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Background:	Physical	injury	has	been	associated	with	the	development	of	several	
psychopathological	 manifestations.	 Less	 is	 known	 about	 the	 use	 of	 psychiatric	
medication	 in	 those	 patients.	 Objectives: This	 study	 aimed	 to	 explore	 the	 use	
of	 psychiatric	 medication	 by	 patients	 been	 admitted	 in	 a	 rehabilitation	 center	 in	
a	 tertiary	 care	 teaching	 hospital	 and	 to	 inquire	 for	 the	 correlations	 of	 such	 drug	
administration.	 Materials and Methods: The	 sample	 consisted	 of	 127	 patients	
who	had	been	 admitted	 to	 a	 rehabilitation	 center,	 being	 in	 the	 postacute	 phase	 of	
their	condition	during	a	2‑year	period.	Patients’	medical	records	were	searched	for	
the	 demographic	 and	 clinical	 information.	 Results: Analysis	 was	 performed	 for	
118	patients,	mostly	men	(62.7%)	with	the	mean	age	of	57.5	years.	About	43.2%	of	
patients	(n	=	51)	were	referred	for	psychiatric	consultation,	and	39.8%	(n	=	47)	were	
prescribed	a	psychiatric	drug.	Traumatic	brain	 injury	was	 the	diagnosis,	positively	
correlated	 to	 referral.	 Twenty‑seven	 out	 of	 the	 67	 nonreferred	 patients	 (40.3%)	
were	 prescribed	 psychiatric	 regimens	 by	 physicians.	 Nearly	 38.1%	 of	 patients	
were	diagnosed	with	a	psychiatric	disorder	by	the	consultation‑Liaison	psychiatric	
service.	Conclusions: In	a	 rehabilitation	center,	psychiatric	drug	administration	 is	
common	practice	 and	 drugs	may	 be	 prescribed	 by	 the	 center’s	 physicians	 and	 by	
psychiatrists.	Such	a	drug	prescription	was	found	to	be	correlated	to	referral	to	the	
consultation‑Liaison	psychiatric	service.
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the	 rehabilitation	 process	 and	 the	 outcome	 of	 injuries	
and	related	conditions.[10,11]

Less	 is	 known	 about	 the	 use	 of	 psychiatric	medication	
in	 those	 patients.	 Some	 studies	 have	 reported	 on	 the	
effectiveness	 of	 antidepressants	 in	 patients	 suffering	
from	 depression	 after	 TBI,[12,13]	 but	 evidence	 is	
lacking	 regarding	 the	 everyday	 clinical	 practice	 of	
administration	 of	 psychiatric	 medication	 to	 inpatients	
attending	 short‑term	 rehabilitation	 programs	 during	 the	
postacute	 phase.	 Notably,	 a	 recent	 study	 comprising	
data	 from	 four	European	 rehabilitation	 centers	 revealed	
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Introduction

T he	 association	 between	 physical	 injury	 and	
psychiatric	 disorders	 has	 been	 the	 subject	 of	

