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A B S T R A C T

Post-traumatic Stress Disorder (PTSD) and Major Depressive Disorder (MDD) are the most common psychiatric
consequences among caregivers of pediatric patients affected by severe chronic illnesses.

The aims of this study were to describe rates of PTSD and MDD in a sample of parents of epileptic children,
and to examine the correlations between symptoms of post-traumatic stress and depression.

Parents of children with epilepsy were enrolled and screened by means of the PTSD module of the Semi-
Structured Clinical Interview for DSM-5 (SCID-5) and of the Hamilton Rating Scale for depression (HAM-D).
They also completed the Trauma and Loss Spectrum Self-Report (TALS-SR), an international instrument to
evaluate post-traumatic stress spectrum symptoms.

Results revealed PTSD rates of 15.7% (19.5% mothers, 8,1% fathers; p = .043) and MDD rates of 7.5%
(10.2% mothers,1.8% fathers; p= .064). A model of multiple linear regression indicated a significant B linear
regression coefficient between being mothers (p = .012), witnessing tonic-clonic seizures (p = .015) and having
higher TALS-SR total score (p < .001) as predictors of HAM-D total score.

Our findings highlight the relationship between PTSD and MDD, evidencing the need for further studies on
pediatric caregivers aimed to develop specific intervention programs of healthcare prevention and assistance.

1. Introduction

Parents of children affected by severe chronic illnesses have recently
received increasing attention for the development of a wide range of
psychopathological symptoms in the aftermath of their children's di-
agnosis (Dolgin et al., 2007; Stoppelbein and Greening, 2007; Norberg
and Boman, 2008; Virtue et al., 2014; Carmassi et al., 2018). As yet
only scant data is available. Studies focus predominantly on children
with cancer, diabetes mellitus type I, and polytrauma. Very few studies
have been conducted so far on epilepsy, despite the fact that this illness
may provide unpredictability and social stigma due to its characteristics
of chronicity. This makes it a perfect model of parental stress related to
severe traumatic experience that is often repeated (Carmassi et al.,
2017). Seizures are, in fact, repetitive accidental events that parents
experience with apprehension and powerlessness. They do not know
what is happening to their loved ones or how to handle the severe
medical situation (Iseri et al., 2006; Carmassi et al., 2013,2014;
Dell'Osso et al., 2018; Reilly et al., 2018a,b).

The first study that observed the presence of psychological distress
in mothers of children with epilepsy dates back to 1984 (Hoare, 1984).
Subsequently, other studies highlighted associations between dysfunc-
tional maternal adaptation to the disease and depressive symptoms (Mu
et al., 2001; Shore et al., 2004; Wood et al., 2008). Others, however,
established correlations only between maternal depression and chil-
dren's attention and behavioural problems (Wood et al., 2008). Recent
systematic reviews report that up to 58% of parents score in the clinical
range for anxiety symptoms and up to 50% of mothers are at risk for
depression (Puka et al., 2018).

Nevertheless, Post-Traumatic Stress Disorder (PTSD), a psycho-
pathological condition specifically related to traumas, has been poorly
investigated in parents of children with epilepsy. A Turkish group, more
than ten years ago, established the same prevalence of PTSD (31.5%)
and Major Depressive Episode (56%) (Iseri et al., 2006). In a sample of
parents of children with epilepsy, some of us previously found rates of
PTSD of 13% and 4.5% in mothers and fathers respectively
(Carmassi et al., 2018).
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Researchers agree that comorbidity in PTSD is the rule, rather than
the exception. Very commonly, PTSD co-occurs with other psychiatric
disorders, sharing a complex comorbidity relationship. On the one hand
it seems that PTSD can play a causal role in the development of a de-
pressive condition with anxious characteristics (Breslau et al., 1997;
Ginzburg et al., 2010; Stander et al., 2014; Flory and Yehuda, 2015;
Giordano et al., 2018). On the other hand, the presence of different
mood disorders would determine an increased vulnerability to the de-
velopment of PTSD following exposure to trauma (Brady et al., 2000;
Zlotnick et al., 2006; Schindel-Allon et al., 2010; Dell'Osso et al., 2010;
Dell'Osso et al., 2012; Farren et al., 2016).

In contrast with PTSD, a prevalence of Major Depressive Disorder
(MDD) of about 50% is estimated both for women and men (Flory and
Yehuda, 2015), while Italian data is more spread out among clinical and
non-clinical subsamples (Favaro et al., 2000; Faravelli et al., 2004;
Dell'Osso et al., 2011; Carmassi et al., 2013; Carmassi et al., 2014).

