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Abstract. – OBJECTIVE: Parents who escort
their children in hospital may present emotional disorders. Personnel pressure and reduced
time availability often prevent their detection,
reducing the efficacy of parental support. We
aimed to identify the prevalence and assess
the severity of anxiety and depression among
parents of children with mild head injuries who
were admitted for a 24-hour observation period
in a pediatric hospital, and to detect possible
determinants for the severe forms of the two
emotional disorders.
PATIENTS AND METHODS: A cohort of 163
parents participated in our survey for anxiety
and depression with the Hospital Anxiety and
Depression Scale (HADS). Associations of the
two disorders with factors of possible prognostic significance, such as gender, age, family status, residence, education, employment,
and income were studied. Multinomial logistic
regression analysis, with anxiety and depression of the parents as dependent variables,
was performed.
RESULTS: More than half of parents presented clinical scores for both disorders. Female
gender, distant residence, high school level
education, unstable employment, and low income were determinants for severe anxiety.
Depression in fathers was five times more likely to be severe than subclinical compared to
mothers.
CONCLUSIONS: Psychological support and
guidance of parents who escort their children
with mild head injuries are mandatory. When
accredited trauma support is not available, it is
the hospital personnel who must identify and
support these parents.
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Introduction
Parental support is associated with less stress
after a child’s injury1. However, parents themselves are often in need of support. Hospital
personnel pressure results in reduced time availability to detect any parental emotional disorders.
Anxiety and depression may compromise the
efficacy of parental care. Screening tests through
structured interviews have been created to evaluate the severity of these disorders2-4.
Head injuries lead among pediatric emergencies. They present an annual incidence of 180300 new cases per 100,000 hospital admissions,
corresponding to over 400,000 annual hospital
visits in the United States5,6. Most (80-90%) are
of minor severity7,8. Specifically, 81% are considered as mild, 8% as moderate, 6% as severe,
and 5% as fatal9. Although mild head injuries
are very common, they have not received the
same attention compared to more severe types
of cranial injuries, especially those resulting in
admissions to intensive care units with neurological deficits4.
The aim of this study is to identify the prevalence and assess the severity of anxiety and
depression among parents of children who were
admitted in the surgical department of a pediatric
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hospital with a mild head injury. It also aims to
identify any prognostic factors for the detection
of parents in need of support.

Patients and Methods
The Hospital Anxiety and Depression Scale
(HADS) was used to measure anxiety and depression in a cohort of parents. Their children
were admitted for mild head injuries in the surgical department of the Children’s Hospital of
Patras, Greece, under observation for 24 hours10.
HADS scans and evaluates anxiety and depression through a self-assessment questionnaire
of 14 questions. It is simple, concise, quick to
complete, limited to the two disorders, and clearly distinguishes between them10. Participants
were asked to respond on a four-point scale (from
0 to 3) of scoring. Sub-scale items were summed,
with total scores ranging from 0 to 21. A cut-off
score of >7 was indicative of clinically significant symptoms. Scores 8-11 were classified as
moderate, and >11 as severe10. Though HADS is
often used in patients with chronic diseases (i.e.,
cancer, asthma, autism) it has been also applied
to healthy populations11,12. The HADS Greek version showed good psychometric properties (Cronbach’s alpha coefficient 0.884, 0.829 for anxiety
and 0.840 for depression)13.
The term “mild head injury” refers to every
head trauma with a Glasgow Coma Scale of 14-15
at the time of examination, occurring during the
last 24 hours, with symptoms such as headache,
vomiting, brief loss of consciousness, amnesia,
and absence of focal neurological signs14-17. Herein, we used the term “mild” instead of “minor”
to be in accordance with the latest classification guidelines of the Scandinavian Neurotrauma Committee18. Concussion (ICD-10-CM Code
S06.0), currently referred as “mild traumatic
brain injury” (MTBI) in literature, is included in
the spectrum of mild head injuries14,15.
The study was conducted from February 2017
to January 2018. The same researcher interviewed each parent one week after the traumatic
incident during scheduled re-examination. Inclusion criteria to screen those parents eligible for
participation were defined: i. each parent escorted
only one child during their admission; ii. the age
of children ranged between 6-15 years; iii. the
inpatient period lasted 24 hours from admission
to discharge; iv. the same parent performed both
escorting during admission and post-hospital fol-