extensive	 investigation.	 Patients	 facing	 a	 traumatic	
event	 have	 been	 reported	 to	 present	 with	 several	
psychopathological	 manifestations,	 such	 as	 delirium	
and	 other	 organic	 brain	 syndromes,	 depression,	 and	
anxiety	 disorders.	A	 number	 of	 reports	 have	 supported	
the	 correlation	 between	 stroke	 or	 traumatic	 brain	
injury	 (TBI)	 and	 depressive	 or	 anxiety	 syndromes.[1‑5]	
Other	studies	have	examined	the	frequency	of	psychiatric	
disorders	 after	 a	 cerebrovascular	 event	 or	 traumatic	
injury	 requiring	 rehabilitation,[6]	 whereas	 other	 research	
documented	 high	 rates	 of	 psychological	 disorders	
after	 spinal	 cord	 injury.[7‑9]	 It	 has	 been	 shown	 that	 the	
development	 of	 psychiatric	 syndromes	 adversely	 affects	
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significant	differences	among	countries	in	the	prevalence	
and	 treatment	 of	 depression.[14]	 In	 a	 recent	 multisite	
study	 on	 the	 use	 of	 any	 psychotropic	 medication	
during	 inpatient	 rehabilitation	 in	 patients	 with	 TBI,	
it	 was	 found	 that	 almost	 all	 patients	 (95%)	 received	
a	 psychotropic	 agent.	 However,	 the	 “psychotropic	
medication”	 category	was	 broadly	 defined	 in	 this	 study	
and	 comprised	 narcotic	 analgesics,	 anticonvulsants,	
and	anti‑Parkinson	agents,	 as	well	 as	psychiatric	drugs,	
such	 as	 antidepressants	 and	 antipsychotics;	 anxiolytics	
and	 hypnotics	 were	 also	 included.[15]	 Similarly,	 another	
recent	 study	 on	 TBI	 patients	 reported	 all	 psychotropic	
medication	 use	 to	 be	 as	 high	 as	 83.9%.[16]	 As	 in	 the	
study	 by	 Hammond	 et	 al.,[15]	 psychotropic	 medication	
was	 broadly	 defined.	 In	 the	 study	 of	 Craig	 et	 al.	 on	
spinal	 cord	 injury	 patients,	 psychotropic	 medications	
were	 prescribed	 to	 >36%	 of	 the	 sample,	 with	 most	
being	 antidepressants.[8]	 Furthermore,	 depression	 shows	
high	 rates	 in	 stroke	 patients,	 with	 dominant	 symptom	
the	 insomnia.[17]	 Moreover,	 a	 recent	 study	 found	
all‑cause	mortality	 to	 increase	 in	 stroke	patients	 treated	
with	psychotropic	medications.[18]

Objectives
The	 primary	 objective	 of	 the	 present	 study	 was	 to	
explore	 the	 use	 and	 the	 administration	 of	 psychiatric	
medication	 by	 patients	 been	 admitted	 in	 a	 rehabilitation	
center	 in	 a	 tertiary	 care	 teaching	 hospital;	 a	 secondary	
objective	was	to	inquire	for	the	correlations	of	such	drug	
administration.

Materials and Methods
This	 study	 setting	 was	 the	 rehabilitation	 center	 of	 the	
University	 Hospital	 of	 Ioannina,	 Northwestern	 Greece.	
This	is	a	40‑bed	facility	which	provides	multidisciplinary	
services	 for	 patients	 in	 the	 postacute	 phase	 after	 a	
traumatic	 event.	According	 to	 the	 rehabilitation	 center’s	
guidelines,	 patients	 stay	 in	 the	 center	 for	 6	 weeks,	
regardless	 of	 the	 outcome;	 they	may	 continue	 treatment	
in	other	services	afterward.	The	cooperation	of	the	center	
with	other	wards	of	 the	hospital,	 such	as	 the	neurology,	
neurosurgery,	and	orthopedics,	and	with	the	consultation	
Liaison	 psychiatry	 (CLP)	 is	 well	 established.	 Patients	
presenting	 psychopathological	 manifestations	 may	 be	
referred	 to	 the	 CLP	 for	 full	 evaluation	 of	 their	 mental	
state.

This	study	was	a	retrospective	chart	review.	All	admissions	
during	 the	 last	 2	 years	 were	 considered.	 Patients’	
medical	 records	 were	 searched	 for	 demographic	 (age,	
gender),	 and	 clinical	 information	 (diagnosis,	 referral	 to	
CLP,	 drug	 administration,	 and	 other	 interventions,	 such	
as	 psychotherapeutic	 interventions	 and	 counseling).	
Primary	 diagnoses	 (that	 are	 disorders	 requiring	