PTSD and MDD could be related also to sequential causality, in
which MDD would occur secondarily to prolonged PTSD. In the NCS
data, 78.4% of traumatized individuals reported the onset of a mood
disorder following PTSD (Brady et al., 2000).

Although the debate in establishing most commonly occurring
psychopathological disorder following a traumatic event is still ongoing
(Afzali et al., 2017; Hurlocker et al., 2018), the main manifestations
common to both disorders, PTSD and MDD, include sleep disorders,
difficulty in concentrating, avoidance, anhedonia, isolation and de-
tachment from others, and a sense of guilt (Schindel-Allon et al., 2010;
Elhai et al., 2011; Post et al., 2011; Browne et al., 2015; Price and van
Stolk-Cooke, 2015; Byllesby et al., 2017). The key differentiation for
PTSD is that these symptoms are necessarily secondary to trauma.
However, in the case of repeated traumas, as happens with seizures, it is
difficult to determine the timing of symptom onset (Flory and
Yehuda, 2015).

The present paper fits into the context of a larger study aimed at
investigating post-traumatic stress symptomatology in caregivers of
children affected by chronic illness. It has the specific purpose of better
understanding the impact of PTSD and MDD and their relationship with
each other. The main aim of this study was to describe the rates of MDD
and PTSD, even in their partial forms, among a sample of parents of
epileptic children. A further objective was to examine the correlation
between post-traumatic stress symptomatology, variables related to
children's diseases, and depressive symptoms.

2. Method

2.1. Participants and procedures

The sample comprised mothers and fathers of pediatric patients,
aged between 1 and 18 years old, followed at the outpatient
Neuropediatric Unit of the Pediatric Clinic of a major University
Hospital in central Italy (Azienda Ospedaliero-Universitaria Pisana,
AOUP, Pisa, Italy) for a diagnosis of idiopathic/cryptogenic or symp-
tomatic epilepsy.

Subjects affected by a psychiatric disorder with onset before epi-
leptic diagnosis in their child were excluded from the study in order to
reduce risk of bias. All eligible subjects, after being informed of the
study procedures and having had the opportunity to ask questions,
provided written informed consent. Withdrawal from the study did not
have any effect on the treatment received by patients who were fol-
lowing current intervention protocols provided by the Pediatric section
of the AOUP.

The study was conducted in accordance with the Helsinki
Declaration and received the approval of the Ethics Committee of Area
Vasta Nord Ovest Toscana (April 2015).

The study sample was investigated by means of the PTSD modules of
the Semi-Structured Clinical Interview for DSM-5 (SCID-5) for PTSD
diagnosis according to the DSM-5 criteria. Additionally, the Hamilton

Rating Scale for depression (HAM-D) was utilized for depressive
symptoms. According to the literature on DSM-5 criteria, a Partial A
PTSD diagnosis and a Partial B PTSD diagnosis were also considered by
means of the fulfilment of 3 out of 4 or 2 out of 4 of the B-E sympto-
matological criteria for PTSD, respectively (Dell'Osso et al., 2011;
McLaughlin et al., 2015; Carmassi et al., 2017; Carmassi et al., 2018;
Dell'Osso et al., 2018). The PTSD module of SCID-5 and the HAM-D
were administered in Italian, using the officially translated versions of
the tools, by psychiatrists trained and certified in the use of these in-
struments (MC, CAB, VP).

All recruited subjects were also invited to fill in the “Trauma and
Loss Spectrum - Self Report” (TALS-SR), a questionnaire which explores
post-traumatic stress spectrum symptoms. The TALS-SR was developed
by the authors, who are part of an international (Italian-American)
collaboration research project named Spectrum Project (http://www.
spectrum-project.org/). The Spectrum Project was established to de-
velop and test assessment instruments for assessment of the spectrum of
clinical features associated with the current version of the DSM psy-
chiatric disorders. In the Italian version, test-retest / inter-rater relia-
bility was excellent, with infraclass correlation coefficient values ex-
ceeding 0.90 for each of the domains (Dell'Osso et al., 2008; Dell'Osso
et al., 2009).

2.2. Measures: Instruments and assessment

The HAM-D, originally published by Max Hamilton (Hamilton,
1960; Hamilton, 1967), is a specific questionnaire for assessing the
depressive state of a subject. The original version of the scale contains
17 items designed to assess the severity of depression by probing mood,
feelings of guilt, suicidal ideation, insomnia, restlessness and delay,
anxiety, weight loss, and somatic symptoms. We used a modified ver-
sion of the scale consisting of 21 items (Guy, 1976). The evaluation
criteria are, for most of the items, the result of the integration between
objective observation of the signs and the subjective exposure of the
symptoms, even if the severity criterion mainly refers to the objective
aspects. The HAM-D (Hamilton, 1960; Hamilton, 1967), evaluated by
the researchers to estimate the degree of depression in subjects screened
for PTSD, can provide objective and subjective results.

