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Factors Related to 30-day Readmission
following Hospitalization for Any Medical
Reason among Patients with Mental
Disorders

Facteurs liés à la réhospitalisation à 30 jours suivant
une hospitalisation pour une raison médicale chez des patients
souffrant de troubles mentaux

Lia Gentil, MD, PhD1,2, Guy Grenier, PhD1, and Marie-Josée Fleury, PhD1,2

Abstract
Objective: This study evaluated the contributions of clinical, sociodemographic, and service use variables to the risk of early
readmission, defined as readmission within 30 days of discharge following hospitalization for any medical reason (mental or
physical illnesses), among patients with mental disorders in Quebec (Canada).

Methods: In this longitudinal study, 2,954 hospitalized patients who had visited 1 of 6 Quebec emergency departments (ED)
in 2014 to 2015 (index year) were identified through clinical administrative databanks. The first hospitalization was considered
that may have occurred at any Quebec hospital. Data collected between 2012 and 2013 and 2013 and 2014 on clinical,
sociodemographic, and service use variables were assessed as related to readmission/no readmission within 30 days of
discharge using hierarchical binary logistic regression.

Results: Patients with co-occurring substance-related disorders/chronic physical illnesses, serious mental disorders, or
adjustment disorders (clinical variables); 4þ outpatient psychiatric consultations with the same psychiatrist; and patients
hospitalized for any medical reason within 12 months prior to index hospitalization (service use variables) were more likely to
be readmitted within 30 days of discharge. Patients who made 1 to 3 ED visits within 1 year prior to the index hospitalization,
had their index hospitalization stay of 16 to 29 days, or consulted a physician for any medical reason within 30 days after
discharge or prior to the readmission (service use variables) were less likely to be rehospitalized.

Conclusions: Early hospital readmission was more strongly associated with clinical variables, followed by service use vari-
ables, both playing a key role in preventing early readmission. Results suggest the importance of developing specific inter-
ventions for patients at high risk of readmission such as better discharge planning, integrated and collaborative care, and case
management. Overall, better access to services and continuity of care before and after hospital discharge should be provided
to prevent early hospital readmission.

Abrégé
Objectif : La présente étude a évalué les contributions des variables cliniques, sociodémographiques et d’utilisation des
services au risque de réhospitalisation précoce, définie comme étant une réhospitalisation dans les 30 jours suivant le congé
après une hospitalisation pour une raison médicale (maladies mentales ou physiques), chez des patients souffrant de troubles
mentaux au Québec (Canada).
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Méthodes : Dans cette étude longitudinale, 2 954 patients hospitalisés qui avaient fait une visite à l’un de six services d’urgence
(SU) du Québec en 2014-2015 (année par index) ont été identifiés à l’aide des bases de données clinico-administratives.
La première hospitalisation était estimée avoir eu lieu dans n’importe quel hôpital du Québec. Les données recueillies entre
2012-2013 et 2013-2014 sur les variables cliniques, sociodémographiques et d’utilisation des services ont été évaluées en lien
avec une réhospitalisation/aucune réhospitalisation dans les 30 jours suivant le congé, à l’aide de la régression logistique binaire
hiérarchique.

Résultats : Les patients souffrant de troubles concomitants de dépendance aux substances ou de maladies physiques
chroniques, de troubles mentaux sérieux ou de troubles d’adaptation (variables cliniques); ayant 4 consultations psychiatriques
ambulatoires ou plus avec le même psychiatre; et les patients hospitalisés pour une raison médicale dans les 12 mois précédant
l’hospitalisation d’indice (variables d’utilisation des services) étaient plus susceptibles d’être réhospitalisés dans les 30 jours
suivant le congé. Les patients qui ont fait 1-3 visites au SU dans l’année précédant l’hospitalisation d’indice avaient une durée
d’hospitalisation d’indice de 16 à 29 jours, ou qui consultaient un médecin pour une raison médicale dans les 30 jours suivant le
congé ou avant une réhospitalisation (variables d’utilisation des services) étaient moins susceptibles d’être réhospitalisés.