admission	 in	 the	 rehabilitation	 center)	 included	
cerebrovascular	 event,	 TBI,	 orthopedic	 diseases,	 and	
other	 neurologic	 disorders.	 Psychiatric	 drugs	 comprised	
antipsychotics,	 antidepressants,	 and	 anxiolytics,	
namely,	 benzodiazepines,	 as	 these	 types	 of	 drugs	 were	
widely	 used	 in	 rehabilitation	 centers.	All	 patients	 aged	
17	years	or	older	were	 included.	Exclusion	criteria	were	
age	 <17	 years	 and	 the	 presence	 of	 chronic	 psychiatric	
history	 and	 treatment	 with	 a	 psychiatric	 drug	 regimen	
before	 admission	 to	 the	 hospital.	 Despite	 the	 fact	 that	
people	 with	 psychiatric	 history	 are	 in	 a	 high	 risk	 for	
accidents	 resulting	 in	 traumatic	 brain	 injuries	 or	 other	
serious	damages,	 the	aim	of	 the	 study	was	 to	assess	 the	
management	of	medication	not	only	by	a	psychiatrist	but	
also	 by	 doctors	 of	 other	 specialties.	 However,	 patients	
with	delirium	manifestations	during	 their	hospitalization	
were	 included.	 This	 study	 protocol	 has	 been	 approved	
by	the	University	Hospital	of	Ioannina	ethics	committee.

Statistical analysis
Data	are	presented	as	absolute	numbers	and	percentages	
for	binary	variables	and	as	mean	with	standard	deviation	
for	continuous	variables.	Data	are	reported	separately	for	
patients	 who	 were	 referred	 to	 CLP	 and	 for	 nonreferred	
patients.	 Comparisons	 between	 the	 two	 patient	 groups	
were	 performed	 using	 Chi‑square	 or	 Fisher’s	 exact	
test	 for	 binary	 variables	 and	 Mann–Whitney	 test	 for	
categorical	 variables.	 All P <	 0.05	 were	 considered	
statistically	 significant.	 The	 statistical	 software	 SPSS	
version	22	 (SPSS	Inc.,	Chicago,	 IL,	USA)	was	used	 for	
data	analysis.

Results
A	 total	 of	 127	 patients	 had	 been	 admitted	 to	 the	 center	
during	 the	 study	 period.	 With	 the	 application	 of	 the	
exclusion	 criteria,	 9	 of	 them	 (2	 patients	 <	 17	 years	 and	
7	 patients	 having	 a	 prior	 psychiatric	 diagnosis	 with	
current	 treatment	 by	 psychiatric	 drug)	 were	 excluded	
from	 analysis.	 Patients’	 (n	 =	 118)	 characteristics	 are	
presented	 in	 Table	 1.	 In	 the	 majority,	 they	 were	 male	
and	their	mean	age	was	57.5	years.

A	 significant	 proportion	 of	 patients	 (43.2%)	 were	
referred	 for	 psychiatric	 consultation	 [Table	 1].	 The	
association	 of	 primary	 diagnosis	 with	 referral	 to	 CLP	
and	with	psychiatric	 drug	 administration	was	 examined.	
The	 results	 showed	 that	 diagnosis	 appeared	 to	 be	
associated	 with	 referral	 [Table	 2].	 Patients	 with	 TBI	
were	 more	 likely	 to	 be	 referred,	 whereas	 patients	 with	
orthopedic	 diseases	 were	 less	 likely	 to	 be	 referred	 to	
the	 CLP.	 There	 was	 no	 association	 of	 patients’	 primary	
diagnosis	with	 psychiatric	 drug	 administration.	 Patients’	
psychiatric	 diagnoses,	 according	 to	 the	 CLP	 evaluation	
are	presented	in	Table	3.
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Table	 4	 presents	 the	 prescription	 of	 several	 psychiatric	
drugs	 by	 the	 psychiatrists	 of	 the	 consultation‑Liaison	
service	 and	 by	 the	 center’s	 physicians,	 according	 to	
their	 clinical	 judgment,	 without	 a	 formal	 psychiatric	
examination.

