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Abstract: Background: The aim of this study was to predict children’s postsurgical pain, emergence
delirium and parents’ posttraumatic stress disorder symptoms after a child’s surgery based on the
parents’ time perspective. Method: A total of 98 children, aged 2 to 15, and their accompanying
parents participated in this study. Measures of parents’ time perspective and posttraumatic stress
disorder symptoms were obtained based on questionnaires. The level of children’s postsurgical
pain and delirium were rated by nurses and anaesthesiologist. Results: Parents’ future-negative
perspective was a predictor of emergence delirium in the group of children aged 8–15 years. Low
parents’ past-positive perspective turned out to be a predictor of parents’ posttraumatic stress disorder
symptoms after child’s surgery. Conclusions: The results provide evidence for associations between
parents’ time perspective with child’s emergence delirium and parents’ posttraumatic stress disorder
symptoms after child’s surgery.
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1. Introduction

A surgery, even a scheduled one, and the hospitalisation connected with it are very
strong stressors for children. After waking up from anaesthesia, many children are confused,
apprehensive, and under the influence of postsurgical pain. Anxiety and stress may
intensify the experience of pain, which in turn leads to an increase in the level of fear and
stress [1].

Research into the determinants of postsurgical pain and stress in children is partic-
ularly important since the level of pain relief, especially in children, remains unsatisfac-
tory [2,3]. Ineffectively treated postsurgical pain has long-term consequences and leads
to numerous complications, such as the development of chronic pain, slower healing of
wounds, inflammation conditions, higher proneness to diseases, behaviour disorders, an
attitude of distrust towards health service, and may cause higher postsurgical mortality [4].
Moreover, early experience of pain may make the child hypersensitive to pain in the fu-
ture [5]. Children usually do not understand the short-term nature of pain stimuli [6]. They
may perceive pain as a punishment [7] and have limited abilities to cope with pain [8].

Another serious problem is the condition referred to as emergence delirium, post-
surgical delirium or emergence agitation, which occurs when the child wakes up from
anaesthesia [9]. Emergence delirium is a widespread complication from anaesthesia [10,11].
This condition is described as a mental disorder consisting of hallucinations and disorienta-
tion, manifesting itself in loud crying, concern, involuntary physical activity, and thrashing
around in bed [11,12]. The rate of postsurgical agitation in children is estimated in various
sources at between 2% and 80%. It usually occurs in the first 30 min after waking up from
anaesthesia and usually subsides spontaneously, but its duration varies. During a fit of
agitation, there is high risk that the child may injure the postsurgical wound or do harm to
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himself/herself or to a medical staff member [11,12]. The results of research indicate that
the occurrence of emergence delirium is related to the choice of anaesthesia, especially with
the use of sevoflurane, the child’s age, temper, preoperative anxiety, procedure length, and
pain management [11,13]. Prevention and early detection of emergence delirium are very
important because of the serious negative consequences this condition has. Emergence
delirium in children may result in physical harm, dislocation of catheters, prolonged hospi-
tal stay, maladaptive behavioural changes, and dissatisfaction with hospital procedures for
parents, children, and staff [9,11].

The high level of anxiety and stress in the parents during medical procedures, their
sense of helplessness, and the inability to give their children relief have an impact on
how children experience the situation of illness. Researchers indicate positive correlation
between the parent’s anxiety level and the child’s distress level after surgery [13]. A
parent’s presence near the child during hospitalisation and painful medical procedures is
treated as an important strategy in helping the child cope with the difficult situation of
treatment [14]. It is not so much a parent’s presence itself during medical procedure that is
important as the behaviours the parent engages in with the child—what he or she says and
does [14]. It can be said that parents’ behaviour towards children is one of the risk factors
for increased distress among children related to the medical procedures they undergo [9].
In various studies, parents’ behaviour explained from about 53 to 64% of variance in
the stress experienced by children during short medical procedures [15] and about 50%
variance of perioperative stress [16–20]. Researchers emphasise the importance of factors
related to parental characteristics in explaining the relationship between their behaviour
and children’s behaviour in situations of painful medical procedures [21]. Research results
indicate that especially negative affect affects parents’ and children’s behaviour. However,
the basics of this mechanism have not been clarified [3].

The situation of a child’s hospitalisation and surgery is also a highly stressful event
for the parents [22,23]. Parents are concerned about the health and safety of their child,
and they feel they should provide the child with emotional support. After a child’s
hospitalisation, parents may suffer from posttraumatic stress disorder symptoms [24–26].
Posttraumatic stress disorder symptoms are recognised as recall of negative events, the
occurrence of physiological responses to stimuli reminiscent of negative events, a sense
of indifference, alienation and of a closed future, difficulty in sleeping and concentrating,
as well as irritation and fear [27–29]. The results of studies suggest positive correlations
between parental anxiety during children’s hospitalisation and parents’ posttraumatic
stress disorder symptoms after treatment ends [30].

