction in post-traumatic stress
symptoms. At one-week follow-up, in the control group, 3 out of 8 participants showed
a clinically significant reduction in post-traumatic stress symptoms, with one of these
participants showing both reliable and clinically significant change.
At one-month follow-up, in the intervention group, 6 out of 11 participants
showed a clinically significant reduction in post-traumatic stress symptoms, and 4 out
of 11 participants showed reliable and clinically significant change. At one-month
follow-up, in the control group, 3 out of 8 participants showed a reliable reduction in
post-traumatic stress symptoms, and 2 out of 8 participants showed reliable and
clinically significant change.
Table 6: IES-R total scores indicating clinical change
Participant
T0
T1
T2
T0 – T1 Change T0 – T2 Change
Intervention Group - IES-R Total Score
1
40
22
15
-18a
-25a
2
14
21
17
+7
+3
c
3
58
77
29
+19
-29a
4
38
38
33
0
-5b
5
41
45
30
+4
-11b
6
52
32
27
-20a
-25a
7
23
ND
ND
ND
ND
8
50
8
0
-42a
-50a
9
46
ND
ND
ND
ND
10
56
51
62
-5
+6
11
62
55
51
-7
-11
Control Group - IES-R Total Score
1
66
58
56
-8
-10
2
52
ND
ND
ND
ND
3
50
46
44
-4
-6
b
4
41
32
ND
-9
ND
5
53
50
51
-3
-2
a
6
49
29
22
-20
-27a
7
38
30
23
-8b
-15a
8
21
15
8
-6
-13c
T0 = baseline assessment, T1 = one-week follow-up, T2 = one-month follow-up.
ND = no data available
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a

Indicates reliable and clinically significant change.

b

Indicates clinically significant change.

c

Indicates reliable change.

4.

Discussion
The present study sought to investigate the acceptability and feasibility of a

novel brief behavioural intervention aiming to reduce the number of intrusive trauma
memories in the first week post-intervention for parents of children admitted to the
PICU.
All nine parents who participated in the interview process reported that they
would participate again and recommend the intervention to other parents. Furthermore,
all parents interviewed reported that they would allow their child to receive the
intervention; two parents stated that they would wish to be present if their child was to
participate. Reasons for this high level of acceptability may be found in the ability for
parents to participate whilst at their child’s bedside. Parental presence in PICU is
critical for parents (Ames, Rennick, & Baillargeon, 2011; Dingeman, Mitchell, Meyer,
& Curley, 2007). Parents’ ability to be close in proximity to their child results in
reduced levels of parental stress (Smith, Hefley, & Anand, 2007), which we may
hypothesise increases levels of engagement in clinical research (Hodson et al., 2017).
Parents in the present study described the intervention as an opportunity for distraction
from the often overwhelming PICU environment, however, and importantly, the
intervention could be carried out whilst still in proximity to their child.
There were high rates of opt-in, treatment adherence and outcome completion
in the present study. Seventy six percent (n = 19) of all parents approached about the
study opted to participate. This presents a higher rate than prior intervention studies
have recorded with this population (37% in Nadel, Als, & Garralda, 2015; 25% in
Colville, Cream, & Kerry, 2010; Bedford & Bench, 2019), particularly when
participation entailed follow-up at a later stage (37% in Samuel et al., 2015). Whilst
reasons for declining were not systematically gathered, in conversation with the
researcher, rationales included fatigue and not having enough time to take part.
Treatment adherence was 100% (i.e. - all participants allocated to the intervention
condition received the reminder cue and played Tetris for the minimum duration
required). Completion rate of the intrusive memory diary was 95% (n = 18), with just
one diary out of 19 unreturned. Additionally, follow-up completion rates at one-week
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and one-month were 95% and 79% respectively. These completion rates are notable
given that parents of children discharged from PICU continue to experience social,
emotional, and practical challenges in the weeks and months following their child’s
discharge (Aspesberro, Mangione-Smith, & Zimmerman, 2015), and such demands
often result in poor uptake rates for follow-up psychological interventions and support
(Colville et al., 2010; Bedford & Bench, 2019). Treatment adherence rates observed
in this study suggest that parents of children in PICU would be willing to participate
in a trial of a brief behavioural intervention during their child’s hospitalisation. The
present study also provides evidence that parents of PICU children are willing to
engage in follow-up assessments following baseline intervention.
An important aspect of feasibility was the willingness of staff to be involved
in participant recruitment. Medical staff play a key role in the recruitment of
participants for clinical trials due to their knowledge of potential participants and their
ability to readily assess whether they meet prespecified inclusion criteria (Berger,
Begun, & Otto‐Salaj, 2009). Members of the medical team and nursing staff were
readily available for the researcher to liaise with following the daily PICU handover
meeting. This enabled a smooth recruitment processes in what is a busy clinical
environment (Zimmerman et al., 2016). Nineteen parents were excluded from the
present study due to the medical team feeling it would be inappropriate to contact them
about the study. Reasons for this included the severity of child illness, and children
being discharged to palliative care. Liaison with the medical team and their knowledge
of the clinical context was extremely important in identifying what families it would
be inappropriate to contact about the study. This denotes an important recruitment
process that should be retained in future studies of the intervention.
Examination of the outcomes has yielded interesting observations. Firstly, this
sample of PICU parents reported a comparable number of intrusive memories when
compared to adults who have experienced road traffic accidents (Iyadurai et al., 2018).
The mean number of intrusive memories at one-week follow-up in the control group
in this study was 18 and in Iyadurai et al (2018) it was 23. Parents in the intervention
group reported fewer intrusive memories than those in the control group at one-week
follow-up, however, effect sizes were small. When examining other measures, more
parents in the intervention group showed a clinically significant reduction in posttraumatic stress symptoms than those in the control group: 6 out of 11 intervention
group participants versus 2 out of 8 participants in the control group. While the present
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feasibility and acceptability study did not aim to examine participant outcomes in
depth, these outcomes contribute to the knowledge base by demonstrating no serious
adverse effects within the present sample.
One notable finding from this study was the age of the intrusive memories
reported by parents. While some parents identified recent intrusive memories, others
who had been in PICU for longer identified memories that occurred up to 12 days
previous (during the moments leading to their child’s PICU admission). The
intervention protocol used in this study was designed to target memories formed within
a relatively short time frame. The reason for this is the assumption that trauma memory
is more likely to be malleable within several hours following the traumatic event
(Nader et al., 2000). For instance, in Iyadurai et al. (2018), which used the same
intervention protocol, the memories identified were within 6 hours of the trauma (a
motor vehicle accident). It is therefore possible that the intervention protocol could fail
to disrupt the consolidation of older memories identified by parents in PICU. The
consolidation of older intrusive memories may not be effectively disrupted unless
targeted singularly (Kessler et al., 2018). In their 2018 study, Kessler et al. highlight
an important modification that maybe be useful to consider in seeking to address this.
In an effort to target older intrusive memories, this protocol involves the targeting of
one specific intrusive memory following the use of a reactivation cue to render the
dated memory malleable (Kessler et al., 2018; Nader et al., 2000). Unlike the protocol
used in the present study, which allowed parents to hold a number of intrusive
memories in mind, Kessler et al (2018) targeted one intrusive memory per intervention
session. These are important considerations for protocol development in a future study
investigating the interventions’ effectiveness.
The present brief behavioural intervention seeks to disrupt the consolidation of
visual intrusive memories; however, parents of children admitted to PICU may also
experience intrusions that are primarily auditory in nature (for example, the sounds of
medical equipment in the unit). The empirical underpinnings of this intervention
highlight important adaptations that may aid in the disruption of the consolidation of
distressing auditory intrusions (James et al., 2015; Holmes et al., 2019). Baddeley and
Andrade (2000) have used dual-task experimental studies to demonstrate that engaging
in similar cognitive tasks concurrently results in task interference which in turn results
in memory disruption. For example, in the same way that engaging in a visual task
(Tetris) disrupts the consolidation of intrusive visual memories, engaging in an
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auditory task (e.g. – counting, reading aloud, or singing along to music) helps to disrupt
auditory memory consolidation (Holmes et al., 2019). Future research should
investigate the feasibility and acceptability of this adaptation when seeking to reduce
the frequency and vividness of non-visual traumatic memories.
The link between parent and child post-traumatic stress symptoms following
PICU is recognised in the literature (Rees et al., 2004), however, it remains important
to gather outcome data relating to child post-traumatic stress symptoms in parentfocused trauma research (Lambert, Holzer, & Hasbun, 2014). By doing so we can
assess whether change in parent outcomes may result in similar changes for their
children. Over 60% of the sample were parents of children under the age of 2 years.
Whilst this is consistent with demographic data gathered across UK PICUs (Paediatric
Intensive Care Audit Network, 2018), a lack of parent-proxy reported outcome data
for children was gathered as a result because these measures are for children two years
of age and older. This detail should be considered in the sample size calculation of any
future randomised controlled trials of the intervention with this population.
4.1

