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Abstract
Background  This study examined psychiatric hospitalisation patterns in San Salvatore Hospital in L’ Aquila (Italy), 
during two major crises: the 2009 earthquake and the COVID-19 pandemic lockdown. The investigation spans two 
four-year periods, from 2008 to 2011 and from 2019 to 2022, with a focus on the trimester around the earthquake and 
the first wave/lockdown of the pandemic.

Methods  We analysed weekly psychiatric unit admissions of adults diagnosed with schizophrenia spectrum disorder, 
major depression, bipolar disorder, and alcohol/substance use disorder. Four-year periods around the Earthquake and 
COVID-19 Lockdown were divided into sixteen trimesters, and Generalised linear models were used to analyse the 
relationship between weekly hospitalisation frequency and trimesters by diagnosis using a Poisson distribution.

Results  A total of 1195 and 1085 patients were admitted to the psychiatric ward in the 2008–2011 and 2019–2022 
periods, respectively. Weekly hospitalisations in the earthquake trimester were lower than during the previous one 
for all diagnoses (schizophrenia spectrum: −41.9%, p = 0.040; major depression: −56.7%, p = 0.046; bipolar disorder: 
−69.1%, p = 0.011; alcohol/substance use disorder: −92.3%, p = 0.013). This reduction persisted for 21, 18, and 33 
months after the earthquake for schizophrenia spectrum, bipolar, and alcohol/substance use disorders, respectively. 
Contrarily, patterns of weekly admissions around the COVID-19 lockdown remained substantially stable in the short 
term. However, a consistent long-term hospitalisation increase for all diagnoses characterised the first half of 2022 
(the cessation of anti-COVID-19 measures; schizophrenia spectrum: +68.6%, p = 0.014; major depression: +133.3%, 
p = 0.033; bipolar disorder: +180.0%, p = 0.034; alcohol/substance use disorder: +475.0%, p = 0.001).

Conclusions  The present study indicated that exposure to major health crises can have both short- and long-term 
effects on psychiatric ward admission, holding significant implications for current and future major health emergency 
management strategies.

Keywords  Trauma and stressor related disorders, Earthquakes, Natural disasters, Patient admission, SARS-CoV-2, 
COVID-19, Pandemics, Mental health, Resilience, psychological
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Background
As humans worldwide face catastrophic events and their 
consequences daily, disaster management represents 
an urgent challenge for global health [1]. Catastrophic 
events can be natural, such as hurricanes, earthquakes, 
floods, pandemics [2], or man-made disasters, like war, 
terrorist attacks or radiation emergencies [3]. Following 
a crisis or a calamity, changes in health services utilisa-
tion patterns are commonly observed [4, 5], also due to 
access restrictions to healthcare facilities [6]. Moreover, 
an event may directly affect the population’s health, and 
its consequences may also be reflected by short- and 
long-term effects on the mental health of individuals, 
with potential repercussions on admission patterns to 
psychiatric wards [7–9]. An example of such a phenom-
enon was reported by Beaglehole and colleagues, who 
described a decrease in admission rates in the acute psy-
chiatric wards over the 18 months following the Christ-
church earthquakes in New Zealand [10]. Comparable 
observations were made several decades ago following 
the bombing that destroyed the city of London in 1940 
[11]. However, the reduction in admission rates following 
a natural disaster may last only for the first period after 
the traumatic event, and the utilisation of health services 
may significantly increase again after a few months or 
years [12]. Conversely, Sakuma et al. (2018), who anal-
ysed the admission rates in two different psychiatric hos-
pitals following the 2011 Great East Japan earthquake, 
highlighted an initial increase in admissions in the four 
weeks following the event [13]. Such results were also 
observed by Aoki and colleagues (2012), who reported an 
increase in compulsory treatment hospitalisations after 
the Great East Japan earthquake, particularly of patients 
diagnosed with schizophrenia [14].