Thirty‑eight	 out	 of	 51	 referred	 patients	were	 prescribed	
a	 psychiatric	 medication,	 whereas	 twenty‑seven	 out	 of	

the	 67	 nonreferred	 patients	 (40.3%)	 were	 prescribed	
psychiatric	 regimens	 by	 physicians.	 Those	 medications	
included	 antidepressant	 and	 antipsychotic	 compounds,	
whereas	 a	 benzodiazepine	 regimen	 could	 be	 prescribed	
for	 the	 short‑term	management	 of	 anxiety	 or	 insomnia.	
There	was	 a	 significant	 correlation	between	 referral	 and	
psychiatric	 drug	 prescription.	 Patients	 been	 referred	 to	
the	CLP	were	more	 likely	 to	be	prescribed	a	psychiatric	
drug	 regimen.	 Nonreferred	 patients	 were	 less	 likely	 to	
receive	a	psychiatric	agent.

Discussion
This	 study	 retrospectively	 examined	 the	 use	 of	
psychiatric	 medication	 in	 patients	 being	 in	 a	 postacute	
phase	 of	 a	 condition	 requiring	 rehabilitation	 and	 been	
admitted	 in	 a	 rehabilitation	 center.	 Another	 study	
objective	 was	 to	 inquire	 for	 the	 possible	 correlations	
of	 such	 drug	 administration.	 In	 total,	 psychiatric	
drugs	 were	 prescribed	 in	 65	 patients	 out	 of	 118	
admissions	 (55.1%).	 Importantly,	 in	 27	 of	 those	 cases	
psychiatric	 drugs	 had	 been	 prescribed	 by	 the	 center’s	
physicians,	 without	 a	 formal	 psychiatric	 examination.	
Psychiatric	drug	prescription	was	found	to	be	associated	
with	 referral	 to	 the	 CLP,	 and	 such	 correlation	 involved	
antipsychotic	 medication.	 Rates	 of	 antidepressant	 drugs	
prescribed	by	 center’s	 physicians	 and	psychiatrists	were	
not	 significantly	 different	 as	 well	 as	 benzodiazepine	
prescription.	 It	 seems	 that	 physicians	 tend	 to	 refer	
patients	with	more	severe	symptoms	requiring	 treatment	
with	 antipsychotic	 agents.	 On	 the	 other	 hand,	 they	
feel	 familiar	 with	 depressive	 and	 anxiety	 symptoms’	
recognition	 and	 with	 antidepressant	 prescription.	
Regarding	benzodiazepines,	their	short‑term	use	does	not	
necessarily	imply	the	recognition	of	a	clinical	syndrome,	
but	 they	 were	 rather	 prescribed	 for	 the	 management	 of	
anxiety	and	insomnia	by	physicians	and	psychiatrists.

Regarding	 referrals	 to	 CLP,	 TBI	 was	 the	 diagnosis	
strongly	 associated	 with	 referral,	 whereas	 patients	 with	
orthopedic	 disorders	 were	 less	 likely	 to	 be	 referred	 for	
psychiatric	 consultation.	 TBI	 has	 been	 associated	 with	
several	 psychopathological	 manifestations[2]	 and	 thus	
physicians	often	refer	such	patients	for	a	comprehensive	
evaluation	of	 their	mental	health	state.	Patients’	primary	
diagnosis	was	found	not	to	be	correlated	with	psychiatric	
drug	administration.

It	 seems	 that	 physicians	 in	 this	 rehabilitation	 center	
have	 a	 high	 index	 of	 awareness	 of	 psychopathological	
manifestations	 of	 their	 patients.	 They	 often	 referred	
patients	 (43.2%	 of	 total	 admissions)	 to	 the	 CLP	
service	 of	 the	 hospital,	 and	 importantly,	 they	 felt	
comfortable	with	 psychiatric	 drugs	 prescription	 in	 large	
proportion	 (27	 from	 67,	 40.3%)	 of	 the	 nonreferred	

Table 2: Diagnoses’ association with referrals to 
consultation Liaison psychiatry

Diagnosis n=118 Referrals (%) P
Cerebrovascular	event 44 21	(47.7) NS
Traumatic	brain	injury 12 11	(91.7) 0.001
Orthopedic	diseases 36 10	(27.8) NS
Other	neurologic	disorders 26 9	(34.6) NS
NS:	Not	significant