In the project presented, we treat parents’ time perspective as a variable significant to
parents’ influence on the child’s level of postsurgical pain, emergence delirium, and parents’
posttraumatic stress disorder symptoms after surgery. Time perspective is understood as
a cognitive style connected with a tendency to focus on a particular area of time: past,
present, or future [31]. Six types of time perspective are analysed: past-positive perspective,
a tendency to focus on the positively evaluated past; past-negative perspective, a tendency
to focus on the negatively evaluated past; future perspective, a tendency to focus on the
positively evaluated future; present-fatalistic perspective, a passive attitude, stemming
from the belief that life is governed by fate; present-hedonistic perspective, a tendency
to focus on pleasure “here and now” [31]; and future-negative perspective, a tendency to
focus on the negatively evaluated future [32].

Research results show the considerable significance of time perspective in many areas
of functioning [33]. A past-positive perspective was significantly positively associated with
a sense of security, received social support, and energy, and was correlated inversely with
neuroticism. Focusing on the negatively evaluated past was positively associated with
neuroticism, depression, anxiety, problems in social relations, negative mood, and low self-
esteem [31,34]. The tendency to focus on the positively evaluated future was significantly
positively associated with optimism and health behaviours [31]. Fatalistic and hedonistic
perspectives were positively correlated with risky behaviours [35], and fatalism correlated
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positively with neuroticism [34]. Focusing on the negatively evaluated future was related
to past-negative perspective and pessimistic mood [32]. In a study conducted among
adult patients undergoing surgery under general anaesthesia, the tendency to focus on the
negatively evaluated past was a predictor of the level of postsurgical pain [36]. The results
of review analyses of existing studies on the psychological determinants of postsurgical
pain in adults pointed to catastrophising as the strongest predictor of acute postsurgical
pain [37]. In a study conducted among people with traumatic experiences, there was a
significant association between past-negative perspective and fatalistic perspective with
posttraumatic stress disorder symptoms [38]. The relationships between parents’ time
perspective and the level of postsurgical pain and emergence agitation in children as well
as posttraumatic stress disorder symptoms in parents after a child’s surgery have not been
investigated yet.

The aim of this study was to test the association between parents’ time perspective [31]
with children’s postsurgical pain, emergence delirium and parents’ posttraumatic stress
disorder symptoms after the child’s surgery. The following main hypothesis was postulated:
there are significant associations between parents’ time perspective with the level of a
child’s postsurgical pain, emergence agitation, and parents’ posttraumatic stress disorder
symptoms after the child’s surgery. This hypothesis has been formulated based on the
biobehavioural model of paediatric pain [39] and the theory of time perspective [31]. The
biobehavioural model of paediatric pain posits that in the face of a stressful event such as
an operation, cognitive evaluation, coping strategies, and the influence of the family have
a significant impact on the child’s experience of pain, their pain-related behaviour, and
general functioning [39,40].

We supposed that parents’ tendency to think about negative future scenarios would
cause an increase in tension and result in the perception of reality through the lens of
danger. Research results suggest that parents with a tendency to exaggerate future threats
more often focus on symptoms connected with the child’s experience of pain [20]. Par-
ents’ focus on symptoms connected with a child’s illness and pain in turn intensifies the
pain experienced by the child [16,19,41]. In the study by Schechter et al. [19], conducted
among parents and children subjected to vaccinations, the strongest predictor of children’s
stress behaviours were parents’ predictions regarding the occurrence of those particular
behaviours. The research conducted by Caes [42] indicated that parents with a higher
tendency to focus on the threat connected with the child’s pain engage in more behaviours
connected with pain-related worry (e.g., reassuring) in order to reduce their own stress.

The tendency to focus on the negatively evaluated past is associated with frequent
experience of the emotions of grief and sadness and with persistently returning to unpleas-
ant situations from the past. In the research by Sword et al. [38], past-negative perspective
correlated positively with Posttraumatic Stress Disorder symptoms [43,44]. In the period
after surgery, this can make it more difficult to cope with the memories of difficult moments
spent in hospital. Perception of the child’s pain and threat to the child’s life affect the
development of posttraumatic stress disorder symptoms in parents [45]. Brown et al. [3]
emphasised that persistent psychological distress related to the hospitalisation of the child
is caused, among other things, by traumatic memories. For this reason, probably parents
with past-negative time perspective would be more likely to experience symptoms of
posttraumatic stress.

The specific hypotheses were as follows:

Hypothesis 1 (H1). Parents’ future-negative time perspective is a predictor of the level of the
child’s postoperative pain and emergence delirium after surgery.