At 3:32 am, on the 6th of April 2009, a 6.3 Mw earth-
quake devastated the city of L’ Aquila (Italy), and its sur-
roundings, killing 309 people and injuring more than 
1600. Several studies have been conducted on the earth-
quake’s acute, medium, and long-term mental health 
effects [15–19]. However, only a few studies observed 
admissions to the L’ Aquila psychiatric unit, and they 
mainly focused on the first months post-earthquake [20, 
21]. Specifically, Pollice et al. (2010) observed that among 
admitted patients diagnosed with schizophrenia, nine 
patients (15%) met the criteria for Post-traumatic stress 
disorder and showed more severe positive symptoms and 
impairment in working memory [21]. However, this study 
does not provide data regarding specific admissions pat-
terns over time.

Recently, the COVID-19 pandemic represented 
another catastrophic event that significantly impacted 
the population’s mental health, primarily because of the 
adopted restrictive measures to limit the virus spread 
[22–24]. In Italy, such measures included a national 

lockdown, the first and longest occurring from March 
11th 2020, to May 4th, 2020 [25], followed by other and 
shorter lockdowns, preventive measures and curfews that 
lasted until the end of 2021.

Several studies investigated how this event influenced 
psychiatric hospital admissions and service utilisation 
[26–31]. Bonello et al. (2021), in a study carried out at 
the Malta Psychiatric Hospital, observed a decrease in 
inward admissions, specifically for depressive or anxiety 
disorders, a marked decrease in substance abuse admis-
sions, but an increase in compulsory treatments [27]. In 
Italy, a study that analysed data on admissions in psychi-
atric wards in 12 different Italian regions compared data 
from the pre-lockdown period (i.e. 2018 and 2019), the 
lockdown (i.e. March 1st -April 30th, 2020) and post-
lockdown (i.e. May 1st -June 30th, 2020), and reported a 
drastic decline in psychiatric admissions during the lock-
down [28]. However, the study showed that the reduc-
tion was temporary, as in the two months following the 
lockdown, the hospitalization rate returned to pre-lock-
down levels, with the exception of the elderly population 
(aged > 65 years) [28].

Another study by Dionisie et al. (2022) focused on the 
effect of the COVID-19 pandemic on hospital admissions 
in psychiatric departments according to diagnosis [32]. 
The study describes decreasing trends of hospitalisation 
for schizophrenia, acute psychotic disorder, depressive, 
and bipolar disorders during the imposition of lockdown 
measures, followed by an increase in admissions for psy-
chotic and mood disorders occurring after the dissolu-
tion of the lockdown measures, although never exceeding 
pre-lockdown levels [32].

Despite the significant number of studies conducted 
on the effects of the L’ Aquila earthquake on mental 
health, no study has analysed how it influenced patterns 
of admissions in the psychiatric unit over a prolonged 
period. To the best of our knowledge, no Italian research 
has compared the impact of different catastrophic events 
on psychiatric unit admissions. Noteworthy, only the 
study by Vukojević and colleagues (2021) compared two 
catastrophic events regarding admissions to psychiat-
ric wards in Zagreb: the Spanish flu pandemic and the 
COVID-19 pandemic [33]. Authors found a slight dip in 
acute psychiatric admissions when compared to a three-
year period average before for both pandemics. The cur-
rently available literature provides conflicting results, 
and the potential impact of different traumatic events on 
hospitalisation rates, specifically in a psychiatric unit, has 
not been completely elucidated.

In such context, this study aims to analyse the trend of 
hospitalisations in the psychiatric ward (SPUDC – Ser-
vizio Psichiatrico Universitario di Diagnosi e Cura) of the 
“San Salvatore” Hospital of L’ Aquila (Italy) during the 
four-year period 2008–2011 and 2019–2022, with a focus 
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on the second quarter of 2009 (L’ Aquila earthquake) 
and 2020 (COVID-19 lockdown/first wave). Temporal 
patterns of discharge diagnosis, compulsory admission, 
hospitalisation length, sociodemographic data, and the 
total number of patients admitted have been analysed to 
understand whether and how the two traumatic events 
influenced the trend of hospitalisations.