The TALS-SR is an instrument developed for assessing post-trau-
matic stress spectrum symptoms. It includes 116 items exploring the
lifetime experience of a range of losses and/or traumatic events and
lifetime symptoms, including behaviours and personal characteristics
that might represent manifestations and/or risk factors for the devel-
opment of a stress response syndrome. In accordance with the aims of
the study, all participants were asked to report symptoms related to
their child's epileptic syndrome, such as seizure episodes or the time of
diagnosis. (Dell'Osso et al., 2009).

2.3. Data analysis

For the gender comparison on categorical demographic and clinical
variables, the Chi-square test (or Fisher when appropriate) was used.
For the quantitative comparisons the Student's unpaired T-test was used
if the distribution was normal. Otherwise, the non-parametric Mann-
Whitney test was used (as in the case of the TALS-SR and HAM-D
scores). A multiple linear regression was used to study the relationship
between gender, clinical features of the child, total TALS-SR score, and
total HAM-D score.

3. Results

A total of 199 pediatric parent caregivers (134 mothers with a mean
age of 42.3 ± 6.9 and 65 fathers with a mean age of 45.9 ± 7.3 years)
provided initial written informed consent.

Socio-demographic characteristics and clinical features of the chil-
dren for the overall sample are divided by gender and shown in Table 1.
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In particular, within the total sample, 28.1% of subjects had a primary
school qualification, 56.3% had a high school diploma, and 15.6% had
a college degree. Further, most of them were employed (77.9%). 31.8%
of parents had only one child. About half had 2 or more children, of
whom one suffering from chronic illness. 20.2% had two or more
children of whom two or more suffering from chronic diseases such as
diabetes or epilepsy. Most of the subjects declared no family history of
psychiatric illnesses, while only 15.6% declared that they did. About
half of the caregivers (44.7%) had children who had experienced be-
tween one and two acute events. 22.1% of the caregivers’ children
experienced between 3 and 5, and 31.7% experienced more than 5. As a
whole, 62.8% of parents had children taking anti-epileptic drugs. Of
these, 41.7% had a complete response.

3.1. PTSD and MDD

Within the total sample, 185 participants (93%) completed the
PTSD modules of the SCID-5 interview. A diagnosis of PTSD was de-
tected in 29 of them (15.7%): 5 fathers (8.1%) and 24 mothers (19.5%,
p = .043). Furthermore, 34 subjects (18.4%), 6 fathers (9.7%) and 28
mothers (22.8%, p = .030) presented a diagnosis of partial PTSD, as
they only satisfied 3 out of the 4 qualifying symptom per the DSM-5
(McLaughlin et al., 2015).

Also within the whole sample, 174 participants (87.4%), 118 mo-
thers(88.1%) and 56 fathers (86%), had the HAM-D interview. 13
parents (7.5%) reported a total score of at least 14 corresponding to
moderate depression. This breaks down as being present in 1 father
(1.8%) and 12 mothers (10.2%).

A statistically significant difference between mothers and fathers
emerged in the HAM-D total score (p= .000) as well as in two domains:
somatic anxiety (p = .000) and cognitive symptoms (p = .016). (See
Table 2)

A total of 151 subjects also filled in the TALS-SR where a statisti-
cally significant difference in the total mean score between mother and
fathers emerged. Mothers had a mean score of 85.8 (25.4 ± 14.7) and
fathers had a mean score of 60.3 (17± 11.8, p=.000).

A multiple linear regression model, which considered the HAM-D
score as the independent variable and the TALS-SR total score, gender,
and elements of the epileptic disease (therapy, response to therapy,
number of seizures, type of seizures) as dependent variables, showed
significant regression coefficients for the female gender, generalized
seizures, and the total score at the TALS-SR (See Table 3).

The statistical analyses were carried out using SPSS (version 23.0).

4. Discussion

To the best of our knowledge this is the first study aimed at ex-
ploring both post-traumatic stress and depressive symptoms in a large
sample of parents of epileptic children. We believe that a recruitment of
more than 60 fathers should be considered relevant considering the
scarcity of paternal samples in studies on pediatric caregivers (Mu et al.,
2001; Iseri et al., 2006; Wood et al., 2008; Carmassi et al., 2018).