Strengths and Limitations of the Study
This study presents an original contribution to the research base by providing

the first novel investigation of a brief behavioural intervention seeking to reduce
intrusive memories for PICU parents. This study highlights that the intervention is
acceptable to a highly traumatised population (parents of children in PICU) and
feasible to implement in an emotive setting (PICU). Other trauma-focused
interventions have not demonstrated such high levels of treatment adherence and
acceptability in this setting (Baker & Gledhill, 2017).
The present study, however, is not without limitations. Fathers were
underrepresented in the present sample (n = 5), when compared to mothers (n = 14).
Fathers are historically underrepresented in paediatric psychology and healthcare
research (Seiffge-Krenke, 2002; Garfield & Isacco, 2012), despite their important role
in child development (Sarkadi, Kristiansson, Oberklaid, & Bremberg, 2008). A recent
study of strategies to increase father participation recommends explicitly inviting
fathers to participate and communicating the potential benefits of the research for
fathers and their families (Davison, Charles, Khandpur, & Nelson, 2017). Such
recruitment strategies are worth considering in future studies of the intervention.
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One outcome measure yielded poor reliability coefficients, raising concerns
about the appropriateness of its future use in this context. Specifically, the HADS
measure demonstrated poor reliability at baseline assessment for both the anxiety (α =
.53) and depression (α = .69) subscales (Zigmond & Snaith, 1983). The HADS is
widely used internationally as a valid and reliable measure of anxiety and depression
(Bjelland et al., 2002). While this measure has been used numerous times previously
within this population (Rees et al., 2004; Colville & Cream, 2009; Colville et al., 2010;
Colville & Pierce, 2012), these studies have employed the measure retrospectively,
following discharge from PICU. Future studies should seek to examine the ecological
validity of the HADS measure when administered in a busy and often distressing
environment such as PICU and, if compromised, seek to employ alternative self-report
measures.
The present study would have benefited from the inclusion of a baseline
measure of peritraumatic distress. Peritraumatic emotional responses are a significant
predictor of PTSD (Ozer, Best, Lipsey, & Weiss, 2003). Future trials of the
intervention should seek to include such an assessment. Finally, the present study was
conducted at a single clinical site. It may be possible that the levels of opt in, treatment
adherence, and attrition observed here would not be the replicated in other sites.
Researchers involved in the design of future studies of the intervention should be
mindful of this possibility.
4.2

Implications for Future Clinical Research
Findings of the present study highlight the accessibility of the intervention for

parents, their willingness for children to participate, and the willingness of staff to be
involved in recruitment. The effectiveness of the intervention within this population,
however, has yet to be investigated. Findings suggest it will be feasible to conduct a
proof-of-concept randomised control trial to investigate the intervention’s efficacy
within this population. When considering the design of a future trial, this study raises
some key learning points.
Firstly, participant opt-in rate was high in comparison to previous studies with
parents of children admitted to PICU (Bedford & Bench, 2019). As aforementioned,
this may be attributed to the ability for parents to be near their child during their
participation. Whether parents participated in PICU (n = 6) or on a general ward (n =
13), all parents completed baseline assessment either at their child’s bedside, or in a
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family room within the PICU or ward. Conducting research in clinical settings can be
replete with challenges (Jackson, McDonald, Luck, Waine, & Wilkes, 2016),
particularly in busy critical care units where free space is limited (Chlan, Guttormson,
Tracy, & Bremer, 2009). We recommend the opportunity for bedside engagement is
made explicit when introducing the intervention to parents as this may increase opt-in
rates.
Recruitment was greatly aided by the willingness of medical staff to be
involved and the researchers’ ability to attend daily PICU handover meetings. Previous
research has highlighted the value of regular contact with medical teams in clinical
research recruitment (Patterson, Mairs, & Borschmann, 2011). In the present study,
attendance at handover meetings both; 1) offered an opportunity to collaboratively
consider potential participants’ eligibility, and 2) increased awareness of the study in
the unit which may have aided recruitment. Adopting this practice or availing of other
opportunities for regular and consistent contact with the medical team is recommended
in future trials.
This study supports the use of a pen and paper intrusive memory diary for
parents of children in PICU, with a 95% return rate. Whilst the diary posed no obvious
challenges, other options for collection of the diary outcomes may also be considered.
Over 90% of parents reported that they used their phones to access the internet during
their child’s PICU stay. It may be inferred from this that this sample of parents would
be comfortable with the use of electronic outcome recording. Previous studies suggest
that the use of electronic diaries to record symptoms increases compliance when
compared to paper counterparts (Stone, Shiffman, Schwartz, Broderick, & Hufford,
2002). Furthermore, the use of electronic means may facilitate the use of prompts or
reminders, thus reducing the likelihood of delayed diary completion (Barrett & Barrett,
2001). It is worth considering whether affording parents the option of online
completion would increase rates of return even further in future trials.
Finally, the present study has highlighted that, due to the varying length of
admission in PICU, parents identified memories ranging from within hours to those
that occurred up to 12 days previous. Therefore, consideration of a modified
intervention protocol used by Kessler et al (2018) should be made in a future proofof-concept trial, given its demonstrated ability to target older intrusive memories.
4.3

Conclusions
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The present study demonstrates the acceptability and feasibility of an
intervention aiming to reduce intrusive memories in parents following their child’s
admission to PICU. To the author’s knowledge, this is the first feasibility study of this
brief behavioural intervention to prevent the recurrence of intrusive memories in this
population. Acceptability and treatment adherence rates were high, and no adverse
reactions were recorded. This intervention presents an accessible light-touch
intervention for parents of children in PICU, which does not involve talking about the
trauma in detail. It is recommended that a proof-of-concept randomised control trial of
this intervention be carried out with PICU parents to assess effectiveness in this
population, utilising an intervention protocol to specifically target older consolidated
trauma memories.
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SECTION 2: TECHNICAL APPENDIX FOR THE LARGE-SCALE
RESEARCH PROJECT