Methods
Participants and data extraction
We retrieved all discharge summaries (Scheda di Dimis-
sione Ospedaliera, SDO) regarding the psychiatric ward 
from the archives of the “San Salvatore” Hospital in L’ 
Aquila (Italy) from 2006 to 2022.

Data from hospital discharge records included sociode-
mographic data, admission and discharge dates, and 
primary diagnosis at discharge, according to the Inter-
national Classification of Diseases Version 9 (ICD-9). We 
used ICD-9 because our regional health information sys-
tem is updated to ICD-9. Therefore, informatics systems, 
archives, and discharge records employ this classification 
system. To preserve privacy, patient identification codes 
were anonymised. After checking for records’ integrity 
and missing data, only adult patient admissions (≥ 18 
years) were clustered into four diagnostic groups: schizo-
phrenia spectrum disorder, major depression, bipolar 
disorder, and alcohol/substance use disorder according 
to ICD-9 (see Supplementary Materials Table 1). We then 
selected records from the four-year periods surrounding 
the L’ Aquila earthquake (6th of April 2009, examined 
period: 2008–2011) and the COVID-19 lockdown/first 
wave (April 2020, examined period: 2019–2022). We con-
ventionally referred to April 2020 as the 2020 COVID-19 
lockdown/first wave period to compare the same time-
frame across years.

Statistical analysis
We described the composition of the overall samples 
(2008–2011 period: n = 1195; 2019–2022 period: n = 1085) 
by perfoming frequency analyses on gender (male, 
female), age range (18–25 years, 26–40 years, 41–60 
years, > 60 years), and compulsory admission (yes, no).

We calculated the frequencies of weekly admissions 
for each diagnosis within the reference periods. Sub-
sequently, each year was divided in four trimesters (1st 
trimester: January-February-March, 2nd trimester: April-
May-June, 3rd trimester: July-August-September, 4th tri-
mester: October-November-December), giving rise to a 
total of sixteen trimesters within each four-year period.

In line with the aims of the study, we analysed the rela-
tionship between the frequency of weekly admissions 
(dependent variable) and trimesters (predictor) for each 
psychiatric diagnosis employing Generalised Linear 
Models. Poisson distribution was employed due to the 

count nature of the data [34] after verifying that all mod-
els’ equidispersion assumption was satisfied (χ2/df rang-
ing from 0.90 to 1.15) [35].

To verify potential differences in psychiatric unit 
admission rates before/after the traumatic event, the tri-
mester including the earthquake (6th trimester: April-
May-June 2009) or COVID-19 lockdown (6th trimester: 
April-May-June 2020) was used as the reference level for 
the trimester factor.

Finally, the mean weekly hospitalisation length was 
derived from admission and discharge dates. Generalised 
Linear Models were performed to analyse the associa-
tion between weekly hospitalisation length (dependent 
variable) and trimesters (predictor) for each psychiatric 
diagnosis.

All models were fitted using the “GAMLj” (version 
3.0.0) R module [36], which has also been employed to 
compute estimated marginal means and standard errors 
for graphical representation purposes (see Figs. 1 and 2). 
All tests were two-tailed, and a p-value < 0.05 was consid-
ered significant.

Results
Frequency analyses on gender, age range, and compul-
sory admission describing the composition of the overall 
samples were reported in Table 1.

Poisson models evaluating the association between 
weekly admissions and trimesters in the four years sur-
rounding the L’ Aquila earthquake (2008–2011) were 
significant for all diagnoses (schizophrenia spectrum 
disorder: R2 = 0.25, p < 0.001; major depression: R2 = 0.13, 
p = 0.01; bipolar disorder: R2 = 0.10, p = 0.03; alcohol/sub-
stance use disorder: R2 = 0.26, p < 0.001), indicating varia-
tions in the hospitalisation frequency over the analysed 
period.

Overall, analyses showed that weekly admissions for 
all diagnoses in the earthquake trimester (6th ) were 
significantly lower than in the previous trimester (5th ) 
(Table 2; Fig. 1).

In detail, weekly admissions for schizophrenia spec-
trum disorder in the 6th trimester were also lower com-
pared to all previous trimesters (1st – 4th ). Admissions 
remained stable 5 trimesters after the earthquake and 
increased again from the 12th trimester.