Conclusions : La réhospitalisation précoce était plus fortement associée aux variables cliniques, suivies des variables
d’utilisation des services, les deux jouant un rôle essentiel pour prévenir la réhospitalisation précoce. Les résultats suggèrent
l’importance d’élaborer des interventions spécifiques pour les patients à risque élevé d’une réhospitalisation comme une
meilleure planification du congé, des soins intégrés en collaboration, et la gestion de cas. En général, un meilleur accès aux
services et la continuité des soins avant et après le congé de l’hôpital devraient être fournis pour prévenir la réhospitalisation
précoce.

Keywords
early readmission, hospitalization, associated variables, emergency department, ambulatory mental health care, serious mental
health disorders, common mental disorders, Quebec

Introduction

Early hospital readmission, defined as readmission within

30 days of previous discharge, is considered the most

accurate measure of the quality of care provided during the

previous hospitalization, according to the Organization for

Economic Cooperation and Development mental health

(MH) Panel1-3 and also the best indicator of effectiveness

for postdischarge services offered in the community.4 Read-

mission within 30 days of hospital discharge represents a

negative clinical outcome4,5 revealing discontinuity in care.

Early readmission is associated with high health care costs6,7

and increased wait times for access to inpatient units.8

Patients with mental disorders (MD) have the highest

readmission rates of all hospitalized patients.9,10 The risk for

readmission is particularly high in the immediate post-

discharge period.11-14 Previous studies found that 5% to

15% of patients hospitalized for MD had an early readmis-

sion.6,15-17 Other studies have identified associations

between MD and risk of early readmission due to physical

illnesses18-22 such as heart failure,19,20,22 chronic obstructive

pulmonary disease,19,21 pneumonia,22 or diabetes.19

Studies suggest that previous hospitalization was the only

variable consistently associated with early readmission

among patients with MD.11,23-27 Mixed results emerged

between length of hospitalization and early readmission,

most studies finding associations between longer stay and

reduced readmission,6,24,28,29 while others30,31 found the

opposite, likely due to different benchmarks for length of

stay. Other service use variables associated with early read-

mission were lack of discharge planning,11 health

insurance,26 and follow-up soon after discharge.8,32 Con-

cerning clinical variables, higher risk of early readmission

was identified in association with schizophrenia,5,33 bipolar

disorders,5,33,34 alcohol use disorder,6 drug use disorders,34

co-occurring physical and/substance-related disorders

(SRD),35 co-occurring MD/SRD,30,35 symptom acuity,11,36

and lower functionality,26 while other studies found no asso-

ciations between early readmission and clinical vari-

ables.32,37 Sociodemographic variables associated with

early readmission in the literature included homelessness

or unstable housing,16,26 unemployment and poverty25 lack

of social support,7,16 living alone, civil status, and legal

problems.7 Regarding age, studies on patients with MD

found positive associations between age and early admission

in the 25 to 34, 35 to 44,7 and younger age groups.11 Overall

readmission rates were similar between men and women.6,29

To our knowledge, no prior studies have assessed factors

associated with early hospital readmission for any medical

reason, whether mental or physical conditions, among

patients with MD. Moreover, most previous research on

early admission among patients with MD assessed very few

variables. Service use variables in particular have been

understudied, such as type of region where the patient was

hospitalized and continuity of care, including number of

visits with the same general practitioner (GP) or the same

psychiatrist, and number of psychosocial interventions pro-

vided in public primary care. Moreover, the relative weight

of clinical, sociodemographic, and service use variables in

early readmission have yet to be identified, which may help

decision makers and clinicians charged with planning
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postdischarge services identify and implement more targeted

interventions that may help reduce early readmission.

This study evaluated the respective contributions of

sociodemographic, clinical, and service use variables to

early hospital readmission for any medical reason among

patients with MD in Quebec. Having included several ser-

vice use variables not previously tested, we hypothesized

that early readmission for any medical reason among these

patients would be more strongly associated with variables

involving service use, access or continuity of health care,

than with clinical or sociodemographic variables.

Methods

Study Population and Design

In this longitudinal study, 2,954 patients diagnosed with

MD and hospitalized for any medical reason (whether men-

tal of physical conditions) in 2014 to 2015 (index year)

were identified through clinical administrative databanks.