Appendix B: Participant Information Sheet

A Brief Intervention Involving Tetris Gameplay to Prevent Intrusive Trauma
Memories in Parents after Paediatric Intensive Care: A Feasibility Study.
[IRAS ID: 262690]
You are invited to take part in our research study to assess the feasibility of delivering
a low-intensity intervention to prevent or reduce unwanted intrusive memories
(sometimes referred to as flashbacks) in parents of children who have been admitted
to paediatric intensive care at the Royal Belfast Hospital for Sick Children.
This information sheet explains why the research is being undertaken and what it will
involve so that you can make an informed decision about taking part. Please take time
to read the information carefully. A member of the team can be contacted if there is
anything that is not clear or if you would like more information.
Purpose of the study
This research is being undertaken to see how feasible and acceptable it is for parents
with children in paediatric intensive care to take part in a brief intervention involving
playing a short game of Tetris. There is some preliminary evidence that this
intervention may be helpful in adults after traumatic events. Therefore, this
intervention may help prevent or reduce unwanted intrusive memories (sometimes
referred to as flashbacks) of paediatric intensive care. However, it has not yet been
tested with parents of children in paediatric intensive care. We would like to explore
how feasible it would be to deliver this intervention to parents of children admitted to
PICU, with an emphasis on how acceptable the intervention is for yourself and we
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would also like to get your views on whether this intervention would be something
you would have consented to your child taking part in.
Why am I being invited to take part?
You are invited to take part because you have been identified as a parent of a child in
paediatric intensive care.
Do I have to take part?
Your participation in this research is entirely voluntary. It is completely up to you
whether you would like to take part or not. If you do decide to take part, you will be
asked to sign a consent form. You are free to withdraw from the study at any time,
without giving a reason. Your decision to take part or not will have no influence on
the treatment, care and support you and your child will receive.
What will happen if I agree to take part?
We are recruiting approximately 44 parents of children admitted to paediatric intensive
care at the Royal Belfast Hospital for Sick Children. Everyone will be asked to
complete a couple of short questionnaires whilst in the PICU about how you are
feeling, and some demographic information, which should not take longer than 15
minutes to complete. 22 of the participants will be chosen randomly (i.e. - by a
computer performing the equivalent of flipping a coin) to take part in the intervention.
The intervention will involve firstly recalling memories of your time in PICU, and then
playing Tetris on Nintendo DS for between 10 to 20 minutes when your child is settled,
and close to being discharged. The other participants will simply be given their usual
care and asked to complete a short activity diary. All participants will be asked to
complete a contact details form, so that the researcher may contact them over the
course of the study. Additionally, with your permission, we will inform your GP that
you have agreed to take part in the study.
All participants will be asked to keep a diary to record how many intrusive
memories/flashbacks of paediatric intensive care you experience over the course of the
following seven days. After seven days we would ask that you complete some followup measures of how you are feeling which should take no more than 15 minutes to
complete. We then would request that you to return the diary and these measures in a
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pre-paid envelope which we will provide you with. We will also ask you to complete
some follow-up measures one month after taking part in the study.
Participants who were randomly allocated to the intervention group will also be asked
to take part in a 30-minute interview conducted by a member of our research team,
who will ask you questions relating to your experience of the intervention and how
acceptable you found the intervention and your thoughts on the intervention being
given to children and other parents of children in paediatric intensive care. This
interview will be audio recorded. This allows us to capture all the information
discussed in the interview which will help with our analysis.
What are the possible benefits of taking part?
By taking part you will be providing useful information about how feasible it is for
parents with children in paediatric intensive care to take part in this intervention. This,
and information gathered from participants regarding the intervention being given to
children, may influence how future studies on this topic are conducted.
What are the potential disadvantages and/or risks of taking part?
While there are no known adverse effects of this intervention it is possible that you
might find yourself feeling discomfort answering some of the questions asked by the
researcher or as a result of reading the question items in the measures which ask about
how you have been feeling and how your child has been.
Who is organising and funding the study?
This study has been set up by staff and post-graduate students at the Institute of
Psychiatry, Psychology and Neuroscience, Kings College London and Queen’s
University Belfast. As such, research will be published in a postgraduate research
thesis. On successful submission of the thesis, it will be deposited both in print and
online in University archives, to facilitate its use in future research. The research may
also be published in a scientific journal or presented at a conference.
How is my data kept confidential and who will have access to my data?
King’s College London and Guy’s and St Thomas’ Foundation Trust are the cosponsors for this study based in the United Kingdom. We will be using information
from you in order to undertake this study and will act as the data controller for this
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study. This means that we are responsible for looking after your information and using
it properly. King’s College London will keep identifiable information about you for
10 years after the study has finished.
Your rights to access, change or move your information are limited, as we need to
manage your information in specific ways in order for the research to be reliable and
accurate. If you withdraw from the study, we will keep the information about you that
we have already obtained. To safeguard your rights, we will use the minimum
personally-identifiable information possible. You can find out more about how we use
your information here: https://www.kcl.ac.uk/research/support/research-ethics/kingscollege-london-statement-on-use-of-personal-data-in-research.aspx
The Royal Belfast Hospital for Sick Children, Belfast Health and Social Care Trust,
will collect information from you for this research study in accordance with our
instructions. The Royal Belfast Hospital for Sick Children, Belfast Health and Social
Care Trust, will use your name and contact details to contact you about the research
study and to oversee the quality of the study. Individuals from King’s College London
and Guy’s and St Thomas’ NHS Foundation Trust and regulatory organisations may
look at your research records to check the accuracy of the research study. The Royal
Belfast Hospital for Sick Children, Belfast Health and Social Care Trust, will pass
these details to King’s College London along with the information collected from you.
The only people in King’s College London and Guy’s and St Thomas’ Foundation
Trust who will have access to information that identifies you will be people who need
to contact you to speak with you and arrange to meet with you so you can take part in
the research or audit the data collection process. The people who analyse the
information will not be able to identify you and will not be able to find out your name
or contact details. The Royal Belfast Hospital for Sick Children, Belfast Health and
Social Care Trust, will keep identifiable information about you for 10 years after the
study has finished.
Participants will be assigned a participant ID number, which will be used to anonymise
all paper-based and electronic data. There will be a single record sheet linking
participant names with their ID numbers, which will be kept in a locked, secure filing
cabinet. All paper-based questionnaires will be kept in a separate secure filing cabinet
and will be destroyed 10 years following the completion of data collection. Electronic
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data will be anonymised and stored on secure King’s College London servers, in a
password-protected folder.
Who has reviewed this study?
The East of Scotland Research Ethics Service REC 1, which has responsibility for
scrutinising all proposals for medical research on humans, has examined the proposal
and has raised no objections from the point of view of research ethics. It is a
requirement that your records in this research, together with any relevant medical
records, be made available for scrutiny by monitors from King’s College London and
Guy's & St Thomas' Foundation NHS Trust, whose role is to check that research is
properly conducted and the interests of those taking part are adequately protected.
Who do I contact if I have any concerns or wish to complain?
If you have a concern about any aspect of this study, you may want to speak with the
researcher, Dr Stephanie O’Toole, and she can be contacted by phoning or texting 078
4079 8052, who will do their best to answer your query. If you would prefer to speak
with one of the study supervisors then please contact Dr David McCormack, Clinical
Psychologist, by phoning 028 9097 4283 or by email d.mccormack@qub.ac.uk.
Should you wish to make a complaint our Complaints Manager can provide you with
more information on how to do so. To contact our Complaints Manager please contact,
Belfast Health and Social Care Trust Complaints Department, McKinney House 7th
Floor, Musgrave Park Hospital, BT9 7JB, Tel: (028) 9504 8000, Email:
complaints@belfasttrust.hscni.net. Alternatively, the Patient and Client Council can
provide free confidential advice and support regarding making a complaint. You can
get more information on the services provided by the Patient and Client Council by
phoning freephone, 0800 917 0222.
Further information and contact details
If you would like to discuss the research beforehand, or you have any questions
afterwards, please contact Dr Stephanie O’Toole, and she can be contacted by phoning
or texting 078 4079 8052. If you do not indicate within 24 hours that you wish to
participate, the research team will assume that you did not wish to take part and will
not contact you again. Thank you for taking the time to read about this research study.
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Appendix C: Consent Form
IRAS ID: 262690
Site:
Participant Identification Number for this study:

A Brief Intervention Involving Tetris Gameplay to Prevent Intrusive Trauma
Memories in Parents after Paediatric Intensive Care: A Feasibility Study.

Please initial box

1. I confirm that I have read the information sheet dated 9 August 2019
(version 3) for the above study. I have had the opportunity to consider
the information, ask questions and have and these answered
satisfactorily.

2. I understand that my participation is voluntary and that I am free to
withdraw at any time without giving any reason, and the medical care
of my child and/or any support I am currently receiving or will receive
will not be affected.

3. I consent to being contacted by the research team, using contact details
I provide, regarding my participation in this study.

4. I agree to take part in the above study.

5. I consent to my GP being contacted in relation to taking part in this
study.

6. I wish to be sent a summary of the results of this study (via phone/email
- delete as appropriate). I consent to the research team holding my
contact details for this purpose.
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7. I consent to members of the research team, sponsor representatives from
King’s College London and Guy’s and St Thomas’ NHS Foundation
Trust, and members of the regulatory bodies to access mine and my
child’s information where relevant to my participation in this study.