For major depression, weekly admissions for the 6th 
trimester were also lower than those for the 1st and 2nd 
trimesters, remaining relatively stable over the examined 
period (7th – 16th trimesters).

As far as the bipolar disorder diagnoses are concerned, 
weekly admissions in the 6th trimester were also lower 
compared to the 2nd and 3rd trimesters. The earthquake-
related reduction of admission rates persisted until the 
11th trimesters, with exceptions for the 13th and 16th 
quarters.
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Fig. 1  Trends in psychiatric unit admissions over a 4-year period surrounding the L’ Aquila Earthquake (trimester 6). Notes Figure reports estimated mar-
ginal means (and standard errors) from Poisson generalised linear models. Red dots indicate significant differences (p < 0.05) compared with the reference 
level (trimester 6, black square)
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Fig. 2  Trends in psychiatric unit admissions over a 4-year period surrounding the COVID-19 lockdown (trimester 6). Notes Figure reports estimated mar-
ginal means (and standard errors) from Poisson generalised linear models. Red dots indicate significant differences (p < 0.05) compared with the reference 
level (trimester 6, black square)
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Admissions for alcohol/substance use disorder were 
also lower in the 6th trimester than in the 1st —4th. No 
statistical differences were identified between the 6th 
and subsequent trimesters. Therefore, admission rates 
remained substantially steady in the long run, although 
the 16th trimester was characterised by increased 
admissions.

On the other hand, Generalised Linear Models analys-
ing the association between weekly hospitalisation length 
and trimesters were not significant for all psychiatric 
diagnoses (schizophrenia spectrum disorder: R2 = 0.09, 
p = 0.24; major depression: R2 = 0.15, p = 0.08; bipolar dis-
order: R2 = 0.14, p = 0.15; alcohol/substance use disorder: 
R2 = 0.09, p = 0.95), suggesting no variation in the hospi-
talisation duration within the 4 years surrounding the L’ 
Aquila Earthquake.

Poisson models evaluating the association between 
weekly hospitalisations and trimesters in the four years 

surrounding the COVID-19 lockdown (2019–2022) were 
significant for all diagnoses (schizophrenia spectrum 
disorder: R2 = 0.13, p = 0.02; major depression: R2 = 0.09, 
p = 0.045; bipolar disorder: R2 = 0.12, p = 0.005; alcohol/
substance use disorder: R2 = 0.24, p < 0.001), suggesting 
differences in the admission frequency within the anal-
ysed 4-year period.

Specifically, analyses showed no significant differences 
between the first lockdown trimester (6th ) and others 
except for an increase in the 13th trimester for schizo-
phrenia spectrum disorder, major depression, alcohol/
substance use disorder, and in the 14th for bipolar disor-
der (Table 3; Fig. 2). For alcohol/substance use disorder, 
weekly admissions for the 14th and the 16th trimester 
were also higher compared to the 6th trimester.

Therefore, this data pattern suggested that overall 
admissions remained substantially stable before and after 

Table 1  Demographic composition of the analysed samples
Schizophrenia spectrum Major depression Bipolar disorder Alcohol/substance use disorder Total

2008–2011 period [N (%)]
Gender
Female 259 (41.2) 119 (60.4) 134 (53.2) 31 (26.3) 543 (45.4)
Male 367 (58.4) 77 (39.1) 118 (46.8) 86 (72.9) 648 (54.2)
Missing 2 (0.3) 1 (0.5) 0 (0) 1 (0.8) 4 (0.3)
Age (years)
18–25 43 (6.8) 9 (4.6) 19 (7.5) 11 (9.3) 82 (6.9)
26–40 208 (33.1) 41 (20.8) 51 (20.2) 38 (32.2) 338 (28.3)
41–60 237 (37.7) 68 (34.5) 107 (42.5) 38 (32.2) 450 (37.7)
> 60 104 (16.6) 65 (33) 62 (24.6) 22 (18.6) 253 (21.2)
Missing 36 (5.7) 14 (7.1) 13 (5.2) 9 (7.6) 72 (6.0)
Compulsory admission
Yes 67 (10.7) 18 (9.1) 19 (7.5) 9 (7.6) 113 (9.5)
No 561 (89.3) 179 (90.9) 233 (92.5) 109 (92.4) 1082 (90.5)
Missing 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Hospitalization length by weekly admission [mean days (standard deviation)]