Hypothesis 2 (H2). Parents’ past-negative time perspective is a predictor of the symptoms of
parents’ posttraumatic stress disorder symptoms after the child’s surgery.
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2. Method
2.1. Participants

This research was conducted at the paediatric hospital in Bielsko-Biala, Poland. Chil-
dren recruited for this study were aged 2–15 years old undergoing outpatient surgery with
general anaesthesia. We studied children aged 2–15 to investigate the impact of parental
behaviour on both younger and older children. Exclusion criteria included children taking
psychiatric medication, developmental delays, and chronic illness. The sample size was
determined based on the average effect size in social psychology (r ≈ 0.20). Test power
analysis using the G*Power programme [46] was conducted (an average effect f2 = 0.15;
with high power 0.98). To account for attrition, 100 children and their accompanying
parents were enrolled. Two children and their parents were excluded because they had
surgery cancelled.

The final sample of participants was 98 children (40 girls and 58 boys; Caucasian 100%)
aged 2–15 years (M = 7.77; SD = 3.99) and their accompanying parent. All participants
spoke Polish. Children underwent orthopaedic surgery (n = 44), urologic procedures
(n = 24), hernia repairs (n = 13), appendectomia (laparoscopy) (n = 4), laryngological
surgery (n = 7), and others (n = 6). Participants lived in villages (n = 59), small towns
(n = 15), or medium-sized cities (n = 21). Data are available at https://osf.io/8p5kb/,
4 February 2022. Participation was voluntary and remunerated with shopping vouchers.
The study protocol and the consent procedure received approval from the ethics committee
(Ethic Committee of the Psychology Institute of the University of Wroclaw, consent number
IPE 0052, 3 May 2018). The same anaesthesiologist was present during all cases. Nurses
(n = 3) practising in the hospital were included in this study.

2.2. Measures

Parents completed a demographic form concerning the child’s gender and age, the
parent’s gender and age, place of residence, and their kinship with the child.

The Zimbardo Time Perspective Inventory (ZTPI [31], adapted into Polish [47] was
used to examine parents’ time perspective. This method measures five types of time
perspective by means of five scales (56 items with a five-point Likert-type scale—from ‘very
untrue of me’ to ‘very true of me’): past-negative (a tendency to focus on the negatively
evaluated past; e.g., “Painful past experiences keep being replayed in my mind”); past-
positive (a tendency to focus on the positively evaluated past; e.g., “Happy memories of
good times spring readily to mind”); future (a tendency to focus on the positively evaluated
future; e.g., “When I want to achieve something, I set goals and consider specific means
for reaching those goals”); present-hedonistic (a tendency to focus on pleasures “here and
now”; e.g., “I try to live my life as fully as possible, one day at a time”); present-fatalistic
(a tendency to be passive, stemming from the belief that the future is predetermined, e.g.,
“Often luck pays off better than hard work”).

The Dark Future Scale (DFS) [32] was used to test the tendency to focus on the negative
aspects of the future. It includes 5 items (e.g., “I fear I may have to face crises and difficulties
in life”), with a 7-point Likert-type scale (from “very untrue” to “very true”).

The EVENDOL Scale [48]; Polish adaptation [49] was used to measure the level of
postsurgical pain in children. It is a behavioural numeric scale. It consists of 5 items:
vocal or verbal expression, facial expression, movements, posture, and interaction with
the environment. Scores are indicated on 3-point scales. The scale has high internal
consistency coefficients (from 0.83 to 0.92) [2,48]. In our study, we used EVENDOL scale as
an observational measure (for children aged 2–7) and as a measure of pain based on the
child’s interview (for children aged 8–15).

The Paediatric Anaesthesia Emergence Delirium Scale (PAED) [12] in Polish, adap-
tation by Sobol et al. [50] was used to measure the intensity of postsurgical agitation in
the child. The higher the item score, the higher the degree of emergence agitation, i.e., a
disturbance in the child’s awareness of and attention to the environment, disorientation,

https://osf.io/8p5kb/
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perceptual alterations, hypersensitivity to stimuli, and hyperactive motor behaviour. This
scale consists of 5 items, which the person conducting the study rates on a 4-point scale.

The questionnaire PTSD-K [51] was used to evaluate the symptoms of posttraumatic
stress in parents after a child’s surgery. The questionnaire consists of 40 items (e.g., “I avoid
talking about what happened”). A high score indicates a repeated recall of negative events,
the occurrence of physiological responses to stimuli reminiscent of negative events, a sense
of indifference, alienation, a sense of a closed future, difficulty in sleeping and concentrating,
irritation, and fear.

2.3. Procedures

An anaesthesiologist provided parents with information about the psychological
research, its objective, procedure, and remuneration for participants, and then asked the
parents if they consented to take part in this kind of research together with their child. The
parents willing to take part gave their consent in writing. While waiting in the holding area
parents completed the following questionnaires: ZTPI and DFS.