Participants were 12 years or older and eligible for Quebec

health insurance (Régie d’Assurance Maladie du Québec

[RAMQ]) during the study period: 2012 to 2015. They had

visited 1 of 6 selected emergency departments (ED) located

in university and peripheral health regions at least once

during the index year: April 1, 2014, to March 31, 2015.

The first patient hospitalization in 2014 to 2015 was con-

sidered and may have taken place in any Quebec hospital.

The Access to Information Commission of Quebec and the

ethics committee of a MH university institute approved the

study protocol.

Data Sources

Medical administrative data were collected from the RAMQ

databanks, which include billing systems for most physician

services, only 6% of which occur outside the public health

insurance system.38 Demographic and socioeconomic infor-

mation, including material and social deprivation indices,

were also available,39 as were data from the hospitaliza-

tion/discharge databank (Maintenance et exploitation de

données pour l’étude de la clientèle hospitalière [MED-

ECHO]). The Quebec emergency databank (Banque de

données commune des urgences [BDCU]) provided addi-

tional information on, for example, patients with family phy-

sicians, illness acuity, and reasons for ED use. The local

community health service center databank (Système d’infor-

mation clinique et administrative des centres locaux de ser-

vices communautaires), also used for this study, contained

data on biopsychosocial and MH services offered in public

primary care, including medical interventions provided by

salaried GP.

Hospital readmission for any 
medical reason (both mental 
health conditions and physical 
illnesses) following a first
hospitalization in 2014-15 via the 
ED

Readmission within 30 days c

No readmission within 30 days c

Service use variables
-Having a family physician (ED visit leading to index hospitalization) b

Health service use (measured 12 months before index hospitalization):
-Number of consultations with the patient general practitioner (GP) in private clinics or local community health service centers
for any medical reason (GP most frequently consulted) (0, 1-3, 4+ consultations) a, e

-Number of different GP consulted in primary care (0, 1-3, 4+ different GP consulted) a

-Number of outpatient consultations with the same psychiatrist (psychiatrist most frequently consulted) (0, 1-3, 4+ consultations) a

-Number of different physicians consulted in specialized care (0, 1-3, 4+ different physicians consulted) a

-Main medical provider (none, GP only, psychiatrist only, both GP and psychiatrist) a, f

-Number of interventions at local community health service centers, including GP consultations (0, 1-3, 4+ interventions)d

-Prior emergency department (ED) visits for any medical reason (0, 1-3, 4+ visits) b

-Prior hospitalizations for any medical reason (yes, no) c

-Number of inpatient days at index hospitalization for any medical reason (1-3, 4-7, 8-15, 16-29, 30+ days) c, g

-Physician consultations for any medical reason after hospital discharge from index hospitalization
(measured within 30 days after hospital discharge following index hospitalization or before the rehospitalization date) a

Sociodemographic variables 
-Age (12-17 years; 18-24 years; 25-44 years; 45-64 years; 65+ years) a

-Sex (male, female) a

-Material deprivation index (fifth quintile=highest level of deprivation) a

-Social deprivation index (fifth quintile=highest level of deprivation) a

-Quebec health region where index hospitalization is located (university, peripheral and other – anywhere in Quebec) c

Clinical variables
-Mental disorders (MD) (2012-13/2013-14): anxiety disorders, depressive disorders, adjustment disorders, bipolar disorders, 
schizophrenia spectrum and other psychotic disorders, personality disorders a, c

-Substance related disorders (SRD) (2012-13/2013-14): alcohol related disorders, drug related disorders a, c

-Chronic physical illnesses (CPI) (2012-13/2013-14): yes or no CPI; severity of CPI (Elixhauser Comorbidity Index) a, c

-Co-occurring disorders: SRD/CPI with MD a, c

-Illness acuity: 1-2, 3, 4-5 (measured at the ED visit leading to the index hospitalization) b

-Reasons for emergency department (ED) visit (related to index hospitalization): violent behavior or social issues, suicidal ideation, 
suicide attempt (or suicidal behaviors) b

a Régie de l'assurance maladie du Québec (RAMQ); b Banque de données communes des urgences (BDCU); c Maintenance et Exploitation des Données pour l'Étude de la Clientèle Hospitalière (MED-ÉCHO); d Système d'information 
permettant la gestion de l'information clinique et administrative dans le domaine de la santé et des services sociaux (I-CLSC); e Also when more than one GP from a same family medicine group was consulted, they were accounted for in 
the total frequency of visits for this measure of continuity of care taking into consideration group practice. f In the main provider, for “both GP and psychiatrist” patients had to have at least one psychiatrist consultation and two 
consultations with his or her GP in the previous 12 months of the index hospitalization. g These categories were created to reflect from very short hospitalizations related to brief hospital intervention (1-3 days) to very long hospitalizations 
(30+ days) – more than 30 days being a benchmark for overly long hospitalization and usually not appropriate in terms of patient outcomes.