Name of Participant ___________________________________
Date __________________
Signature _______________________ Name of Person taking consent ______________________
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Appendix D: Post-Participation Information Sheet

Thank you for participating in this research study. We really appreciate your time and
contributions. If you have any questions or queries about the research, please feel free to
contact the researcher Dr Stephanie O’Toole on 078 4079 8052.
If you notice yourself feeling distressed or experiencing unusually low mood, we suggest
contacting your GP. You may also find it helpful to reach out to friends/family members, or
contact one of the following organisations which offer advice and support:

Parenting NI
Formerly known as the Parents’ Advice Centre, Parenting NI
offer a range of services for parents.
o

Phone: 0808 8010 722

o

Website: www.parentline.ie

Relate NI
Relate NI aims to enhance emotional wellbeing in
individuals, couples, families and communities by delivering
professional counselling and therapeutic services.
o

Phone: 028 9032 3454

o

Website: www.relateni.org

Lifeline
Lifeline is the Northern Ireland crisis response helpline
service for people who are experiencing distress or
despair.
o

Phone: 0808 808 8000

o

Website: www.lifelinehelpline.info
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The Samaritans
The Samaritans are available to phone at any time and you
can talk about whatever might be troubling you.
o

Phone: 116 123

o

Website: www.samaritans.org
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Appendix E: Supplementary Materials
Supplementary Table 1: Study assessment schedule

Measure

Eligibility

Baseline

One-

One-

Screening

Assessment

Week

Month

Follow-Up Follow-up

Consent Form

✓

Contact Information Form

✓

Demographic

✓

Questionnaire

IES-R

✓

HADS

✓

PEDS or CRIES-13

✓

Intrusive Memory Diary

✓

IES-R

✓

HADS

✓

PEDS or CRIES-13

✓

Interview (intervention condition)

✓

IES-R

✓

HADS

✓

PEDS or CRIES-13

✓

Debriefing

✓
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Appendix F: Background Questionnaire

A Brief Intervention Involving Tetris Gameplay to Prevent Intrusive Trauma
Memories in Parents after Paediatric Intensive Care: A Feasibility Study.
[IRAS ID: 262690]

Please complete the following questions.
Thank you.

Participant ID (researcher to add): _________
Age: _______________

How long has your child been in hospital for?
______________________________

How many children in total do you have?
______________________________

Do you live with a partner? (e.g. husband, wife, boyfriend, girlfriend)
Yes

No

Have you used an electronic device since your child was admitted to hospital (e.g.
laptop, iPad, or smart phone)?
Yes

No
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If yes, please indicate if it was used for:
Phone calls/Texting

Browsing the

Playing

internet

games

Tick all boxes that apply
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Appendix G: Contact Information Form

A Brief Intervention Involving Tetris Gameplay to Prevent Intrusive Trauma
Memories in Parents after Paediatric Intensive Care: A Feasibility Study.
[IRAS ID: 262690]

Participant ID:

Thank you for signing the consent form for this study. You have consented to
providing the research team with an email address and/or phone number so that we can
maintain communication with you throughout the study regarding both yours, and your
child’s, participation.

Please complete this form by filling in your details below:

Name: ______________________________________

Email Address: ________________________________

Phone number: Mobile _______________________ Landline
________________________

Please contact a member of the research team if these contact details change at any
time during your participant in the study.

Thank you.
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Appendix H: Intrusive Memory Diary
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Appendix I: Impact of Events-Revised (IES-R; Weiss & Marmar, 1997)
The following is a list of difficulties people sometimes have after stressful life events.
Please read each item, and then indicate how distressing each difficulty has been for
you during the past 7 days with respect to your child having been in paediatric
intensive care and/or the events which lead to your child being admitted to intensive
care. How much were you distressed or bothered by these difficulties?

1

Any reminder brought back

Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Quite a bit


Extremely


feelings about it.

2

3

I had trouble staying asleep.

Other things kept making me

Quite a bit


Quite a bit


Extremely


Extremely


think about it.

4

I felt irritable and angry.

I avoided letting myself get upset
5

when I thought about it or was

Quite a bit


Quite a bit


Extremely


Extremely


reminded of it.

6

I thought about it when I didn’t

Quite a bit


Extremely


mean to.

7

I felt as if it hadn’t happened or

Quite a bit


Extremely


wasn’t real.

8

I stayed away from reminders
about it.
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Quite a bit


Extremely


9

Pictures about it popped into my

Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Quite a bit


Extremely


mind.

10 I was jumpy and easily startled.

11 I tried not to think about it.

I was aware that I still had a lot of
12 feelings about it, but I didn’t deal

Quite a bit


Quite a bit


Quite a bit


Extremely


Extremely


Extremely


with them.

13 My feelings about it were kind of

Quite a bit


Extremely


numb.

I found myself acting or feeling
14 like I was back at that time.

15 I had trouble falling asleep.

16 I had waves of strong feelings

Quite a bit


Quite a bit


Quite a bit


Extremely


Extremely


Extremely


about it.

17 I tried to remove it from my

Quite a bit


Extremely


memory.

18 I had trouble concentrating.
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Quite a bit


Extremely


Reminders of it caused me to have
19 physical reactions, such as

Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Not at all

A little bit

Moderately







Quite a bit


Extremely


sweating, trouble breathing,
nausea, or a pounding heart.

20 I had dreams about it.

21 I felt watchful and on guard.

22 I tried not to talk about it.
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Quite a bit


Quite a bit


Quite a bit


Extremely


Extremely


Extremely


Appendix J: Paediatric Emotional Distress Scale (PEDS; Saylor et al., 1999)
Please select the answer for each question to describe how often your child has shown
each behaviour in the LAST MONTH.

1

2

3

4

Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Acts whiny

Wants things right away

Refuses to sleep alone

Has trouble going to bed/falling
asleep

5

6

Has bad dreams

Seems

fearful

without

good

reason

7

8

9

Seems worried

Cries without good reason

Seems sad and withdrawn

10 Clings to adults/doesn’t want to
be alone
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Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









11 Seems “hyperactive”

12 Has temper tantrums

13 Gets frustrated too easily

14 Complains about aches and pains

Acts younger than used to for age
15 (bed wetting, baby talk, thumb
sucking)

16 Seems to be easily startled

17 Acts aggressively

If your child has had a major trauma or stress in the last year, please rate their
behaviour with regard to the trauma/stress.
18

Creates games, stories, or

Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









Almost Never

Sometimes

Often

Very Often









pictures about the trauma/stress
19

Brings up the trauma/stress in
conversation

20

Avoids talking about the
trauma/stress even when asked

21
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Appendix K: Children’s Revised Impact of Events Scale-13 Parent Version
(Cries-13-PV; Children and War Foundation, 1998)
The statements below may be applicable to children who have had a frightening or
highly distressing experience. Please check the box that indicates how often the
statement applied in the past 7 days. If it did not apply at all during that period, please
check the “not at all” box.
1

Do you have the impression that your child has

Not at all

Rarely

Sometimes

Often









Not at all

Rarely

Sometimes

Often









Not at all

Rarely

Sometimes

Often









Not at all

Rarely

Sometimes

Often









Not at all

Rarely

Sometimes

Often









Not at all

Rarely

Sometimes

Often









Not at all

Rarely

Sometimes

Often









Not at all

Rarely

Sometimes

Often









Not at all

Rarely

Sometimes

Often









Not at all

Rarely

Sometimes

Often









to think about it often?

2

3

Does your child try to put it out of his/her mind?

Does your child find it difficult to pay attention
or concentrate?

4

Does your child have sudden surges of strong
feelings?

5

Does your child get startled more easily, or is
she/he more nervous than before it happened?

6

Does your child stay away from things that
remind him/her of the event (like places or
situations)?

7

8

Does your child try not to talk about it?

Does your child suddenly see images of the event
in her/his mind or have bad dreams?

9

Do other things keep making your child think of
it?