Children prepared for anaesthesia were subjected to oral pharmacological premedi-
cation with midazolam (Sopodorm, ICN Polfa, Rzeszow, Poland), in a dose of 0.3 mg/kg
body mass up to a maximum dose of 7.5 mg, about 30–45 min before anaesthesia—the
solution was prepared by the hospital’s pharmacy, based on thyme syrup. Next, all chil-
dren received intravenous and inhalational general anaesthesia as follows: pre-emptive
analgesia—paracetamol (Paracetamol, Fresenius-Kabi, Warsaw, Poland) 15 mg/kg IV up to
a dose of 1.0 gr., drip infusion before the beginning of pain impulses from the operative
field; induction of anaesthesia—atropine (Atropine Sulfuricum, Polfa, Warsaw, Poland)
IV 10 mcg/kg up to a dose of 1.0 mg, dexamethasone (Dexaven, PharmaSwiss, Rzeszow,
Poland) IV 0.3 mg/kg up to a dose of 8 mg, fentanyl (Fentanyl WZF, Polfa, Warsaw, Poland)
IV 3 mcg/kg, propofol (Plofed 1%, Polfa, Warsaw, Poland) IV 2.5–3 mg/kg, mivacurium
(Mivacron, GSK, Brentford, UK) 0.2 mg/kg; maintenance of anaesthesia—sevoflurane
(Sevoflurane, Baxter, Deerfield, IL, USA) 1.5–2.0 MAC/N2O/O2, fentanyl 1mcg/kg IV
if there were symptoms of insufficient analgesia. PCV ventilation, initially to obtain Vt
10 mL/kg body mass, subsequently ventilation parameters set to maintain normocapnia.

During awakening from anaesthesia, children were extubated after attaining con-
sciousness or at the expiratory concentration of sevoflurane below 0.5% vol. Ten minutes
before the expected completion of the procedure, the inflow of sevoflurane was stopped.
Next, after attaining an expiratory concentration of the gas below 0.5% vol., the children
were ventilated with 100% oxygen to remove nitrous oxide from the breathing mix. After
attaining efficient spontaneous breathing and the recovery of consciousness (or at the
expiratory concentration of sevoflurane below 0.5% vol.), the children were extubated, and
subsequently they were subjected to passive oxygen therapy.

After waking the child from anaesthesia, in the operating theatre, the level of pain
was measured at 15 min after waking up, using the EVENDOL scale. The intensity of
emergence delirium was measured 15 min after waking up from anaesthesia, using the
PAED scale. The last stage of research was conducted 7 days after surgery in the hospital
during the control visit when the parent completed the PTSD-K.

3. Results

Mean scores, standard deviations and Cronbach’s alphas for the scales are presented in
Table 1. In order to examine the relationships between child’s age, parent’s time perspective,
child’s postsurgical pain and child’s emergence delirium, child’s age was entered as a
continuous moderator and moderator analyses were run for each type of parent’s time
perspective. Child’s age was a moderator of the relationship between parent’s future
negative perspective and child’s emergence delirium, that is why the analyses were carried
out separately for two age groups of children: 2–7 years (n = 49; 15 girls and 34 boys) and
8–15 years (n = 49; 25 girls and 24 boys). This division was dictated by the fact that children
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younger than 8 years cannot adequately describe the level of pain they feel due to their
level of cognitive and language skills [2,52].

Table 1. Descriptive statistics of the parents’ time perspective and posttraumatic stress disorder symp-
toms after surgery and correlations with child’s pain, emergence agitation and parents’ posttraumatic
stress disorder symptoms.

Correlations

M SD Cronbach’s
Alpha

Child’s
Postoperative

Pain

Child’s
Emergence
Delirium

Parents’
Posttraumatic Stres
Disorder Sympotms

parents
gender - - - −0.02 0.04 −0.02

age 37.11 6.99 - 0.08 0.13 0.01
ZTPI Past-Negative 29.96 6.99 0.81 −0.18 −0.20 0.36 ***

ZTPI Present-Hedonistic 50.31 7.62 0.71 0.17 0.14 0.04
ZTPI Future 48.09 6.17 0.71 −0.04 −0.18 0.08

ZTPI Past-Positive 34.12 4.69 0.62 0.06 0.13 −0.42 ***
ZTPI Present-Fatalistic 24.18 5.43 0.66 −0.11 −0.11 0.12
Future-Negative (Dark

Future) 14.75 7.56 0.89 −0.14 −0.21 0.28 **

posttraumatic stress
disorder symptoms 19.69 12.94 0.93 0.09 0.01 -

children
gender - - - 0.07 0.13 −0.02

age 7.77 3.99 - 0.00 0.00 0.05
place of residence” - - - −0.08 −0.08 −0.08
postoperative pain 2.18 1.81 0.79 0.00 0.00 0.03

emergence delirium 7.84 2.05 0.83 0.00 0.00 0.01

Note. ** p < 0.01; *** p < 0.001; M = mean; SD = standard deviation; ZTPI = Zimbardo Time Perspective
Inventory; gender was coded: 1 = female, 2 = male; “ place of residence was coded: 1 = village, 2 = small town;
3 = medium-sized town.