Figure 1. Conceptual framework: variables tested for association with rehospitalization/no rehospitalization within 30 days of discharge
following a first hospitalization in 2014 to 2015 for any medical reason among patients with mental disorders.
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Variables

The dichotomous dependent variable was hospital readmis-

sion (yes/no) within 30 days of discharge following the index

(first) hospitalization for any medical reason in 2014 to

2015. Independent variables, including clinical, sociodemo-

graphic, and service use variables, are shown in Figure 1 and

linked to their specific databanks. Clinical variables included

MD including SRD, chronic physical illnesses, co-occurring

disorders, reasons for the ED visit leading to index hospita-

lization: suicidal ideation or attempt (suicide behaviors),

violent behavior or social issues, and illness acuity. MD as

designated in the RAMQ databank were based on the Inter-

national Classification of Diseases Ninth Revision (ICD-9),

and those in the MED-ECHO and BDCU databanks, from

the Tenth Revision (ICD-10-CA). MD included anxiety dis-

orders, depressive disorders, adjustment disorders (common

MD); bipolar disorders, schizophrenia spectrum, and other

psychotic disorders (serious MD); and personality disorders.

SRD comprised alcohol-related disorders (alcohol use dis-

orders, alcohol induced disorders, alcohol intoxication) and

drug-related disorders (drug use disorders, drug induced dis-

orders, drug intoxication). Diagnostic codes for MD and

SRD are shown in Table 1. Based on the Elixhauser comor-

bidity index,40 having chronic physical illnesses or not and

level of severity (0 to 3þ) were recorded. Different combi-

nations of co-occurring disorders involving SRD and chronic

physical illnesses were included. SRD and MD had to be

recorded at least once prior to the index year (in 2012 to

2013 or 2013 to 2014); and chronic physical illnesses either

twice yearly in the RAMQ databank or once in the MED-

ECHO as established in previous research.41 Suicidal, social,

or violent behavioral issues and reasons for ED visit leading

to index hospitalization were extracted from the 2014 to

2015 BDCU. The Canadian Triage Acuity Scale42 was used

to measure illness acuity at the ED visit prior to index hos-

pitalization, ranging from levels 1 to 2 (immediate and very

urgent), 3 (urgent), to 4 to 5 (less urgent and non-urgent

care). Levels 4 and 5 indicate the appropriateness of out-

patient treatment over ED.42

Sociodemographic variables included sex (male,

female), age (categorized as 12 to 17, 18 to 24, 25 to

44, 45 to 64, and 65þ years), health regions, and mate-

rial and social deprivation derived from the Canadian

census (2011).39 Quebec health regions were measured

for the index hospitalization and classified as university,

peripheral, and other regions (intermediary and remote

regions). The material deprivation index considers indi-

vidual to population employment ratios, proportion of

individuals without a high school diploma, and

average income.39 The social deprivation index includes

data on individuals living alone, single-parent families,

and civil status.39 Both indices are classified in quintiles,

with the fifth quintile representing highest level of

deprivation.

Service use variables included having a family physician

and health service use in the 12 months preceding the index

hospitalization, that is, number of consultations with the

patient GP (i.e., the GP mostly frequently consulted) for any

medical reason in primary care (0, 1 to 3, 4þ);43 number of

consultations with the patient outpatient psychiatrist (the one

mostly seen; 0, 1 to 3, 4þ); number of different GP consulted

in primary care (0, 1 to 3, 4þ); number of different

Table 1. Codes for Mental Disorders (MD) and Substance-related Disorders (SRD) according to the International Classification
of Diseases, 9th and 10th Revisions.