13.8 (9.6) 16.1 (10.4) 16.0 (11.2) 12.3 (12.5) 14.8 (7.6)
2019–2022 period [N (%)]
Gender
Female 248 (39.9) 72 (51.4) 93 (46.5) 52 (41.9) 465 (42.9)
Male 373 (60.1) 68 (48.6) 107 (53.5) 72 (58.1) 620 (57.1)
Missing 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Age (years)
18–25 78 (12.6) 17 (12.1) 21 (10.5) 23 (18.5) 139 (12.8)
26–40 189 (30.4) 33 (23.6) 60 (30.0) 41 (33.1) 323 (29.8)
41–60 256 (41.2) 62 (44.3) 76 (38.0) 44 (35.5) 438 (40.4)
> 60 98 (15.8) 28 (20) 43 (21.5) 16 (12.9) 185 (17.1)
Missing 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Compulsory admission
Yes 104 (16.8) 18 (12.9) 35 (17.5) 15 (12.1) 104 (8)
No 398 (64.1) 93 (66.4) 115 (57.5) 61 (49.2) 398 (64.1)
Missing 119 (19.2) 29 (20.7) 50 (25.0) 48 (38.7) 119 (19.2)
Hospitalization length by weekly admission [mean days (standard deviation)]

14.5 (13.9) 14.8 (17.1) 14.3 (11.5) 12.5 (16.3) 14.3 (11.1)
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the COVID-19 lockdown period, except for a consistent 
increase for all diagnoses in the first part of 2022.

Finally, analyses on the relationship between hospitali-
sation length and trimesters were not significant for all 
diagnoses (schizophrenia spectrum disorder: R2 = 0.07, 
p = 0.51; major depression: R2 = 0.17, p = 0.39; bipolar dis-
order: R2 = 0.16, p = 0.21; alcohol/substance use disorder: 
R2 = 0.16, p = 0.59), indicating stable admission duration 
over the examined period.

Discussion
In this observational study, we analysed and compared 
the trend of hospitalisations by diagnosis at L’ Aquila 
Hospital (Italy) during the four-year periods 2008–2011 
and 2019–2022, with a focus on the second quarter (6th 
) of 2009 (L’ Aquila earthquake) and 2020 (2020 COVID-
19 lockdown/first pandemic wave).

When considering the type of diagnosis at admission, 
results showed a substantially stable trend between the 
two events, with schizophrenia spectrum disorder as the 
most represented diagnosis, followed by bipolar disorder, 
major depression, and alcohol/substance abuse disorder.

Regarding the total number of admissions, results 
showed how the post-earthquake year was associated 
with a transient reduction in hospitalisations (see Fig. 1). 
Such findings align with the study conducted by Beagle-
hole et al. (2015) after the Christchurch earthquake in 
New Zealand [10]. They could be potentially attributable 
to the population’s post-traumatic resilience development 
[37] or even clinical improvement in the aftermath of a 
disaster [38], especially for schizophrenia [39]. Indeed, 
in the months following the event, the territorial mental 
health center also reduced the rate of referrals [40].

Resilience has always been considered the most impor-
tant protective factor in counteracting the traumatic 
effects of disasters and mitigating the impact of long-
term psychological symptomatology [15, 37]. However, 
factors related to the immediate management of the 2009 
earthquake emergency, such as structural and organisa-
tional changes in the psychiatric service and the reloca-
tion of part of the population, may have significantly 
impacted the utilisation of mental health services and, 
therefore, should be considered as additional reasons for 
the observed transient reduction in hospitalisations.