low-up for one week; v. both parents and children
did not present any history of known psychopathology or drug administration. Parents who returned home after clinical and radiological evaluation were excluded from the study. Information
on age, gender, family status, number of children
in the family, residence, education, employment
status, financial annual income, and medical history were recorded.
Ethical approval for this study was granted by
the Ethics Committee of the Children’s Hospital
of Patras; protocol number 4234/February 2017.
Statistical Analysis
A chi-square goodness of fit test, or an asymptotic Likelihood Ratio Test, in the case where
more than 20% of cells had less than five expected counts, was applied to determine the correlation between two random variables. To compare
the proportions in two cells, a binomial test
was used, and Bonferroni’s confidence intervals
were constructed. Multinomial logistic regression
analysis, with anxiety and depression of the parents as dependent variables, was performed with
the aim to identify if any of the studied characteristics were determinants for the presentation of
the two disorders.
The threshold for statistical significance was
defined as p<0.05. Statistical analysis was made
using IBM SPSS version 25 software (IBM Corp,
Armonk, NY, USA).

Results
The study included 163 parents (40 fathers
and 123 mothers). Participant age ranged 2455 years [mean: 41.3 years, standard deviation
(SD): 5.78 years]. Most participants were married (88.3%), had two children (49.1%), resided
in urban areas (88.9%), and have completed
high school (54.6%). More than 50% of the
participants presented scores of clinical importance for anxiety (n=90, 55.2%) and depression
(n=85, 52.2%), defined as moderate and severe
grades of the scale (Table I). A gender-related
variation was observed for anxiety (p=0.016).
Mothers expressed more severe and less subclinical anxiety scores as opposed to fathers.
Depression did not present any gender-related
variations (p=0.335) (Table I).
Table II presents statistically significant associations of the two disorders with specific
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Table I. Distribution of HADS scores of the parents who participated in the survey (n=163), by gender (chi-square goodness
of fit test for independency). Moderate and severe grades are considered of clinical importance.
			Anxiety (x2 = 8.254, p = 0.016)		Depression (x2 = 2.186, p = 0.335)
		
Grade (Score)

Total
n (%)

Low (0-7)	  73 (44.8)
Moderate (8-10)
39 (23.9)
Severe (> 11)
51 (31.3)
Total
163 (100)

Male
n (%)

Female
n (%)

Total
n (%)

25 (62.5)	  48 (39.0)
9 (22.5)
30 (24.4)
6 (15.0)
45 (36.6)
40 (100)
123 (100)

demographic and socio-economic parameters.
The educational level of the parents was associated significantly both with anxiety (p<0.001)
and depression (p=0.003). Moderate and severe
anxiety scores were presented in parents of high
school education. Parents with a university-level education presented more subclinical scores
for both disorders (Table II). Participant employment status was found to relate to anxiety
(p=0.001). Most full-time working parents did
not present clinical anxiety scores. Housekeeping was associated with high scores for both
disorders. Depression was not found to be associated with the employment status (p=0.062).
Annual income was significant for both anxiety
(p=0.001) and depression (p=0.008). The group
of very low annual income showed clinical
scores of anxiety and depression, as opposed
to those with a higher one (Table II). We did
not find any statistically significant differences
among parental age, family status (i.e., married

Male
n (%)

Female
n (%)

78 (47.9)	  16 (40.0)
49 (30.1)
12 (30.0)
36 (22.1)
12 (30.0)
163 (100)
40 (100)