Table 3: Referred patients’ (n=51) psychiatric diagnoses
Diagnosis Frequency (%)
Adjustment	disorder	with	
predominant	depressive	symptoms

16	(31.4)

Depression 8	(15.7)
Organic	brain	disorder 9	(17.7)
Anxiety 3	(5.9)
Personality	disorder 9	(17.7)
None 6	(11.8)

Table 4: Psychiatric drug administration in referred and 
nonreferred patients

Drug regimen Referred 
patients 

(n=47*), n (%)

Nonreferred 
patients 

(n=67*), n (%)

P

Antidepressants** 13	(27.6) 12	(17.9) NS
Antipsychotics** 14	(29.8) 5	(7.5) 0.003
Benzodiazepines	only 7	(14.9) 10	(14.9) NS
No	drug 13	(27.6) 40	(59.7) NS
*Patients	on	antipsychotic/antidepressant	combination	(n=4)	were	
excluded	from	analysis,	**These	drugs	may	have	been	combined	
with	a	benzodiazepine.	NS:	Not	significant

Table 1: Patients’ characteristics and management of 
psychiatric manifestations (n=118)

n (%)
Gender	(male) 74	(62.7)
Mean	age	(years)±SD 57.5±11.3	(25‑72)
Primary	diagnoses
Cerebrovascular	event 44	(37.3)
Traumatic	brain	injury 12	(10.2)
Orthopedic	diseases 36	(30.5)
Other	neurologic	disorders 26	(22.0)

Referral	to	CLP 51	(43.2)
Patients	been	prescribed	psychiatric	drugs 65	(55.1)
Psychotherapeutic	interventions	and	counseling 44	(37.3)
CLP:	Consultation	Liaison	psychiatry,	SD:	Standard	deviation
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patients.	 This	 may	 mean	 that	 practicing	 physicians	 in	
this	 rehabilitation	 center	 are	 familiar	 with	 psychiatric	
manifestations	 and	 easily	 recognize	 such	 symptoms	 in	
their	patients;	moreover,	they	are	familiar	with	the	use	of	
psychiatric	drugs.	Whether	their	approach	was	confirmed	
by	 subsequent	 psychiatric	 examination	 is	 an	 intriguing	
question	to	be	addressed	by	the	future	research.	Perhaps,	
in	 the	 case	 of	 this	 hospital,	 the	 educational	 activity	 of	
the	 well‑established	 CLP	 service[19]	 according	 to	 the	
European	 guidelines	 for	 training	 in	 CLP,[20]	 may	 have	
facilitated	 physicians’	 awareness	 of	 patients’	 psychiatric	
manifestations	and	 their	 familiarity	with	drug	 treatment.	
This	may	 not	 be	 the	 case	 of	 other	 rehabilitation	 centers	
in	the	same	country	and	elsewhere.

Regarding	 psychiatric	 diagnoses,	 there	 were	 differences	
from	 other,	 more	 rigorous	 prospective	 studies.	 For	
instance,	 Meroni	 et	 al.[6]	 reported	 a	 rate	 of	 40%	 of	
psychiatric	 disorders	 in	 their	 sample	 of	 patients,	 which	
is	 comparable	 to	 38.1%	 rate	 (45	 out	 of	 118	 patients)	
of	 the	 present	 study,	 as	 diagnosed	 by	 the	 CLP	 service.	
However,	 when	 cases	 of	 drug	 prescription	 by	 the	
center’s	 physicians	 encountered	 (n	 =	 17	 patients	
received	 antidepressant	 or	 antipsychotic	 drug	 regimen	
who	 presumably	 had	 a	 psychiatric	 disorder),	 a	 total	 of	
62	 patients	 (52.5%)	 appears	 to	 suffer	 from	 psychiatric	
syndrome.	This	rate	is	higher	than	that	reported	in	Meroni	
et	 al.	 study[6]	 and	 may	 be	 explained	 when	 differences	
in	 time	 of	 assessment	 and	 exclusion	 criteria	 are	 taken	
into	 account.	 In	 their	 study,	 patients	 were	 evaluated	 on	
admission,	whereas	 in	 the	 present	 study,	 the	 assessment	
of	 the	 patients	 could	 be	 held	 at	 any	 time	 during	 their	
stay,	according	 to	 symptom	development.	Thus,	patients	
who	might	 develop	 a	 psychiatric	 syndrome	 during	 their	
stay	 in	 the	 center	would	 be	 traced	 in	 the	 sample	 of	 the	
present	 study.	 Moreover,	 Meroni	 et	 al.	 study[6	 reported	
that	 patients	 with	 cognitive	 impairment	 were	 excluded	
but	not	 in	 the	present	 study,	 thus	 increasing	 the	 rates	of	
psychopathology	 of	 the	 sample.	 In	 fact,	 in	 the	 present	
study,	 there	were	only	 a	 few	exclusion	 criteria,	 so	 as	 to	
include	 nearly	 all	 patients	 encountered	 in	 usual	 clinical	
practice.