10

Does your child try not to think about it?
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11

12

Does your child get easily irritated or angry?

Is your child overly cautious or on guard, even

Not at all

Rarely

Sometimes

Often









Not at all

Rarely

Sometimes

Often









Not at all

Rarely

Sometimes

Often









when there’s no clear need to be?

13

Does your child have trouble sleeping?
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Appendix L: Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983)
Tick the box beside the reply that is closest to how you have been feeling in the past week.
Don’t take too long over your replies: your immediate is best.
Not at all

1

2

A lot of the

Most of the

occasionally

time

time









Definitely as

Not quite so much

Only a little

Hardly at all









Not at all

A little, but it

Yes, but not

Very

doesn’t worry me

too badly

definitely and

I feel tense or ‘wound up’.

I still enjoy the things I used
to enjoy.

3

From time to time,

much

I get a sort of frightened

quite badly

feeling as if something awful
is about to happen.

4

I can laugh and see the
funny side of things.

5

Worrying thoughts go
through my mind.

6

7

I feel cheerful.

I can sit at ease and feel









As much as I

Not quite so much

Definitely not

Not at all

always could

now

so much now









Only

From time to time,

A lot of the

A great deal of

occasionally

but not too often

time

the time









Most of the

Sometimes

Not often

Not at all









Definitely

Usually

Not often

Not at all









Not at all

Sometimes

Very often

Nearly all of

time

relaxed.

8

I get a sort of frightened
9

the time

I feel as if I am slowed down.

feeling like ‘butterflies’ in









Not at all

Occasionally

Quite often

Very often









the stomach.
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10

I have lost interest in my
appearance.

I take just as

I may not take quite

I don’t take as

much care

as much care

much care as I

as ever

Not at all

11

12

I look forward with
enjoyment to things.





Not very much

Quite a lot

Very much









As much as I

Rather less than I

Definitely less

Hardly at all

ever did

used to

than I used to







Not very often

I get sudden feelings of
panic.

14



indeed

Not at all

13

should

I feel restless as if I have to
be on the move.



Quite

Very often

often

indeed









Often

Sometimes

Not

Very seldom

often

I can enjoy a good book or
radio or TV program.

Definitely
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Appendix M: Interview Schedule
INTRODUCTION
•

Researcher introduces self.

Thank you for taking the time to speak with me. This interview will take approximately
30 -60 minutes to complete, but you can stop at any time.
•

The aim of this interview is to find out what you thought about participating in
the Tetris intervention and how feasible you think it is as an intervention. There
are no right or wrong answers; I would just like to know your thoughts and
opinions. You do not have to answer any questions you are uncomfortable with.
If that is the case, we can move on to the next question or stop the interview if
you would prefer. Everything we discuss here will be kept completely
confidential. If we would like to quote anything you have said when we write
up the study, we will make sure you cannot be identified.

HOUSEKEEPING POINTS
•

I am going to record the interview as it allows me to listen to you without
worrying about writing down notes. This is standard when conducting
interviews.

•

Do you have any questions before we start?

•

Are you happy to continue with the interview?

EXPERIENCE OF PICU
1. What was being in intensive care like for you?
2. What was being in intensive care like for your child?
3. Was this their first time in intensive care?
THE INTERVENTION
1. What did you think of taking part in this study?
2. Since you first agreed to take part in this study, were you unhappy with any
aspects of it?
-

What aspects would you change?
3. What did you think of the timing of being asked to take part in the study?

-

Would you change it? To when?
4. Did anything encourage or discourage you from taking part in this study?
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5. Thinking back to when you first took part in the study, what did you think of
being asked about your experience of PICU and playing the computer game
Tetris?
-

What was the experience like?

-

Would you do it again?
6. What was it like keeping a diary over the past week?

-

If unsure about what the diary was - the diary about your memories of PICU?

-

Was it a hassle keeping it?

-

Did anything help or hinder you from keeping it?
7. If we were to run the study again would you recommend another parent with a
child in intensive care to take part?
8. If we were to run this today again would you let your child, if they were eight
years of age or older, take part?

-

If yes, would that mean that you would be okay with them being asked about

their experience of PICU and playing the computer game Tetris while still in hospital,
and completing the same kind of questionnaires that you completed?
-

If no, why not?

-

If no, would you be okay with them playing the computer game Tetris while

still in hospital?
STUDY DESIGN, CONDUCT AND PROCESSES
1. How did you feel about being approached to take part in this study?
-

Was it too much for you at the time?

-

Would you change anything about how you were approached?
2. What did you think about how you were asked for consent?

-

Would you change anything about the process?
3. How was communication between our team and you?

-

Can it be improved? How?
4. Did taking part in the Tetris intervention process have any impact on you, your
child or your family that you would like to mention?

CONCLUSION
Before we finish, is there anything else you would like to mention?
Thank you for taking part in this study and for taking the time out to talk to me.
End of interview.
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Appendix N: Thematic Analysis Framework Steps (Braun & Clarke, 2006)
Step

Procedure

1. Familiarising oneself with the I actively engaging with the data and becoming
data

fully immersed in it via listening to the
recordings, transcribing the data, reading and
re-reading the transcriptions, and noting down
initial codes and ideas.

2. Generating initial codes

I began to identify preliminary codes in the
data. These codes were applied to features of
the

data

that

appeared

interesting

and

meaningful.
3. Searching for themes

I collated individual codes into potential
themes. This involved gathering all relevant
data extracts to each potential theme and
sorting them (by either combining or splitting
themes).

4. Reviewing themes

This step involved reviewing each theme to
ensure that it was distinct from all other themes
and matched with 1) the codes and data extracts
it encompassed, and 2) the entire data set. I
achieved this by a process of combining,
separating, refining or discarding themes.
Themes were reviewed with my supervisor and
refined accordingly.

5. Defining and naming themes

I refined each theme further, by creating a clear
name and working definition for each theme.

6. Producing the report

I produced a report of the qualitative analysis,
provided a meaningful interpretation of each
theme, and chose appropriate data extracts to
illustrate my interpretation.
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Appendix O: Codes and themes emerging from the qualitative analysis

Theme

Helpful distraction

Code

Code description

Intervention as zoning-out
Intervention as relaxing
Helped to lift mind
Feelings of helplessness
Overwhelming environment

Descriptions of the intervention as helping parents to ‘zone out’
Descriptions of the intervention as relaxing
Descriptions of the intervention as helping to lift the mind/headspace
Parents’ feelings of helplessness whilst in PICU and the need to keep busy
Parents describing PICU as overwhelming and all-consuming
Attitude of needing to "get on with it" whilst in PICU, with little time/space
to process emotions
Perceiving talking about flashbacks/emotions surrounding PICU to
researcher as helpful
Intervention as helpful to normalise flashbacks
Perceiving intervention as counselling
Intervention as introducing idea of flashbacks
Parents describing impact of partner also participating
Parents reporting support from/supporting their partner with flashbacks
Increased level of communication about flashbacks with researcher/partner
Parents feeling more safety and certainty with regard to their child's
wellbeing - resulting in greater availability to participate
Parents describing how they had overcome the shock of admission and, as a
result, were more available to participate when approaching discharge
Parents expressing relief at being discharged from PICU to home/ward
Viewing the timing of the intervention as helpful due to the recency of the
PICU experience
Descriptions of the wait for discharge from PICU
Parents describing wait for discharge as boring/ being appreciative of a task

“Getting on with it”

Communication Openness

Containment
Normalising flashbacks
Intervention as “counselling”
Introducing idea of flashbacks
Both parents participating
Support from partner
Increased communication
“Out of the woods”
Overcoming initial shock
Relief of leaving PICU

Importance of Timing

Ease of bringing images to mind
Waiting for paperwork
Boredom
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Child Participation Factors

Reflecting on PICU experience
Keeping busy
Parental presence during child
participation
Normalising child reactions
Child’s understanding of PICU
Asking child about experience