62 (50.4)
37 (30.1)
24 (19.5)
123 (100)

or divorced), number of family members, residence (urban or rural), and history of previous
hospital admissions of their children for both
anxiety and depression.
Multinomial logistic regression analysis with
anxiety as the dependent variable and independent variables the studied characteristics showed
that distance from healthcare facility (p=0.018),
gender (p=0.036), educational level (p=0.002),
employment status (p=0.008), and annual income (p=0.013) presented significant prognostic value (Table III). The multinomial logistic
model fit our data well (Pearson chi-square
253.924, p=0.318) and the percentage of correct
predictions was 64.8%. Extension of analysis to
the three grades of anxiety as separate dependent variables showed that gender (p=0.015),
employment status (p<0.001) and residence
(p<0.001) were significant prognostic factors for
the presentation of higher anxiety scores, i.e.,
mothers of unstable occupational status, who are

Table II. Statistically significant HADS scores in association with the demographic and socio-economic characteristics of the
participants.
			
Characteristics

Low

Anxiety n (%)			
Moderate

Severe

p

Low

Depression n (%)
Moderate

Severe

p

Education of Parents				
0.000				0.003
Elementary school	  6 (46.2)
1 (7.7)	  6 (46.2)		  2 (15.4)	  5 (38.5)	  6 (46.2)
High school	  3 (20.0)	  2 (13.3)
10 (66.7)		  7 (46.7)	  4 (26.7)	  4 (26.7)
Senior high school
33 (37.1)
27 (30.3)
29 (32.6)		
37 (41.6)
34 (38.2)
18 (20.2)
University
31 (67.4)	  9 (19.6)	  6 (13.0)		
32 (69.6)	  6 (13.0)	  8 (17.4)
Employment status				
0.001				0.062
Full-time
35 (63.6)
14 (25.5)	  6 (10.9)		
35 (63.6)
12 (21.8)	  8 (14.5)
Part-time
17 (39.5)	  9 (20.9)
17 (39.5)		
21 (48.8)
13 (30.2)	  9 (20.9)
Unemployed
11 (40.7)	  8 (29.6)	  8 (29.6)		
10 (37.0)	  8 (29.6)	  9 (33.3)
Housekeeping
10 (26.3)	  8 (21.1)
20 (52.6)		
12 (31.6)
16 (42.1)
10 (26.3)
Annual income (euros)				
0.001				0.008
0-6,000
33 (32.7)
27 (26.7)
41 (40.6)		
39 (38.6)
36 (35.6)
26 (25.7)
6,000-12,000
17 (58.6)	  7 (24.1)	  5 (17.2)		
14 (48.3)	  9 (31.0)	  6 (20.7)
> 12,000
23 (69.7)	  5 (15.2)	  5 (15.2)		
25 (75.8)	  4 (12.1)	  4 (12.1)
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Table III. Statistical significance of variables for anxiety and depression based on likelihood ratio tests. Significant values are
shown in bold characters (multinomial logistic regression).
		

Anxiety		

Variables

chi-square

Age of parent	  3.023
Distance from healthcare service
15.250
Gender of parent	  6.671
Family status	  2.764
Residence	  2.944
Educational level
20.920
Employment status
17.286
Annual income
12.602

distant residents from the healthcare facility will
present severe compared to subclinical grades of
anxiety.
According to statistical analysis, fathers are
six times at risk to present subclinical than severe anxiety compared to mothers. Parents of
high school education are 23 times more likely
to present severe than subclinical anxiety compared to those of university level. Finally, parents
with full-time employment are likely to present
subclinical instead of moderate or severe anxiety,
compared to parents of different occupational
status.
When multinomial logistic regression analysis was performed for depression accordingly, it
showed that there was no significant prognostic
factor for the presentation of depression (Table
III). This multinomial logistic model also fit our
data well (Pearson chi-square 252.426, p=0.342),
and the percentage of correct predictions was
61.7%. When the model was extended to the three
grades of depression as dependent variables, only
gender (p=0.022) appeared to be a significant
prognostic factor for the presentation of severe
depression, i.e., when fathers present depression,
this would be of severe grade. The odds of fathers to present more severe than subclinical
depression is five times greater than the odds of
mothers.