Diagnoses
International Classification
of Diseases, Ninth Revision (ICD-9)

International Classification of Diseases,
Tenth Revision (ICD-10)

Alcohol use disorders 303.0, 303.9, 305.0 F10.1-F10.2
Drug use disorders 304, 305.2-305.7, 305.9 F11.1, F11.2, F12.1, F12.2, F13.1, F13.2, F14.1, F14.2, F15.1,

F15.2, F16.1, F16.2, F18.1, F18.2, F19.1, F19.2, F55
Alcohol-induced disorders 291.0-291.5, 291.8, 291.9 F10.3-F10-9
Drug-induced disorders 292.0-292.2, 292.8, 292.9 F11.3-F11.9, F12.3-F12.9, F13.3-F13.9, F14.3-F14.9, F15.3-F15.9,

F16.3-F16.9, F18.3-F18.9, F19.3-F19.9
Alcohol intoxication 980.0, 980.1, 980.8, 980.9 F10.0, T51.0, T51.1, T51.8, T51.9
Drug intoxication 965.0, 965.8, 967.0, 967.6, 967.8,

967.9, 969.4-969.9, 970.8, 982.0,
982.8

F11.0, F12.0 F13.0, F14.0, F15.0, F16.0, F18.0, F19.0, T40, T42.3,
T42.4, T42.6, T42.7, T43.5, T43.7-T43.9, T50.9, T52.8, T52.9

Depressive disorders 300.4, 311 F32-F34
Anxiety disorders 300, except 300.4 F40-F48, F68
Adjustment disorders 308, 309, 313 F93.0, F94.0
Schizophrenia spectrum and other

psychotic disorders
295, 297, 298 F20, F21, F22, F23, F24, F25, F28, F29, F32.3, F33.3, F44.89

Bipolar disorders 296 F30, F31, F38, F39
Personality disorders 301 F60, F070, F340, F341, F488, F61, F62, F681, F688, F69
Other MD (e.g., other organic

psychotic conditions, eating
disorders)

293, 294,302 (except 302.6) 307,
310, 312, 315

F04-F09, F17, F38, F39, F50-F59, F61-F69 (except F64.2),
F80-89, F90-99
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Table 2. Characteristics of Patients with Mental Disorders (MD) Hospitalized in 2014 to 2015 for any Medical Reason (Index Hospitaliza-
tion) and Who Were Readmitted/Not Readmitted within 30 Days of Discharge.

Characteristics
Overall

Total (Hospitalized
Patients)

Readmitted
within 30 Days

Not Readmitted
within 30 Days

P
Standardized
Difference

N (%) N (%) N (%)
2,954 (100) 243 (100) 2,711 (100)

Clinical variables (2012 to 2014)
Mental disorders (MD)a

Common MD 1,629 (55.1) 141 (58.0) 1,488 (54.9) 0.191 0.063
Depressive disorders 909 (30.8) 79 (32.5) 830 (30.6) 0.293 0.041
Anxiety disorders 1,145 (38.8) 105 (43.2) 1,040 (38.4) 0.079 0.098
Adjustment disorders 659 (22.3) 77 (31.7) 582 (21.5) 0.000 0.232

Serious MD 1,719 (58.2) 157 (64.6) 1,562 (57.6) 0.020 0.144
Schizophrenia spectrum and other psychotic

disorders
1,248 (42.2) 112 (46.1) 1,136 (41.9) 0.116 0.085

Bipolar disorders 884 (29.9) 90 (37.0) 794 (29.3) 0.008 0.164
Personality disorders 524 (17.7) 48 (19.8) 476 (17.6) 0.219 0.056

Substance-related disorders (SRD; drug and alcohol) 750 (25.4) 85 (35.0) 665 (24.5) 0.001 0.231
Alcohol-related disorders 467 (15.8) 45 (18.5) 422 (15.6) 0.133 0.077
Drug-related disorders 418 (14.2) 41 (16.9) 377 (13.9) 0.121 0.083

Reasons for emergency department (ED) visit related
to index hospitalization

Violent behavior or social issues 253 (8,6) 19 (7,8) 234 (8,6) 0.386 0.029
Suicidal ideation 894 (33.0) 87 (35.8) 981 (33.2) 0.204 0.055
Suicide attempt 319 (10.8) 29 (11.9) 290 (10.7) 0.307 0.038