Parents descriptions of looking back/reflecting on PICU experience as they
were approaching discharge/recently discharged
Parents describing the will to “keep busy” in PICU
Parents wishing to be present if their child participated in the intervention
Perceived potential benefit of intervention to normalise response for child
Parents descriptions of child’s understanding of PICU
Parents discussing the importance of talking to child about their experience
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Appendix P: Numbers of each group showing reliable change
Baseline to One-Week Follow-Up
Intervention Group (n = 11)

Baseline to One-Month Follow-Up

Control Group (n = 8)

Intervention Group (n = 11)

Control Group (n = 8)

RCI

RCD

RCI

RCD

RCI

RCD

RCI

RCD

Outcomes

n

n

n

n

N

n

N

n

IES-R Total

3

1

1

0

5

0

3

0

Intrusion

2

1

3

0

3

1

3

0

Avoidance

1

0

0

0

1

0

0

0

Hyperarousal

4

0

3

0

6

0

3

0

Anxiety

4

0

3

0

6

0

3

0

Depression

2

0

2

0

5

0

1

0

HADS

Numbers indicate number of participants that demonstrated reliable change (surpassing 1.96 on the Reliable Change Index).
RCI = Reliable Change Improvement; RCD = Reliable Change Deterioration
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SECTION 6: AUTHOR GUIDELINES FOR SUBMISSION TO THE
JOURNAL OF TRAUMATIC STRESS
1. Online Submissions: The Journal of Traumatic Stress accepts submission of
manuscripts online at: http://mc.manuscriptcentral.com/jots
Information about how to create an account or submit a manuscript may be found
online on the Manuscript Central homepage in the "User Tutorials” section or, on the
Author Dashboard, via the “Help" menu in the upper right corner of the screen.
Personal assistance also is available by calling 434-964-4100.
2. Article Formats: Three article formats are accepted for consideration by JTS. All
page counts should include references, tables, and figures. Regular articles(30 pages
maximum, inclusive of all text, abstract, references, tables, and figures) include
research studies, quantitative systematic reviews, and theoretical articles. Purely
descriptive articles or narrative-based literature reviews are rarely accepted. In
extraordinary circumstances, the editors may consider longer manuscripts that
describe highly complex designs or statistical procedures, but authors should seek
approval prior to submitting manuscripts longer than 30 pages. Brief reports (18 pages
maximum) are appropriate for pilot studies or uncontrolled trials of an intervention,
preliminary data on a new problem or population, condensed findings from a study
that does not merit a full article, or methodologically oriented papers that replicate
findings in new populations or report preliminary data on new instruments.
Commentaries (1,000 words or less) involve responses to previously published JTS
Response commentaries, submitted no later than 8 weeks after the original article is
published (12 weeks if outside the U.S.), must be content-directed and use tactful
language. The original author is given the opportunity to respond to accepted
commentaries.
3. Double-Blind Review: As of January 1, 2017, the Journal of Traumatic Stress
utilizes a double-blind review process in which reviewers receive manuscripts with no
authors’ names or affiliations listed in order to ensure unbiased review. To facilitate
blinded review, the title page should be uploaded as a separate document from the
body of the manuscript, identified as “Title Page,” and should include the title of the
article, the running head (maximum 50 characters) in uppercase flush left, author(s)
byline and institutional affiliation, and author note (see pp. 30-37 of the APA 7th
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manual). Within the main body of the manuscript, tables, and figures, authors should
ensure that any identifying information (i.e., author names, affiliations, institutions
where the work was performed, university whose ethics committee approved the
project) is blinded; a simple way to accomplish this is by replacing the identifying text
with the phrase “[edited out for blind review]”. In addition, language should be used
that avoids revealing the identity of the authors; e.g., rather than stating, “In other
research by our lab (Bennett & Kerig, 2014), we found …” use phrases such as, “In a
previous study, Bennett and Kerig (2014) found …” Please note that if you have
uploaded the files correctly, you will not be able to view the title page in the PDF and
HTML proofs of your manuscript; however, the Editor and JTS editorial office staff
can view this information.
4. Preferred and Non-Preferred Reviewers: During the submission process, authors
may suggest the names of preferred reviewers; authors also may request that specific
individuals not be selected as reviewers.
5. Publication Style: JTS follows the style recommendations of the 2020 Publication
Manual of the American Psychological Association(APA; 7th edition) and submitted
manuscripts must conform to these formatting guidelines. Manuscripts should use nonsexist language. Manuscripts must be formatted using letter or A4 page size, with 1
inch (2.54 cm) margins on all sides, in an APA-approved font (i.e., 10-point Lucinda
Sans Unicode or Computer Modern; 11-point Arial, Calibri, or Georgia; 12-point
Times New Roman). All text within figures should be formatted in a sans serif font
(e.g., Arial or Calibri) with a type size between 8 and 14 points. The title page, abstract,
references, table title and notes, and figure title and notes should be double-spaced;
text within tables and figures can be single or double spaced based on the layout of the
information. Submit your manuscript in .doc or .docx format, not as a PDF.
For assistance with APA style, in addition to consulting the manual itself, please note
these helpful online sources that are freely available: https://apastyle.apa.org/stylegrammar-guidelines/index and https://owl.english.purdue.edu/owl/section/2/10/
6. APA and JTS Style Pointers: In addition to consulting the APA 7th edition
Publication Manual, the resources indexed above, and the JTS Style Sheet posted
online, please consider these pointers when formatting each section of the manuscript:
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Tense: Throughout the manuscript, please use past tense for everything that
has already happened, including the collection and analyses of the data being
reported.
Abstract: The Main Document of the manuscript should begin with an abstract
no longer than 250 words, placed on a separate page. In addition, JTS house
style requires the reporting of an effect size for each finding discussed in the
abstract; if there are many findings, present the range.
Participants: Please include in this subsection of the Method section
information on sample characteristics, subsample comparisons, and analyses
that describe the sample but are not focused on testing the hypotheses that are
the aims of your manuscript.
Procedure: Please describe the procedure in sufficient detail so that it could
be comprehended and replicated by another investigator. Identify by name the
IRB or ethics committee (edited out for blind review in the submitted
manuscript) that approved the research, and the manner in which consent was
obtained.
Measures: In addition to providing citations, psychometric, and validation
data for each measure administered, please provide coefficient alpha from your
data for each measure for which this is appropriate.
Data Analysis: Include a separate subsection with this header in the Method
section in which you describe the analyses performed, the software program(s)
used, and make an explicit statement about missing data in your data set. If
there are no missing data, so state; otherwise describe the extent of missing
data and how they were handled in the data analyses.
Results (and throughout): Present percentages to 1 decimal place, means and
SDs to 2 decimal places, and exact p values to 3 decimal places except for any
< .001. Include leading zeros (e.g., 0.92) when reporting any statistic that can
be greater than 1.00 (or less than
-1.00). For example, there is no leading zero used when reporting correlations,
coefficient alphas, standardized betas, p values, or fit indices (e.g., r = .47, not
0.47). Report effect sizes for analyses conducted wherever possible and
appropriate.
References: Format the references using APA 7th edition style: (a) begin the
reference list on a new page following the text, (b) double-space, (c) use
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hanging indent format, (d) italicize the journal name or book title, and (e) list
alphabetically by last name of first author. If a reference has a Digital Object
Identifier (doi), it must be included as the last element of the reference
•

Journal Article:

Grady, J. S., Her, M., Moreno, G., Perez, C., & Yelinek, J. (2019). Emotions in
storybooks: A comparison of storybooks that represent ethnic and racial groups in the
United

States?