Interestingly, in our study, admissions for schizophre-
nia spectrum and bipolar disorder, the most represented 
diagnoses, rose again after 21 and 18 months, respec-
tively, after the 2009 earthquake. This observation is also 
in line with previous evidence that the reduction in hos-
pitalisation rates following a natural disaster occurs only 
in the first period after the traumatic event [10], and it 
could be followed by a subsequent increase in 1 or 2 years 
after the event itself [12].
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On the other hand, results concerning the COVID-19 
pandemic period over the four years 2019–2022 showed 
that the number of hospitalisations remained generally 
stable for all diagnoses, except for a substantial increase 
in the first half of 2022 (see Fig. 2) in correspondence with 
the cessation of the restrictions imposed to counteract 
the virus spread, which occurred about 24 months after 
the pandemic outbreak. This finding seems coherent with 
the observations made after the Ash Wednesday fires of 
1983, where many individuals sought care more than two 
years after the event [41]. The effective onset of psychi-
atric disorders may take time to reach levels of severity 
requiring assistance; manifestations may be delayed, 
suggesting a possible long-term impact of traumatic 
events [12]. Therefore, in the context of the COVID-19 
pandemic, our results indicate that the potential effects 
on mental health manifested upon the final cessation of 
restrictive measures and the return to normalisation of 
local health management. Similarly, the study of Dionisie 
et al. (2022) showed an increase in the number of hos-
pitalisations for affective and psychotic disorders after 
the release of restrictive measures [32]. However, unlike 
previous observations [28, 32], our results did not show 
a substantial decrease in hospital admissions during the 
COVID-19 emergency. Although Boldrini’s multicentre 
study analyses some data on hospitalisations from the 
same territory [28], some fundamental methodological 
and sample differences hinder comparing our results. A 
detailed analysis of data yielded by the present monocen-
tric study on the progression of hospitalisations over a 
longer time frame suggests that the trend of hospitalisa-
tions in the long run during the pandemic period remains 
essentially stable. A possible explanation for this find-
ing could be related to the specific characteristics of our 
examined population, as it has been overexposed to trau-
matic events. Therefore, it is not possible to rule out the 
cumulative effects of disaster exposure on mental health 
that may partially explain the lack of decrease in hospi-
talisations during the subsequent COVID-19 emergency.

Nevertheless, consistent with our findings, a study ana-
lysing hospital admissions and psychiatric emergency 
presentations during the COVID-19 first wave period 
in Germany compared to the pre-COVID-19 period 
observed no significant changes in overall psychiatric 
presentations and admissions [42]. Similarly, Vukojevic 
and colleagues found no rise in emergency psychiatric 
admissions for Spanish influenza and the COVID-19 
pandemic [33].

The effect of both traumatic events must also be taken 
into account concerning any new-onset or relapse dis-
orders, considering the increased rates of psychological 
distress and psychiatric disorders following natural disas-
ters [8]. In addition, the cumulative effects of traumatic 
events should also be considered as an influencing factor Ta

bl
e 

3 
Re

su
lts

 o
f t

he
 P

oi
ss

on
 m

od
el

s [
ex

p(
b)

 a
nd

 p
-v

al
ue

] e
va

lu
at

in
g 

th
e 

as
so

ci
at

io
n 

be
tw

ee
n 

th
e 

w
ee

kl
y 

ad
m

iss
io

ns
 a

nd
 tr

im
es

te
rs

 in
 th

e 
fo

ur
-y

ea
r p

er
io

d 
su

rro
un

di
ng

 th
e 

CO
VI

D
-

19
 lo

ck
do

w
n 

(2
01

9–
20

22
)

20
19

–2
02

2 
tr

im
es

te
rs

1
2

3
4

5
7

8
9

10
11

12
13

14
15

16
Sc

hi
zo

ph
re

ni
a 

sp
ec

tru
m

 d
iso

rd
er

ex
p(

b)
1.

26
1.

29
1.

14
1.

09
1.

26
1.

14
1.

14
0.

89
0.

71
1.

00
1.

20
1.

69
1.

31
0.

91
0.

71
p

0.
31

0.
26

0.
56

0.
73

0.
31

0.
56

0.
56

0.
62

0.
20

1.
00

0.
43

0.
01

0.
22

0.
71

0.
20

M
aj

or
 d

ep
re

ss
io

n
ex

p(
b)

1
0.