We computed correlations between parent’s time perspective, child’s postsurgical
pain, child’s emergence delirium, and parent’s posttraumatic stress disorder symptoms
after child’s surgery (Table 2) for a general orientation in the relationships between these
variables. In the group of children aged 8–15-years-old, parents’ future-negative perspective
correlated significantly positively with a child’s emergence delirium. The results of the
linear regression analysis indicate that parent’s future-negative perspective (β = 0.39,
t = 2.90, R2 = 0.14, p < 0.01) was a predictor of emergence delirium in this group of children.

Table 2. Correlations between the parent’s time perspective, child’s postsurgical pain, and child’s
emergence agitation.

Children 2–7
Years Old

Children 2–7
Years Old

Child’s
Postoperative Pain

Child’s
Emergence Delirium

Child’s
Postoperative Pain

Child’s
Emergence Delirium

parents

gender −0.02 0.04 −0.10 −0.25

age 0.08 0.13 −0.10 −0.01

ZTPI Past-Negative −0.18 −0.20 0.04 0.28

ZTPI Present-Hedonistic 0.17 0.14 −0.04 −0.11
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Table 2. Cont.

Children 2–7
Years Old

Children 2–7
Years Old

Child’s
Postoperative Pain

Child’s
Emergence Delirium

Child’s
Postoperative Pain

Child’s
Emergence Delirium

ZTPI Future-Positive −0.04 −0.18 0.04 0.01

ZTPI Past-Positive 0.06 0.13 0.15 0.01

ZTPI Present-Fatalistic −0.11 −0.11 −0.08 −0.01

Future-Negative
(Dark Future) −0.14 −0.21 0.13 0.39 **

Note. ** p < 0.01; ZTPI = Zimbardo Time Perspective Inventory; ‘ gender was coded: 1 = female, 2 = male.

A linear regression analysis was conducted to estimate the predictors of parents’
posttraumatic stress disorder symptom intensity. Variables found to be significant in corre-
lation analyses were entered: past-negative, past-positive, and future-negative perspectives
(Table 3). The regression model was significant, with 21.4% of the explained variance for
the prediction of posttraumatic stress disorder symptoms. It was found that a parent’s
weak past-positive perspective turned out to be a predictor of a parent’s posttraumatic
stress disorder symptoms.

Table 3. Linear regression results for types of parents’ time perspective as predictors of parents’
posttraumatic stress disorder symptoms (n = 98).

Variables t β R2 ∆R2 ∆F

Model 1 0.21 0.24 8.98 ***

ZTPI Past-Negative 1.73 0.19

ZTPI Past-Positive −3.15 ** −0.32

Future-Negative
(Dark Future) 1.34 0.14

Note. ** p < 0.01; *** p < 0.001; ZTPI = Zimbardo Time Perspective Inventory.

4. Discussion

The aim of the present study was to test hypotheses concerning the associations
of parents’ time perspective with a child’s postoperative pain, emergence delirium, and
parents’ posttraumatic stress disorder symptoms after the child’s surgery. The findings
of our study were partially consistent with the formulated hypotheses. As expected
(Hypothesis 1), the parents’ future negative time perspective was a predictor of children’s
emergence delirium after recovery from general anaesthesia. The influence of parents’
attitudes, such as exaggerating the threat [20,42] and pessimistic expectations [19], on
the level of stress in children experiencing a situation of painful medical procedures has
been shown in previous studies. These results can also be compared to the results of
examinations of children and their parents in other threatening situations, e.g., floods [27],
terrorist attacks [53] or parental trauma experiences [54], which have shown significant
relationships between parents’ negative emotional state and stress levels in children.

These relationships can be explained by the fact that children take on the attitude
towards time from parents in contact with them in everyday life. The statements about
time that they hear from parents shape their way of thinking about the past, present,
and future. Presumably, this is particularly strong for older children who already have
operational thinking and understand abstract concepts of time [55]. This can explain
the lack of significant correlations found in our studies between the time perspective
and the level of emergence delirium in the group of younger children. As we reported
elsewhere [56], parent behaviour towards their child before surgery was related to the
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level of child emergence delirium in children aged 2 to 8 years. In turn, the associations of
parent behaviour with child emergence delirium were much weaker in the group of older
children aged 9–17 years. This suggests that parent behaviour before surgery especially
has an influence on a young child’s mental state after surgery. In the case of older children
and adolescents, other factors are significant, such as behaviours and attitudes learned by
observing the parents’ behaviour in everyday life.

So, probably, among children whose parents have a strong tendency to focus on a
negative future in a stressful situation, which in this case is the awakening from general
anaesthesia, the perception of this situation is triggered by the parents’ thinking about
the threats and the negative future that is to come. In this context, the state of emergence
delirium in a child can be viewed as a kind of fear of the threat that is to come. For people
with a strong tendency to focus on a negatively perceived future, what is about to happen
is primarily seen as a threat [32]. They often exaggerate problems, expecting adverse
consequences. This attitude is particularly destructive in situations of experiencing stress
related to health problems. A review of the research on the psychological conditions of
acute postoperative pain in adults showed that its strongest predictor was catastrophising,
i.e., a tendency to exaggerate problems and predict that something terrible will happen
in the future [37]. To sum up the results of research so far and the results obtained in the
presented study, the impact of future-negative perspective on the perception of pain and
distress in situations of medical procedures can be described as the dark future effect.