Psychology

of

Popular

Media

Culture,

8(3),

207–217.

https://doi.org/10.1037/ppm0000185
•

Book:

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.).
Erlbaum.
•

Book Chapter:

Meehl, P. E. (2006). The power of quantitative thinking. In N. G. Waller, L. J. Yonce,
W. M. Grove, D. Faust, & M. F. Lenzenweger (Eds.), Essays on the practice of
scientific psychology (pp. 433–444). Erlbaum.
Footnotes: Footnotes should be avoided. When their use is absolutely necessary,
footnotes should be formatted in APA style and placed on a separate page after the
reference list and before any tables.
Tables: Tables should be formatted in APA 7th edition style and should be placed
after the references in the body of the manuscript. Please use Word’s Table function
to construct tables, not tabs and spacing. Tables should be numbered (with Arabic
numerals) and referred to sequentially by number in the text. Each table should begin
on a separate page. Please make tables double-spaced or single-and-one-half space,
decimal align all numeric columns, and use sentence case for labels. Each datum
should appear in its own cell (e.g., do not include SDs in parentheses following Ms but
instead create a separate column for SDs). When reporting a table of intercorrelations,
fill the rows first and then the columns such that any empty cells are in the lower lefthand quadrant of the table; use dashes in any redundant cells indicating the correlation
of a variable with itself. Report exact p values to three decimal places (e.g., p = .043)
wherever possible; however, if doing so would make the table unruly (e.g., in a table
of intercorrelations), it is permissible to use asterisks to indicate p values at the
traditional cut-off points (e.g., * p < .05. ** p < .01. p < .001).
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Colour in tables: Colour can be included in the online version of a manuscript at no
charge; however, use of colour in the print version of the journal will incur additional
charges (currently $600 per figure or table). If you wish to include colour in only the
online version, please ensure that each table will be legible in greyscale when it is
published in the print version; for example, lines of different colours may be
discriminable from one another when viewed in colour but may not appear to be
different from one another in greyscale.
Figures: All figures (graphs, photographs, drawings, and charts) should be numbered
(with Arabic numerals) and referred to sequentially by number in the text. Each figure
should begin on a separate page. Place the figure number and title above the figure.
Include a separate legend, preferably within the figure borders, to explain symbols if
needed. Place the figure note, including a list of all abbreviations used in the table and
their definitions, below the figure; the note should also contain any information that
will aid the reader in interpreting the figure. Please use an 8–14-point sans serif font
(e.g., Arial or Calibri) throughout except for the caption, which should remain in the
same typeface and size as used in the rest of the text. Use sentence case for titles and
labels. Figures should be in Word, TIF, or EPS format.
Colour in figures: Colour can be included in the online version of a manuscript at no
charge; however, use of colour in the print version of the journal will incur additional
charges (currently $600 per figure or table). If you wish to include colour in only the
online version, please ensure that each figure will be legible in greyscale when it is
published in the print version; for example, lines of different colours may be
discriminable from one another when viewed in colour but may not appear to be
different from one another in greyscale.
7. Uploading Files: After the separate Title Page has been uploaded as a Word file
(.doc or .docx), the remaining text (abstract, main body of the manuscript, references,
and tables) should be uploaded as a separate single Word file (.doc or .docx) designated
as “Main Document.” Figures may be either included in the main document or
uploaded as separate files if in a non-Word format.
8. Supplementary Materials. Authors may wish to place some material in the
separate designation of “Supplementary file not for review,” which will be made
available online for optional access by interested readers. This material will not be
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seen by reviewers and will not be taken into consideration in their evaluation of the
scientific merits of the work and will not be included in the published article. Material
appropriate for such a designation includes information that is not essential to the
reader’s comprehension of the study design or findings, but which might be of interest
to some scholars; examples might include descriptions of a series of non-significant
post-hoc analyses that were not central to the main hypotheses of the study, detailed
information about the content of coding system categories, and CONSORT flow
diagrams for randomized controlled trials (see below). Note well that the manuscript
must stand on its own without this material; consequently, critical information
reviewers and readers need to evaluate or replicate the study, such as the provenance
and psychometric properties of the measures administered, is not appropriate for
placement into Supplementary Materials.
9. Statement of Ethical Standards: In the conduct of their research, author(s) are
required to adhere to the "Ethical Principles of Psychologists and Code of Conduct" of
the

American

Psychological

Association

http://www.apa.org/science/leadership/research/ethical-conduct-humans.aspx

(visit
for

human research or http://www.apa.org/science/leadership/care/guidelines.aspx for
animal research) or equivalent guidelines in the study's country of origin. If the
author(s) were unable to comply when conducting the research being presented, an
explanation is required. Please see the Journal of Traumatic Stress Ethical Guidelines
posted on the Journal’s website for further elaboration of these standards.
All work submitted to the Journal of Traumatic Stress must conform to applicable
governmental regulations and discipline-appropriate ethical standards. Responsibility
for meeting these requirements rests with all authors. Human and animal research
studies typically require prior approval by an institutional research or ethics committee
that has been established to protect the welfare of human or animal participants.
Data collection for the purposes of providing clinical services or conducting an internal
program evaluation generally does not require approval by an institutional research
committee. However, analysis and presentation of such data outside the program
setting may qualify as research (which is defined as an effort to produce generalizable
knowledge) and thus may require approval by an institutional committee. Those who
submit manuscripts to the Journal of Traumatic Stress based on data from these sources

165

are encouraged to consult with a representative of the applicable institutional
committee to determine whether approval is needed. Presentations that report on a
particular person (e.g., a clinical case) also usually require written permission from
that person to allow public disclosure for educational purposes, and involve alteration
or withholding of information that might directly or indirectly reveal identity and
breach confidentiality.
To document how these guidelines have been followed, authors are asked to identify
in the online submission process the name of the authorized institution, committee,
body, entity, or agency that reviewed and approved the research or that deemed it to
be exempt from ethical or Internal Review Board review. Although blinded at the time
of submission, the name of the IRB or ethics committee that approved the research,
and the manner in which consent was obtained, also should appear in the Procedure
subsection of the Method in the body of the report.
10. Cover Letter. In keeping with the Journal of Traumatic Stress Ethical Guidelines,
each submission to the Journal should be accompanied by a cover letter in which the
authors affirm 1) that the work has not been published previously and is not currently
under consideration elsewhere; 2) that the work is original and the author(s)’ own, and
that no copyright has been breached by the inclusion of any content drawn from
another source; 3) that the publication has been approved by all co-authors and, if
required, by the governing authorities at the entity under which the research was
carried out; 4) that the authors have no conflicts of interests or have declared any such
conflicts; and 5) that the study followed ethical guidelines and was either approved or
deemed exempt by an institutional or governmental authority.
11. Randomized Clinical Trials: Reports of randomized clinical trials should include
a

flow

diagram

and

a

completed

CONSORT

checklist

(available

at

http://www.consort-statement.org) indicating how the manuscript follows CONSORT
Guidelines for the reporting of randomized clinical trials. The flow diagram should be
included as a figure in the manuscript whereas the checklist should be designated as a
"Supplementary file not for review" during the online submission process. Please visit
http://consort-statement.orgfor information about the consort standards and to
download necessary forms.
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12. Systematic Reviews: Reports of systematic reviews follow the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
(http://www.prisma-statement.org/documents/PRISMA%202009%20checklist.pdf)
and

should

be

accompanied

by

a

flow

diagram

(http://www.prisma-

statement.org/PRISMAStatement/FlowDiagram.aspx) mapping out the number of
records identified, included, and excluded, and the reasons for exclusions.
13. Writing for an International Readership: As an international journal, the
Journal of Traumatic Stress avoids the use of operational code names or nicknames to
describe military actions, wars, or conflicts, given that these may not be equally
familiar or meaningful to readers from other nations. Helpful guides for clear and
neutral language for reporting on military-based research can be found at the following
webpages: the ISTSS newsletter Stress Points (http://www.istss.org/educationresearch/traumatic-stresspoints/2015-march-(1)/media-matters-what%E2%80%99sin-a-name-using-military-code.aspx),

the

International

Press

Institute

(http://ethicaljournalismnetwork.org/assets/docs/197/150/4d96ac5-55a3396.pdf) and
the