The results revealed a percentage of full PTSD of more than 15%.
The percentage rises 20% both in the sub-sample of mothers and in
partial clinical pictures (2 out of 3 main PTSD criteria)
(McLaughlin et al., 2015). On the other hand, the number of subjects
who satisfied MDD criteria at the HAM-D is around 7%. It further in-
creases to 10% in the sub-sample of mothers.

We managed to increase the number of fathers involved thanks to
phone calls and awareness campaigns on the importance of the topic.
This made the comparison possible between the two genders.

PTSD percentages demonstrate a higher significance than those of
MDD and are in line with results from previous studies on parents of
severely ill children who had been admitted to pediatric intensive care

Table. 1
Sociodemographic and clinical characteristics of children of total sample (N=199) and divided by gender, Mothers (n=134) and Fathers (n=65).

Total
mean±
SD, range

Mothers
mean±SD, range

Fathers
mean± SD, range

*P

Age (years) 43,4 ± 7,2;27–60 42,3 ± 6,9;27–60 45,9 ± 7,3;29–60 .000
N;% N;% N;%

Education
• Primary or secondary school 56; 28.1% 34; 25.4% 22; 33.8% n.s.
• High school 112; 56.3% 78; 58.2% 34; 52.3% n.s.
• Degree 31; 15.6% 22; 16.4% 9; 13.8% n.s.
Occupation
• Employed 155; 77.9% 94; 70.1% 61; 93.8% .000
• Unemployed 15; 7.5% 13; 9.7% 2; 3.1% n.s.
• Homemaker 29; 14.6% 27; 20.1% 2; 3.1% .001
Number of children
• 1 63; 31.8% 42; 31.6% 21; 32.3% n.s.
• ≥2 (1 affected by chronic diseases) 95; 48% 62; 46.6% 33; 50.8% n.s.
• ≥2 (>1 affected by chronic diseases such as epilepsy, diabetes etc.) 40; 20.2% 29; 21.8% 11; 16.9% n.s.
Parents’ psychiatric family history
• No 147; 73.9% 98; 73.1% 53; 81.5% n.s.
• Yes 31; 15.6% 23; 17.2% 12; 18.5%
Type of epilepsy
• Tonic-clonic 65;32.7% 45;33.6% 13;20% n.s,
• Others 134;67.3% 89;66.4% 52;80%
Number of seizures in children
• 1–2 89; 44.7% 56; 41.8% 33; 50.8% n.s.
• 3–5 44; 22.1% 34; 25.4% 10; 15.4% n.s.
• >5 63; 31.7% 41; 30.6% 22; 33.8% n.s.
Therapy
• No 73; 36.7% 44; 32.8% 29; 44.6% n.s.
• Yes 125; 62.8% 89; 66.4% 36; 55.4%
Response to therapy
• No 46; 23.1% 31; 23.1% 15; 23.1% n.s.
• Partial 29; 14.6% 17; 12.7% 12; 18.5% n.s.
• Complete 83; 41.7% 58; 43.3% 25; 38.5%

⁎ p< .05.
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units. These parents sometimes underwent major surgical procedures or
suffered from other severe chronic diseases such as cancer and diabetes
(Landolt et al., 2003, 2005; Cabizuca et al., al.,2009; Dell'Osso et al.,
2018; Carmassi et al., 2018). This data suggests that PTSD seems to be
the main psychopathological consequence following this particular type
of trauma. Nevertheless, the development of a possible MDD is still
noteworthy, especially with respect to mothers suffering from post-
traumatic stress symptoms.

The linear regression for the analysis of possible predictive factors in
the development of a depressive framework seems to corroborate our
hypothesis. It demonstrates a significant predictability to have higher
HAM-D scores not only for the female gender and for characteristics of
the seizures (generalized seizures rather than absences), but also higher
scores on the self-assessment tool for post-traumatic stress spectrum
symptoms (the TALS-SR). In our previous studies on post-traumatic
stress symptomatology, no statistically significant differences emerged
stratifying the sample on clinical characteristics of the children's disease
(Carmassi et al., 2017, 2018). By contrast, it now seems that a mother
who witnesses generalized seizures in her child and who experiences
higher rates of post-traumatic stress spectrum symptoms is more prone
to develop a depressive symptomatology (MDD) (Breslau et al., 1997;
Iseri et al., 2006; Tolin and Foa, 2006; Dell'Osso et al., 2011; Carmassi
et al., 2014).

Our data corroborates those clinical and epidemiological studies
that support the thesis that the presence of a PTSD or of important post-
traumatic stress symptomatology could be a risk factor for the onset of
MDD (Breslau et al., 1997; Ginzburg et al., 2010; Flory and Yehuda,
2015; Stander et al., 2014). A study conducted by Oquendo and colla-
borators in 2005 on 230 subjects with a history of MDD similarly
showed that the presence of a current or past PTSD was significantly
associated with higher scores on the HAM-D and higher risk for suicidal
behaviour (Oquendo et al., 2005).