Chronic physical illnesses 1,340 (45.4) 121 (49.8) 1,219 (45.0) 0.084 0.096
Elixhauser comorbidity indexb 0.097 0.160

0 1,912 (64.7) 141 (58.0) 1,771 (65.3)
1 318 (10.8) 33 (13.6) 285 (10.5)
2 238 (8.1) 26 (10.7) 212 (7.8)
3þ 486 (16.5) 43 (17.7) 443 (16.3)

Co-occurring SRD/chronic physical illnesses 513 (17.4) 79 (32.5) 434 (16.0) 0.000 0.392
Illness acuity (triage priority levels) (measured during

ED visit leading to index hospitalization)
0.688 0.060

Level 1 and 2 (immediate and very urgent care) 622 (21.1) 48 (19.8) 574 (21.2)
Level 3 (urgent care) 1,189 (40.3) 104 (42.8) 1,085 (40.0)
Levels 4 and 5 (less urgent and nonurgent care) 1,143 (38.7) 91 (37.4) 1,052 (38.8)

Sociodemographic variables (2014 to 2015)
Age 0.709 0.090

12 to 17 years 119 (4.0) 11 (4.5) 108 (4.0)
18 to 24 years 339 (11.5) 30 (12.3) 309 (11.4)
25 to 44 years 1,064 (36.1) 82 (33.7) 982 (36.3)
45 to 64 years 981 (33.3) 77 (31.7) 904 (33.4)
65þ years 444 (15.1) 43 (17.7) 401 (14.8)

Sex 0.238 0.052
Male 1,408 (47.7) 110 (45.3) 1,298 (47.8)
Female 1,546 (52.3) 133 (54.7) 1,413 (52.1)

Material deprivation index 0.080 0.210
1: Least deprived 580 (19.6) 38 (15.6) 542 (20.0)
2 411 (13.9) 24 (9.9) 387 (14.3)
3 516 (17.5) 41 (16.9) 475 (17.5)
4 514 (17.4) 47 (19.3) 467 (17.2)
5: Most deprived 590 (20.0) 57 (23.5) 533 (19.7)
Not assignedc 343 (11.6) 36 (14.8) 307 (11.3)

Social deprivation index 0.474 0.140
1: Least deprived 301 (10.2) 18 (7.4) 283 (10.4)
2 277 (9.4) 22 (9.1) 255 (9.4)
3d 361 (12.2) 29 (11.9) 332 (12.2)
4 655 (22.2) 52 (21.4) 603 (22.2)

(continued)
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Table 2. (continued)

Characteristics
Overall

Total (Hospitalized
Patients)

Readmitted
within 30 Days

Not Readmitted
within 30 Days

P
Standardized
Difference

N (%) N (%) N (%)
2,954 (100) 243 (100) 2,711 (100)

5: Most deprived 1,017 (34.4) 86 (35.4) 931 (34.3)
Not assignedc 343 (11.6) 36 (14.8) 307 (11.3)

Quebechealth regions (where inpatient units are located) 0.01 0.172
University regionsd 2,367 (80.1) 187 (77.0) 2,180 (80.4)
Peripheral regions 474 (16.0) 38 (15.6) 436 (16.1)
Other (intermediary and remote health regions) 113 (3.8) 18 (7.4) 95 (3.5)

Service use variables
Having a family physician (ED visit leading to index

hospitalization)
1,430 (48.4) 115 (47.3) 1,315 (48.5) 0.388 0.024

Health service use (measured 12 months before index
hospitalization)

Number of consultations with the patient general
practitioner (GP) in private clinics or local
community health service centers for any medical
reason (GP most frequently consulted)

0.306 0.100

0 consultations 732 (24.8) 70 (28.8) 662 (24.4)
1 to 3 consultations 1,049 (35.5) 80 (32.90) 969 (35.7)
4þ consultations 1,173 (39.7) 93 (38.3) 1,080 (39.8)

Number of different GP consulted in primary care 0.315 0.100
0 GP 732 (24.8) 70 (28.8) 662 (24.4)
1 to 3 GP 1,431 (48.4) 112 (3.8) 1,319 (48.7)
4þ GP 791 (26.8) 61 (25.1) 730 (26.9)