Associated

Press

Stylebook

and

Briefing

on

Media

Law

(http://www.apstylebook.com/?do=help&q=48/). In addition, authors are encouraged
to give consideration to whether particular research findings might be culturallyspecific rather than universally established; e.g., prevalence rates derived from
samples consisting of all-US participants should be identified as such.
14. Originality and Uniqueness of Submissions. Submission is a representation that
neither the manuscript nor substantive content within in it has been published
previously nor is currently under consideration for publication elsewhere. A statement
transferring copyright from the authors (or their employers, if they hold the copyright)
to the International Society for Traumatic Stress Studies will be required after the
manuscript has been accepted for publication. Authors will be prompted to complete
the appropriate Copyright Transfer Agreement through their Author Services account.
Such a written transfer of copyright is necessary under U.S. Copyright Law in order
for the publisher to carry through the dissemination of research results and reviews as
widely and effectively as possible.
15. Pre-submission English-Language Editing: Authors for whom English is a
second language may choose to have their manuscript professionally edited before
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submission to improve the English. Japanese authors can find a list of local English
improvement services at http://www.wiley.co.jp/journals/editcontribute.html. All
services are paid for and arranged by the author and use of one of these services does
not guarantee acceptance or preference for publication.
16. Page Charges: The journal makes no page charges. The only exception to this, as
noted above, is if authors wish tables or figures to be printed in colour.
17. Open Science Practices. The Journal of Traumatic Stress encourages and
promotes the use of open science practices in all work submitted to the journal, in order
to foster transparency, openness, and replicability (for more information on open
science practices, see Kerig’s (2020) editorial published in JTS in issue 33(2); and the
Committee on Open Science website, https://cos.io/top/).
Preregistration. JTS encourages, but does not require, investigators to
preregister their study designs, methods, and hypotheses
Data sharing. JTS encourages investigators to share data, research materials,
and codes by placing those resources in an appropriate public repository. Two
examples of qualifying public, open-access databases of data, research
instruments, and materials are the IRIS digital repository and the Open Science
Framework repository. Personal websites and departmental websites generally
do not quality.
Replications. Given their importance to ensuring that our science is on a firm
footing, JTS welcomes replication studies, which undergo double-blind review
in the same way as all other submissions. Authors should make clear in the
submission the distinctive and incremental contribution of this replication to
the field.
Open science practices (OSP) statement. All articles in published JTS will
include an OSP statement in which authors indicate whether the study was
preregistered and whether the data, research materials, and code are accessible
to other scholars and, if so, how they may be accessed. The OPS statement also
allows author to provide a straightforward explanation for why open science
practices were not followed (e.g., if data sharing was not permitted by the entity
from whom the dataset was obtained or deemed not ethically permitted by the
relevant ethical review board). The OSP statement will be completed at the
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time an article is accepted for publication and will have no bearing on the peer
review process.
Open science badges. In collaboration with the non-profit Center for Open
Science (COS), JTS offers authors whose work is accepted for publication the
option of applying for badges to mark their article as following any of three
open science practices—open materials, open data, and preregistration.
Authors will have the opportunity to apply for these badges by completing an
Open Science Disclosure form through the ScholarOne interface when
submitting the manuscript.
The Open Materials badge recognizes researchers who share their research
instruments and materials in a publicly accessible format, providing sufficient
information for researchers to reproduce procedures and analyses of published
research studies.
The Open Data badge recognizes researchers who make their data publicly
available, providing sufficient description of the data to allow researchers to
reproduce research findings of published research studies. Examples of
qualifying public, open-access databases for data sharing include the IRIS
digital repository, the Open Science Framework repository, and numerous
repositories

available

through

various

Dataverse

networks

(e.g.,http://dataverse.org) and the Registry of Research Data Repositories
(http://www.re3data.org).
The Preregistered badge recognizes researchers who preregister their research
plans (research design and data analysis plan) prior to engaging in research and
who closely follow the preregistered design and data analysis plan in reporting
their research findings. The criteria for earning this badge include a datestamped registration of a study plan in such venues as the Open Science
Framework (https://osf.io) or Clinical Trials (https://clinicaltrials.gov) and a
close correspondence between the preregistered and the implemented data
collection and analysis plans.
18. Author Services: Online production tracking is available for your article through
Wiley-Blackwell’s Author Services. Author Services enables authors to track their
article—once it has been accepted—through the production process to publication
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online and in print. Authors can check the status of their articles online and choose to
receive automated emails at key stages of production. Authors will receive an email
with a unique link that enables them to register and have their article automatically
added to the system. Please ensure that a complete email address is provided when
submitting the manuscript. Visit http://authorservices.wiley.com/ for more details on
online production tracking and for a wealth of resources including FAQs and tips on
article preparation, submission, and more. Corresponding authors: In lieu of a
complimentary copy free access to the final PDF offprint of your article will be
available via Author Services only. Please therefore sign up for Author Services if you
would like to access your article PDF offprint and enjoy the many other benefits the
service offers. Should you wish to purchase reprints of your article, please click on the
link

and

follow

the

instructions

provided:

https://caesar.sheridan.com/reprints/redir.php?pub=10089&acro=JTS
19. Online Open: The Journal of Traumatic Stress accepts articles for Open Access
publication. Please visit http://olabout.wiley.com/WileyCDA/Section/id-828081.html
for further information about Online Open.
20. NIH Public Access Mandate: For those interested in the Wiley-Blackwell policy
on the NIH Public Access Mandate, please visit our policy statement at
wiley.com/go/nihmandate
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SECTION 7: EVIDENCE OF ETHICAL AND GOVERNANCE APPROVAL
East of Scotland Research Ethics Service – Provisional Approval
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East of Scotland Research Ethics Service – Final Approval
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Belfast Health and Social Care Trust Research Office – Final Approval
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SECTION 8: REFLECTIVE APPENDIX
Bringing this project to completion has allowed me to gain a wide array of new skills
whilst also consolidating some of my existing research competencies. While I have
previous experience of conducting mixed-methods research, the area of acceptability
and feasibility was completely new to me prior to embarking on this study. Conducting
this research has demonstrated to me the value of acceptability and feasibility studies
in clinical research.
I have a keen interest in the area of paediatric psychology, so opted to conduct research
in this area. When delving into the research literature in my first year of training, I
recall feeling quite shocked at the lack of formal guidance for psychological support
for children and parents following admission to the Paediatric Intensive Care Unit.
This solidified my interest in the area, and I was driven by the knowledge that this
study could contribute a lot to the evidence base.
From the outset of the research process, the study faced a number of delays. Gaining
ethical approval for the study took quite some time, six months in total. I also received
valuable and comprehensive training in the brief behavioural intervention examined in
this research, which took a number of months. While the various waiting periods were
frustrating at the time, reflecting on this, this presented an opportunity for me to
immerse myself in the research literature. I opted to conduct my systematic review in
a similar area, factors associated with post-traumatic growth for parents of children
admitted to PICU. Conducting my systematic review was a fruitful way to cope with
the wait for other stages of my empirical study to begin.
The PICU can understandably be a challenging environment for recruitment in clinical
research. As a researcher, I wanted my study to be visible and at the forefront of the
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minds of those involved in recruitment, however, this obviously cannot always be the
case in a critical care unit. Establishing the project in the PICU helped me to develop
valuable leadership skills. I arranged several presentations about the research study for
the medical staff in order to introduce it to them. I also attended the daily PICU
handover meeting every morning to embed myself in the team as best I could. This has
taught me the value of regular and consistent communication in recruitment for clinical
research. I very much enjoyed the networking aspects of this project, whether that was
developing relationships with the PICU team, or meeting other researchers who were
seeking to investigate this brief behavioural intervention in different clinical contexts.
I hope to continue to value this practice in any future research endeavours.
As the data collection for my empirical study required both baseline and follow-up
assessment, my organisational skills played a key role in ensuring the study ran
according to the protocol. I also brought my prior knowledge of qualitative and
quantitative analysis to this project and feel that I have further developed these skills
along the way. Conducting a study in the area of feasibility and acceptability was a
steep learning curve for me. However, by consulting to the most up-to-date evidence
base surrounding feasibility studies, and discussing any presenting issues in
supervision, I now feel more confident in applying such a study design in the future.
Overall, I am pleased that I used this experience to broaden my knowledge of research
design and methodology. Looking forward, I hope to continue to hone these skills as
a reflective scientist-practitioner, contributing to the research base in a clinically
meaningful way.
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