78
0.

56
0.

78
1.

22
1.

11
0.

56
0.

67
1.

00
1.

00
1.

11
2.

33
1.

00
0.

67
0.

78
p

1
0.

62
0.

29
0.

62
0.

66
0.

82
0.

29
0.

44
1.

00
1.

00
0.

82
0.

03
1.

00
0.

44
0.

62
Bi

po
la

r d
iso

rd
er

ex
p(

b)
0.

57
0.

43
1.

00
0.

64
0.

71
0.

71
0.

64
0.

64
1.

14
0.

64
1.

43
1.

14
2.

00
0.

64
0.

93
p

0.
21

0.
08

1.
00

0.
30

0.
42

0.
42

0.
30

0.
30

0.
72

0.
30

0.
31

0.
72

0.
03

0.
30

0.
85

Al
co

ho
l/s

ub
st

an
ce

 u
se

 d
iso

rd
er

ex
p(

b)
1.

50
1.

50
0.

75
0.

75
0.

25
0.

50
1.

00
2.

25
3.

00
2.

00
1.

50
5.

75
3.

25
2.

50
3.

50
p

0.
53

0.
53

0.
71

0.
71

0.
21

0.
42

1.
00

0.
18

0.
06

0.
26

0.
53

0.
00

1
0.

04
0.

12
0.

03
N

ot
es

 T
rim

es
te

r 6
 w

as
 u

se
d 

as
 a

 re
fe

re
nc

e 
le

ve
l. 

Bo
ld

 v
al

ue
s 

in
di

ca
te

 s
ta

tis
tic

al
 s

ig
ni

fic
an

ce
 a

t t
he

 p
 <

 0
.0

5 
le

ve
l



Page 9 of 12Barlattani et al. BMC Psychiatry          (2024) 24:658 

for hospitalisations, especially for schizophrenia spec-
trum disorder, bipolar disorder, major depression, and 
alcohol/substance abuse disorder [43–47].

Differences between the 2009 earthquake and the 
COVID-19 pandemic as traumatic events can be con-
sidered when comparing admission rates in the two 
reporting periods. In particular, the marked decrease 
in admissions in the peri-traumatic 2009 period may 
be partly attributable to significant changes in territo-
rial organisation, with a logistical rearrangement of the 
community in the immediate aftermath. Notably, the 
earthquake caused severe damage to San Salvatore Hos-
pital in L’ Aquila, and the day after, the psychiatric ser-
vice was relocated to two tents in the field hospital [20]. 
It was finally moved back to a restored hospital section 
only three months later [20]. After the event, there was 
a massive logistical rearrangement of the community, 
with approximately 40,000 individuals accommodated in 
tented camps [20]. Therefore, while the disruption of rou-
tine healthcare management may have impacted help-
seeking, such a collectively experienced emergency could 
also have played a role in fostering social connections and 
support among individuals at a local community level, 
thus promoting interpersonal resilience resources in the 
population, with a potentially protective role for individ-
uals’ mental health [48, 49], especially in the first phase of 
the emergency. In contrast, the immediate psychological 
impact of the pandemic, paralleled by a substantial pro-
longed reduction in social interactions, may have exerted 
long-term adverse effects on mental health, particularly 
in at-risk populations [50]. As previously reported during 
the COVID-19 s wave in Germany, the pandemic period 
may also have led to increases in new-onset psychiatric 
disorders, mainly due to indirect sequelae of the health 
emergency, such as social isolation and work and finan-
cial insecurity [51].

Limitations and suggestions for future research
Several limitations must be considered in the present 
study. The retrospective single-site assessment leads to 
results that cannot be extended to the general popula-
tion or specific clinical groups. Moreover, the decrease 
in population due to dislocation after the earthquake [20] 
might have led to biased results regarding the number of 
admissions in the time frame between 2008 and 2011. In 
addition, the present study does not evaluate the possible 
use of counselling and psychotherapeutic services that 
have the potential to alleviate symptoms at the onset. A 
possible limitation of our study was the use of ICD-9 as 
the classification system for diagnoses since our regional 
health information system is updated to this version of 
the ICD. Nevertheless, although this may appear to be 
a limitation, this classification allowed for greater com-
parability of data considering the vast period analysed. 