Recently,	 Hammond	 et	 al.[15]	 performed	 a	 detailed	
multicenter	 study	 on	 the	 use	 of	 any	 psychotropic	
medication	 (comprising	 narcotic	 analgesics,	
anticonvulsants,	 and	 anti‑Parkinson	 drugs,	 as	 well	 as	
psychiatric	 drugs)	 during	 inpatient	 rehabilitation	 for	
TBI.	The	 broad	 definition	 of	 “psychotropic”	medication	
and	 the	 difference	 in	 the	 sample	 of	 patients	 (only	 TBI	
patients	 in	 their	 sample)	 would	 make	 any	 comparison	
with	the	findings	of	the	present	study	inapplicable.

This	 study	 has	 some	 limitations.	 It	 was	 designed	 as	 a	
retrospective	 medical	 records’	 review	 and	 thus	 some	

information	may	have	been	missed.	An	important	question	
that	 is	 whether	 physicians’	 assessments	 of	 patients’	
psychopathology	 were	 accurate	 cannot	 be	 addressed	
but	 only	 in	 a	 study	 with	 prospective,	 blind	 design	 in	
which	all	patients	would	be	assessed	independently	with	
the	 use	 of	 a	 structured	 clinical	 interview.	 Moreover,	 it	
is	 not	 known	 whether	 a	 proportion	 of	 nonreferred	 and	
nontreated	with	 psychiatric	 drugs	 patients	were	 actually	
clinical	 cases	 that	went	unrecognized	by	physicians.	On	
the	 other	 hand,	 the	 retrospective	 design	 of	 the	 study	
ensured	 that	 the	 study	 procedures	 were	 not	 interfered	
with	 the	 ward’s	 routine.	 The	 sample	 was	 sufficient	 and	
the	 collected	 information	corresponds	 to	 routine	 clinical	
practice	 that	 is	 based	 on	 usual	 clinical	 assessments	
without	 regular	 use	 of	 structured	 instruments.	Although	
some	 information	 on	 patients’	 psychopathology	 may	
have	 been	 missed,	 this	 study	 reported	 on	 the	 everyday	
approach	 of	 patients’	 psychiatric	 manifestations	 in	 a	
tertiary	rehabilitation	center.

Conclusions
In	 the	 mentioned	 rehabilitation	 center,	 psychiatric	
drug	 administration	 is	 a	 common	 practice,	 and	 drugs	
may	 be	 prescribed	 by	 the	 center’s	 physicians	 and	 by	
psychiatrists.	 Such	 a	 drug	 prescription	 was	 found	 to	
be	 correlated	 to	 referral	 to	 the	 CLP.	 Patients	 suffering	
a	 TBI	 were	 more	 likely	 to	 be	 referred	 for	 psychiatric	
consultation.	 These	 results	 may	 be	 informative	 for	
clinical	 practice	 and	may	 raise	 awareness	 of	 psychiatric	
drug	prescription	in	rehabilitation	centers.
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