It is worth noting that in our studies no significant relationship between the parents’
time perspective and the level of postoperative pain in children was found, while there
were significant relationships between the parents’ time perspective and personality and
emergence delirium in children after surgery. These results suggest that the influence of
parents on the child when they experience pain, as assumed by the biobehavioural model
of paediatric pain [39,40], is much greater on the child’s behaviour associated with their
pain and feelings related to being in a stressful situation than on pain itself.

According to Hypothesis 2, the parents’ time perspective before the child’s surgery
had a significant impact on the posttraumatic stress disorder symptoms of the parents
after the child’s surgery. However, this is not a tendency to focus on the negative past as
anticipated, but low past-positive perspective turned out to be a predictor of posttraumatic
stress disorder symptoms. So, it was not so much not returning to unpleasant experiences,
but the ability to re-evaluate them and find positive sides to a stressful time that favoured
the maintenance of a positive emotional state after returning home from the hospital. The
results suggest the need to pay attention to parents with a poor ability to see positive
aspects of the past as a risk group for posttraumatic stress disorder symptoms, which
requires additional monitoring after the child’s hospitalisation, e.g., during follow-up visits
with the child after surgery. Researchers have repeatedly pointed to the adaptive functions
of past-positive perspective in dealing with traumatic life experience [31,38,43,44].

The results obtained can be used in practice, especially in dealing with parents of
children awaiting surgery. The identification of modifiable psychological variables con-
nected with the intensity of parents’ posttraumatic stress disorder symptoms and child’s
emergence delirium has important implications for the development of nonpharmacolog-
ical interventions that improve postsurgical distress management. Time perspective is a
variable of this kind, susceptible to change. It can be formed in a desirable direction through
appropriate exercises and programmes [38]. The obtained results can help to answer the
question of how to work on parents’ time perspective in such a way as to reduce the level
of parents’ posttraumatic stress disorder symptoms after child surgery and emergence
delirium in children. The results of the presented study also suggest that in the case of
older children undergoing surgery, it may be effective in preventing postoperative delirium
to talk with the child about the situation they will find themselves in immediately after
waking up from surgery. Explaining to children that this will be a moment of confusion
and a new situation for them, but that the condition will pass quickly and they will feel
better, can reduce the anxiety of experiencing awakening after general anesthesia.
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As regards the study limitations, the results should be carefully generalised to other
cultures. A further limitation of this study is the heterogeneity of the paediatric sample.
Another limitation is that no data were collected on the parents’ traumatic past experiences.
It is interesting idea for further research to analyse the relationships between parent’s
difficult experiences from the past and the level of children’s distress during hospitalization.
In further studies it would be important to also examine the relevance of cultural aspects
in the relationship between parents’ characteristic and behaviour and children’s pain and
stress during stressful medical procedures. Researchers emphasise the role of cultural
dimension in explaining the expression of pain and distress, the reaction of adults to
children’s pain and distress, and the use of strategies to cope [57]. Moreover, it would
be worthwhile to check the level of psychological flexibility of the parent as a possible
mediator of the relationship between parental time perspective and children’s postoperative
distress [58].

Taken together, the results obtained in this study suggest that the parents’ tendency
to focus on the negatively perceived future and focusing on threats may significantly
intensify the child’s emergence delirium after surgery, which is dangerous for the child and
a difficult environment. Moreover, the results of this study found that parents’ past-positive
perspective can prevent them from experiencing posttraumatic stress disorder symptoms
after a child’s surgery.

Author Contributions: Conceptualization, M.S. and M.K.S.; methodology, M.S..; software, M.S..;
validation, M.S.; formal analysis, M.S. and M.K.S..; investigation, M.K.S.; resources, M.K.S.; data
curation, M.K.S.; writing—original draft preparation, M.S.; writing—review and editing, M.K.S.;
project administration, M.K.S.; funding acquisition, M.S. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by National Science Centre (Poland) grant number 2016/23/B/
HS6/03888.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of University of
Wroclaw, Department of Psychology (protocol code IPE 0052, 3 May 2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: We have no previously published or currently in press works stemming
from this same dataset. Data are available at https://osf.io/8p5kb/ 4 February 2022.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Fortier, M.A.; MacLaren, J.E.; Martin, S.R.; Perret-Karimi, D.; Kain, Z.N. Pediatric pain after ambulatory surgery: Where’s the

medication? Pediatrics 2009, 124, 588–595. [CrossRef] [PubMed]
2. Beltramini, A.; Galinski, M.; Chabernaud, J.L.; Ruiz Almenar, R.; Tsapis, M.; Goddet, N.S.; Kessous, K.; Falissard, B.; Fournier-