Number of outpatient consultations with the patient
psychiatrist (psychiatrist most frequently consulted)

0.021 0.190

0 consultation 576 (19.5) 35 (14.9) 541 (20.0)
1 to 3 consultations 1,385 (46.9) 109 (44.9) 1,276 (47.1)
4þ consultationsd 993 (33.6) 99 (40.7) 894 (33.0)

Number of different physicians consulted in
specialized care

0.500 0.080

0 physicians 504 (17.1) 35 (14.4) 469 (17.3)
1 to 3 physicians 2,226 (75.4) 188 (77.4) 2,038 (75.2)
4þ physiciansd 224 (7.6) 20 (8.2) 204 (7.5)

Main medical provider 0.062 0.150
GP only 488 (16.5) 31 (12.8) 457 (16.9)
Psychiatrist only 644 (21.8) 66 (27.2) 578 (21.3)
Both GP and psychiatrist 1,734 (58.7) 142 (58.4) 1,592 (58.7)
None 88 (3.0) 4 (1.6) 84 (3.1)

Number of interventions at local community health
service centers including GP consultations

0.478 0.080

0 interventions 1,414 (47.9) 118 (48.6) 1,296 (47.8)
1 to 3 interventions 582 (19.7) 41 (16.9) 541 (20.0)
4þ interventions 958 (32.4) 84 (34.6) 874 (32.2)

Prior ED visits for any medical reasons 0.012 0.230
0 visits 913 (30.9) 65 (26.7) 846 (31.3)
1 to 3 visits 951 (32.2) 67 (27.6) 884 (32.6)
4þ visitsd 1,090 (36.9) 111 (45.7) 979 (36.1)

Prior hospitalizations for any medical reason 1,339 (45.3) 150 (61.7) 1,189 (43.9) 0.000 0.362
Number of inpatient days for index hospitalization for

any medical reason
0.000 0.520

1 to 3 daysd 1,027 (34.8) 107 (44.0) 920 (33.9)
4 to 7 days 354 (12.0) 32 (13.2) 322 (11.9)
8 to 15 days 442 (15.0) 44 (18.1) 398 (14.7)
16 to 29 daysd 588 (19.9) 11 (4.5) 577 (21.3)
30þ days 543 (18.4) 49 (20.2) 494 (18.2)

(continued)
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physicians consulted in specialized care (0, 1 to 3, 4þ); main

medical provider (none, GP only, psychiatrist only, both GP

and psychiatrist);44 number of interventions at local commu-

nity health service centers including GP consultations (0, 1 to

3, 4þ); prior consultations at ED (0, 1 to 3, 4þ); prior hospi-

talizations for any medical reason (yes/no); and number of

inpatient days at the index hospitalization for any medical

reason (1 to 3, 4 to 7, 8 to 15, 16 to 29, 30þ). Finally,

physician consultations for any medical reason after discharge

from the index hospitalization were measured within 30 days

of discharge or before readmission if prior to 30 days.

Statistical Analyses

Only 0.5% of the data were missing, so the complete cases

were used for the multivariable regression. Descriptive

analyses were performed including 2-way frequency tables

for independent variables, in association with the depen-

dent variable (yes/no for readmission within 30 days of

discharge). As the effect of clustering at the hospital-

center level (62 hospital units) was small (intraclass corre-

lation coefficient: 0.096), a multilevel model was not

needed. Collinearity statistics were tested using variance

inflation factors (VIF) and tolerance tests, with 5 as the

maximum level of VIF. Independent variables without col-

linearity were entered in the model at alpha value P < 0.10.

Hierarchical logistic regression was conducted, with clin-

ical variables introduced first into the model, as the vari-

ables most highly correlated with ED visits and

hospitalizations according to the literature, followed by

sociodemographic variables, then service use variables.45-

47 A stepwise forward method was also used for the estima-

tion of parameters in the hierarchical logistic regression

model. Odds ratios were calculated with 95% confidence

intervals. The reference category was patients not hospita-

lized within 30 days of hospital discharge. All analyses

were performed using SPSS 24.0.