Discussion
Mild head injuries in children are often considered of low impact value for the well-being
of themselves and their families. There is an
assumption that most children with mild head
injuries will have a good recovery, and it is interesting that there are studies where these children

Depression

p

chi-square

p

0.221
0.018
0.036
0.598
0.230
0.002
0.008
0.013

0.526
9.364
5.633
3.108
2.868
7.274
8.292
3.987

0.769
0.154
0.060
0.540
0.238
0.296
0.217
0.408

served as controls19,20. Research regarding their
psychological outcome has been limited and with
ambiguous conclusions. On the contrary, a great
number of publications exist on the impact of critical head trauma, where severe forms of anxiety
and depression are reported in more than 50% of
participants21,22.
Literature search that we performed in the
PubMed database with “HADS” and “parents”
as given key words resulted in less than 90
publications. Most of these articles regarded the
evaluation of anxiety and depression in situations
related to severe and chronic diseases such as
cancer, cystic fibrosis, asthma, diabetes mellitus,
or mental and neurological disorders (epilepsy,
anorexia nervosa, autism) among others.
Three research articles11,23,24 used HADS to
evaluate the result of traumatic brain injury to
the children and their caregivers. Mbakile et al11
used HADS in a sample of 18 caregivers (seven
spouses, seven siblings and four parents) and
resulted in a mean score of 7.50 points, SD=4.90
for anxiety, and 6.61 points, SD=4.15 for depression. While 14.3% of those with clinical anxiety
were parents, none presented clinical depression
in this study11. Hawley et al23,24 performed a comparative postal survey in a population of children with mild head injury, among others with
moderate and severe, and performed HADS
evaluation of the injured patients, but not of their
parents23,24.
Our survey showed that clinical grades of anxiety and depression were found in a fair proportion of parents who escorted their children in hospital for a mild head injury. These parents, who
presented the determinants shown in the Results
Section, were those in need of support. Gender
was proved an interesting parameter discriminating the different attitude of mothers and fathers
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in emerging health crisis. Maternal anxiety, prevailing in the results of our study, is a disorder
affecting mainly women throughout generations,
reaching a peak during periods of crisis25. Paternal depression, which was expressed in more
severe forms compared to mothers, has been
well-studied through psychoanalysis26. Moreover,
we should consider the fact that the survey was
performed during a severe financial crisis in
Greece.
To our knowledge, our survey was the first
that used HADS for the evaluation of anxiety and
depression of parents of children with mild head
injury. This comprises the main novelty of the
study, as it focused on two points often underrated in research: the parents and a type of head
injury perceived as less important compared to
more severe ones.
Limitations
There are certain limitations of our study.
Mild head injury definition is equivocal and
underrated compared to other categories of head
trauma. Therefore, certain families are excluded from research activity. A second limitation
is the self-evaluation nature of the survey. The
participants may respond to some questions in
a limited manner, influenced by perceived social acceptability. Finally, the study surveyed the
parents of patients who stayed in hospital for 24
hours. However, a large proportion of children
with a mild head injury either do not come to
the emergency department or leave after clinical
and radiological examination. Therefore, more
extended research is needed for the extraction
of conclusions of greater validity. A community-based research on the topic might be suitable.

Conclusions
Parents of children with a mild head injury may
present clinical grades of anxiety and depression
after the traumatic incident. Psychological support from the health-system is therefore mandatory. It should be desirable to have a psychologist
available for these families in every pediatric
trauma center. Medical and nursing personnel,
beyond the care of the injured children, should
anticipate the presentation of the two disorders in
the parents. They should provide support during
their short stay in hospital and guide them to proceed in the follow up period after their children’s
discharge.
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