Charrière, E. Pain assessment in children younger than 8 years in out-of-hospital emergency medicine: Reliability and validity of
EVENDOL score. Pediatric Emerg. Care 2019, 35, 125–131. [CrossRef] [PubMed]

3. Brown, E.A.; De Young, A.; Kimble, R.; Kenardy, J. Development and validity of the Burns-Child Adult Medical Procedure
Interaction Scale (B-CAMPIS) for young children. Burns 2019, 45, 76–87. [CrossRef] [PubMed]

4. Apfelbaum, J.L.; Chen, C.; Mehta, S.S.; Gan, T.J. Postoperative pain experience: Results from a national survey suggest
postoperative pain continues to be undermanaged. Anesth. Analg. 2003, 97, 534–540. [CrossRef]

5. Woolf, C.J.; Salter, M.W. Neuronal plasticity: Increasing the gain in pain. Science 2000, 288, 1765–1768. [CrossRef]
6. Peterson, L. Coping by children undergoing stressful medical procedures: Some conceptual, methodological, and therapeutic

issues. J. Consult. Clin. Psychol. 1989, 57, 380–387. [CrossRef]
7. Harbeck, C.; Peterson, L. Elephants dancing in my head: A developmental approach to children’s concepts of specific pains. Child

Dev. 1992, 63, 138–149. [CrossRef]
8. Reissland, N. Cognitive maturity and the experience of fear and pain in hospital. Soc. Sci. Med. 1983, 17, 1389–1395. [CrossRef]
9. Zou, Y.; Liu, S.H.; Xue, F.S. Emergence agitation or delirium in children. J. Anesth. 2020, 95, 100050. [CrossRef]
10. Kim, J.; Lee, H.-C.; Byun, S.-H.; Lim, H.; Lee, M.; Choung, Y.; Kim, E. Frontal electroencephalogram activity during emergence

from general anaesthesia in children with and without emergence delirium. Br. J. Anaesth. 2021, 126, 293–303. [CrossRef]

https://osf.io/8p5kb/
http://doi.org/10.1542/peds.2008-3529
http://www.ncbi.nlm.nih.gov/pubmed/19736260
http://doi.org/10.1097/PEC.0000000000000953
http://www.ncbi.nlm.nih.gov/pubmed/28030517
http://doi.org/10.1016/j.burns.2018.08.027
http://www.ncbi.nlm.nih.gov/pubmed/30274811
http://doi.org/10.1213/01.ANE.0000068822.10113.9E
http://doi.org/10.1126/science.288.5472.1765
http://doi.org/10.1037/0022-006X.57.3.380
http://doi.org/10.2307/1130908
http://doi.org/10.1016/0277-9536(83)90199-5
http://doi.org/10.1007/s00540-020-02785-9
http://doi.org/10.1016/j.bja.2020.07.060


Children 2022, 9, 539 10 of 11

11. Simonsen, B.Y.; Skovby, P.; Lisby, M. An evaluation of the Danish version of the Pediatric Anesthesia Emergence Delirium scale.
Acta Anaesthesiol. Scand. 2019, 64, 613–619. [CrossRef] [PubMed]

12. Sikich, N.; Lerman, J. Development and psychometric evaluation of the Pediatric Anesthesia Emergence Delirium Scale. Anesthe-
siology 2004, 100, 1138–1145. [CrossRef] [PubMed]

13. Reduque, L.L.; Verghese, S.T. Paediatric emergence delirium. Contin. Educ. Anaesth. Crit. Care Pain 2013, 13, 39–41. [CrossRef]
14. Wright, K.D.; Stewart, S.H.; Finley, G.A.; Raazi, M. A sequential examination of parent–child interactions at anesthetic induction.

J. Clin. Psychol. Med. Settings 2014, 21, 374–385. [CrossRef] [PubMed]
15. Mahoney, L.; Ayers, S.; Seddon, P. The association between parent’s and healthcare professional’s behavior and children’s coping

and distress during venepuncture. J. Pediatric Psychol. 2010, 35, 985–995. [CrossRef]
16. Chorney, J.M.L.; Torrey, C.; Blount, R.; McLaren, C.E.; Chen, W.P.; Kain, Z.N. Healthcare provider and parent behavior and

children’s coping and distress at anesthesia induction. Anesthesiology 2009, 111, 1290–1296. [CrossRef]
17. Kazak, A.E.; Kassam-Adams, N.; Schneider, S.; Zelikovsky, N.; Alderfer, M.A.; Rourke, M. An integrative model of pediatric

medical traumatic stress. J. Pediatric Psychol. 2006, 31, 343–355. [CrossRef]
18. Manimala, M.R.; Blount, R.L.; Cohen, L.L. The effects of parental reassurance versus distraction on child distress and coping

during immunizations. The effects of parental reassurance versus distraction on child distress and coping during immunizations.
Child. Health Care 2010, 29, 161–177. [CrossRef]