Another limitation to consider is that we have not delved 
into the relationship between traumatic events and the 
type of recurrence of bipolar disorder episodes, manic 
or depressive. Another limitation is represented by the 
fact that we have not included a diagnosis of post-trau-
matic stress disorder in this study and suicide behaviour 
or aggressive behaviour was not assessed. Furthermore, 
previous possible COVID-19 disease could also not be 
assessed as a possible contributing factor in admission. 
We also acknowledge that the low number of compulsory 
admissions precluded reliable statistical analyses for this 
category. As a result, our findings primarily reflect trends 
observed in voluntary admissions, limiting the general-
izability of our results. Future studies should include a 
larger sample of compulsory admissions to understand 
better the full spectrum of psychiatric hospitalisation 
trends following major events.

None of the analyses were significant regarding the 
length of stay, indicating a stable length of hospitalisa-
tion over the two 4-year periods analysed. These data 
contrast other studies conducted during the COVID-19 
pandemic, which showed differences in length of stay 
with specific diagnoses [52]. Furthermore, the study by 
Moitinho de Almeida et al. showed an increase in the 
length of stay in the earthquake’s immediate aftermath, 
which was not detected in our study [53].

On the other hand, our study’s average length of stay of 
psychiatric patients appears slightly lower than the Italian 
average of 17.9 days [54].

Finally, it is important to acknowledge that we exclu-
sively focused on inpatient admissions, which represent a 
minor proportion of overall mental health service users. 
A significant portion of individuals experiencing psychi-
atric conditions during major crises seek help through 
emergency departments (ED) and outpatient services, 
which were not covered in our analysis. Emergency vis-
its and outpatient treatments are crucial components 
of mental health care and often capture a broader spec-
trum of psychiatric conditions, including Acute Stress 
Disorders and Posttraumatic Stress Disorder. These con-
ditions, which can be exacerbated by major events such 
as earthquakes and pandemics, might lead individuals to 
seek immediate and recurrent assistance in ED or outpa-
tient settings rather than inpatient admissions. We rec-
ognise that our study’s focus on inpatient data may not 
fully reflect the comprehensive impact of these crises on 
mental health. Therefore, future research should aim to 
investigate the rates and patterns of ED visits and spe-
cific outpatient treatments. This would provide a more 
holistic understanding of how major events affect men-
tal health service utilisation and the broader spectrum of 
psychiatric morbidity.

On the other hand, the strength of this study is repre-
sented by the naturalistic design over a long period across 
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two distinct catastrophic events. Therefore, considering 
the existing literature, our findings suggest a possible 
long-term adverse effect of major health crises on men-
tal health, peaking between 18 and 24 months after the 
event [12]. In this regard, our study emphasises the need 
for further studies to evaluate patterns of psychiatric 
hospitalisation following major health crises in the long 
term  [55]. In addition, considering the possible delayed 
onset of psychiatric disorders following a traumatic event 
can help plan interventions targeted to those in need of 
support to prevent long-term health crises -related psy-
chiatric morbidity.

Conclusions
The present study confirms the role of major health cri-
ses in influencing psychiatric ward admissions patterns. 
Specifically, analysing two major emergencies in Italy, 
we observed a transient reduction of weekly admissions 
at L’ Aquila Hospital during the 2009 earthquake trimes-
ter, while psychiatric hospitalizations remained substan-
tially stable around the COVID-19 lockdown. However, 
a consistent long-term hospitalisation increase for all 
diagnoses characterised the period corresponding to 
the cessation of anti-COVID-19 measures in Italy. These 
findings suggest that exposure to major emergencies can 
have both short—and long-term effects on psychiatric 
ward admission. The present study could be particularly 
informative for decision-makers to target interventions 
for mental health and future emergency management 
strategies.
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