We can also argue that the symptomatological clusters of the HAM-
D, significantly more represented in women with somatic anxiety and
cognitive symptoms, are also main core symptoms of post-traumatic
stress reactions. Therefore the thesis of the overlapping symptoma-
tology and the consequent difficulty in identifying a linear relationship
between the two disorders should also be taken into account (Flory and
Yehuda, 2015; Afzali et al., 2017; Hurlocker et al., 2018).

These concepts acquire even more importance in a family context
with filial chronic illness since mothers are instead demonstrated to be

the most exposed to seizures. Mothers are culturally and practically
more involved in the management of the child's illness, undertaking the
main role as parent caregiver (Lee et al., 2002; Shore et al., 2004; Wood
et al., 2008; Ferro and Speechley, 2009; Carmassi et al., 2017).

The interpretation of our results should bear in mind some im-
portant limitations of the study. The most important is the lack of a
control group and of homogeneity of the sample, considering the
number of subsamples. In terms of both gender and completion of
questionnaires, preference was given to clinical interviews rather than
self-assessment questionnaires. This was done in order to minimize
possible drop-outs, since parents were not always willing to give up
their time and to fill out questionnaires independently. Another lim-
itation is that the study is an observational, cross-sectional study.
Therefore, the time from the onset of the symptoms in relation to the
diagnosis of illness or to the first seizure varied markedly. Hence, it was
not possible to evaluate the impact of time from the onset of depressive
or post-traumatic stress symptoms. An additional factor not taken into
account but which could interfere with the results is the presence of
more than one ill child in the same family. All these issues could affect
the methodological strength of our study and consequently the gen-
eralizability of our results. Further studies with a longitudinal design
are desirable in future in order to more deeply characterize the re-
lationship between MDD and PTSD in parents of children with a chronic
disease.

Nevertheless, our data corroborates the thesis which contemplates
chronic diseases as not limited to the child but broadened to the whole
family. In particular, mothers are demonstrated to have a higher burden
of post-traumatic and depressive symptoms that could cause a poten-
tially disruptive vicious circle in the caregiving process. This means that
children may potentially experience less than optimal outcomes as a
result of the consequences of having primary caregivers affected by
post-traumatic and depressive symptomatology.

It would be worthwhile to further analyze possible risk and resi-
lience factors. The aim of such an undertaking would be to develop
effective intervention programs for healthcare prevention and assis-
tance for parents of chronically ill children.
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Table. 2
Comparisons between mothers’ (n=118) and fathers’ (n=56) on domains and total scores.

Mothers
n; Mean±SD; Mean rank

Fathers
n; Mean± SD; Mean rank

z *p

I)Anxiety/Somatization 96.7; 0,4 ± 0.4;96.7 68.1; 0.2 ± 0.3;68.1 -3.625 .000
II) Weight 88.7; 0.1 ± 0.3;88.7 85.0; 0.01± 0.13;85.0 -1.230 .219
III) Cognitive disturbance 93.5; 0.2 ± 0.2;93.5 74.9; 0.1 ± 0.1;75.0 -2.419 .016
IV) Diurnal variation 88.7; 0.1 ± 0.3;88.7 85.0; 0.0 ± 0.0;85.0 -1.558 .119
V) Retardation 90.8; 0.3 ± 0.4;90.8 80.6; 0.2 ± 0.2;80.6 -1.395 .163
VI) Sleep disturbance 91.4; 0.3 ± 0.5;91.4 79.3; 0.2 ± 0.4;83.3 -1.701 .089
Total 97.1; 5.9 ± 5.2;97.1 67.3; 3.0 ± 3.3;67.3 -3.662 .000

⁎ p < .05.

Table. 3
Multiple linear regression: explanatory variables of HAM-D total score.

B (ES) CI 95.0% t p

Gender 2.0 (1.5) 0.5–3.9 2.560 .012
Therapy -0.6 (1.1) -2.9 to 1.6 -0.578 .564
Number of seizures 0.6 (0.5) -0.5 to 1.7 1.117 .266
Response to therapy -0.3 (0.6) -1.5 to 0.8 -0.607 .545
Type of seizure -2.2 (0.9) -4.0 to -0.5 -2.479 .015
Total TALS-SR 0.2 (0.0) 0.1 to 0.2 5.214 .000

r2: 0.345; adjusted r2: 0.307.
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