19. Schechter, N.L.; Zempsky, W.T.; Cohen, L.L.; McGrath, P.J.; McMurtry, C.M.; Bright, N.S. Pain reduction during pediatric
immunizations: Evidence-based review and recommendations. Pediatrics 2007, 119, e1184–e1198. [CrossRef]

20. Williams, S.E.; Blount, R.L.; Walker, L.S. Children’s pain threat appraisal and catastrophizing moderate the impact of parent
verbal behavior on children’s symptom complaints. J. Pediatric Psychol. 2011, 36, 55–63. [CrossRef]

21. MacLaren, J.; Cohen, L.L.; Cohen, S. Children’s behavior during immunization injections: A principle components analysis. Child.
Health Care 2007, 36, 237–248. [CrossRef]

22. Balluffi, A.; Kassam-Adams, N.; Kazak, A.; Tucker, M.; Dominguez, T.; Helfaer, M. Traumatic stress in parents of children
admitted to the pediatric intensive care unit. Pediatric Crit. Care Med. 2004, 5, 547–553. [CrossRef] [PubMed]

23. Kazak, A.E.; Boeving, C.A.; Alderfer, M.A.; Hwang, W.T.; Reilly, A. Posttraumatic stress symptoms during treatment in parents of
children with cancer. J. Clin. Oncol. 2005, 23, 7405–7410. [CrossRef] [PubMed]

24. Sabnis, A.; Fojo, S.; Nayak, S.S.; Lopez, E.; Tarn, D.M.; Zeltzer, L. Reducing parental trauma and stress in neonatal intensive care:
Systematic review and meta-analysis of hospital interventions. J. Perinatol. 2019, 39, 375–386. [CrossRef]

25. Shaw, R.J.; Bernard, R.S.; De Blois, T.; Ikuta, L.M.; Ginzburg, K.; Koopman, C. The relationship between acute stress disorder and
posttraumatic stress disorder in the neonatal intensive care unit. Psychosomatics 2009, 50, 131–137. [CrossRef]

26. Van Warmerdam, J.; Zabih, V.; Kurdyak, P.; Sutradhar, R.; Nathan, P.C.; Gupta, S. Prevalence of anxiety, depression, and
posttraumatic stress disorder in parents of children with cancer: A meta-analysis. Pediatric Blood Cancer 2019, 66, e27677.
[CrossRef]

27. Zawadzki, B.; Strelau, J.; Kobyłka, E.; Oniszczenko, W.; Pawłowski, P.; Sobolewski, A. Współwystepowanie objawów zespołu
stresu pourazowego (PTSD) w rodzinach powodzian: Trauma, temperament i indukowanie rodzinne? [The co-existence of post-
traumatic stress disorder (PTSD) symptoms in flood victims’ families: Trauma, temperament and within family contamination].
Psychol. Etol. Genet. 2002, 6, 7–34.

28. Cloitre, M.; Hyland, P.; Bisson, J.I.; Brewin, C.R.; Roberts, N.P.; Karatzias, T.; Shevlin, M. ICD-11 Posttraumatic Stress Disorder
and Complex Posttraumatic Stress Disorder in the United States: A Population-Based Study. J. Trauma. Stress 2019, 32, 833–842.
[CrossRef]

29. Gelernter, J.; Sun, N.; Polimanti, R.; Pietrzak, R.; Levey, D.F.; Bryois, J.; Lu, Q.; Hu, Y.; Li, B.; Radhakrishnan, K.; et al. Genome-wide
association study of post-traumatic stress disorder reexperiencing symptoms in >165,000 US veterans. Nat. Neurosci. 2019, 22,
1394–1401. [CrossRef]

30. Best, M.; Streisand, R.; Catania, L.; Kazak, A.E. Parental distress during pediatric leukemia and posttraumatic stress symptoms
(PTSS) after treatment ends. J. Pediatric Psychol. 2001, 26, 299–307. [CrossRef]

31. Zimbardo, P.G.; Boyd, J.N. Putting time in perspective: A valid, reliable individual-differences metric. J. Personal. Soc. Psychol.
1999, 77, 1271–1288. [CrossRef]

32. Zaleski, Z.; Sobol-Kwapinska, M.; Przepiorka, A.; Meisner, M. Development and validation of the dark future scale. Time Soc.
2019, 28, 107–123. [CrossRef]

33. Stolarski, M.; Zajenkowski, M.; Jankowski, K.S.; Szymaniak, K. Deviation from the balanced time perspective: A systematic
review of empirical relationships with psychological variables. Personal. Individ. Differ. 2020, 156, 109772. [CrossRef]

34. Zhang, J.W.; Howell, R.T. Do time perspectives predict unique variance in life satisfaction beyond personality traits? Personal.
Individ. Differ. 2011, 50, 1261–1266. [CrossRef]

35. Daugherty, J.R.; Brase, G.L. Taking time to be healthy: Predicting health behaviors with delay discounting and time perspective.
Personal. Individ. Differ. 2010, 48, 202–207. [CrossRef]
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