Results

After removal of the 100 patients (3.3%) not hospitalized via

ED, the remaining cohort included 2,954 patients with MD

hospitalized for any medical reason via the ED, 51% for MH

conditions and 49% for physical illnesses. Of these, 243

(8%) were readmitted within 30 days of discharge. Table 2

presents sample characteristics. Concerning clinical vari-

ables for the 2 years prior to the ED visit leading to index

hospitalization, 55% of patients had common MD (depres-

sive disorders, anxiety disorders, adjustment disorders), 58%
serious MD (schizophrenia spectrum and other psychotic

disorders, bipolar disorders), and 25% SRD. Forty-five per-

cent were diagnosed with chronic physical illnesses, yet

severity levels were low in 65% of cases (index 0), according

to the Elixhauser comorbidity index. Co-occurring SRD/

chronic physical illnesses were identified for 17% of

patients. Thirty-three percent presented with suicide ideation

and 11% with suicide attempt. Six percent visited ED for

violent behavior and 2% for social issues. Before hospitali-

zation, most patients (40%) presenting at ED were registered

at illness acuity level 3 (urgent).

Regarding sociodemographic variables, most patients

(36%) were between 25 and 44 years of age, and 52% were

female. Material deprivation levels varied little. However,

68% of patients lived in the most socially deprived area (4 to

5) or areas not assigned. Eighty percent were hospitalized in

university health regions.

Regarding service use variables, 48% of patients reported

having a family physician. In the 12 months prior to index

hospitalization, 36% of patients had 1 to 3 consultations with

the same GP in primary care, 40% had 4þ, and 25% had

none. Regarding primary care medical consultations in gen-

eral, 48% had seen 1 to 3 different GP, and 27% 4þ. Of the

81% who consulted their outpatient psychiatrist, 47% had 1

to 3 consultations, and 34% had 4þ. In terms of specialized

care provision, 75% were seen by 1 to 3 different medical

Table 2. (continued)

Characteristics
Overall

Total (Hospitalized
Patients)

Readmitted
within 30 Days

Not Readmitted
within 30 Days

P
Standardized
Difference

N (%) N (%) N (%)
2,954 (100) 243 (100) 2,711 (100)

Physician consultations for any medical reason after
discharge from index hospitalization (measured within
30 days after discharge from index hospitalization or
before readmission date)

604 (20.4) 20 (8.2) 584 (21.5) 0.000 0.381

aParticipant can have more than one mental disorder. Therefore, the percent may exceed 100%.
bChronic physical illnesses included: chronic pulmonary disease, cardiac arrhythmias, tumor without metastasis, renal disease, fluid electrolyte disorders,
myocardial infarction, congestive heart failure, metastatic cancer, dementia, stroke, neurological disorders, liver disease, pulmonary circulation disorders,
coagulopathy, weight loss, paralysis, AIDS/HIV.

cThis is related to missing address or living in an area where index assignment is not feasible. An index cannot usually be assigned to residents of long-term
health care units or when patients are homeless.

dThis indicates significant differences at P < 0.10 Comparisons were provided (w2) for each row reporting percentages for categorical variables.
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specialists, and 8% by 4þ. Nearly 59% of patients had been

seen by both a GP and a psychiatrist 12 months prior to index

hospitalization, 16% by GP only and 22% by psychiatrist

only (3% by neither). Nearly half (48%) of patients did not

consult local community health service centers; 32% visited

ED 1 to 3 times, and 37% 4þ times, while 45% had prior

hospitalizations for any medical reason. At the index hospi-

talization, 35% of patients were hospitalized for 1 to 3 days,

12% for 4 to 7 days, 15% for 8 to 15 days, 20% for 16 to

29 days, and 18% for 30þ days. Within the 30-day period

before readmission, 20% of patients consulted a physician

for any medical reason. Independent variables significantly

associated with frequency of readmission within 30 days of

the index hospital discharge in the bivariate analyses are also

presented in Table 2.

Table 3 presents results for the hierarchical binary logistic

(multivariate) regression. Concerning clinical variables (first

model), patients with adjustment disorders, serious MD, or

co-occurring SRD/chronic physical illnesses were more

likely to be readmitted early. These variables remained sig-

nificant in the final model. Adding sociodemographic vari-

ables (Model 2) revealed that patients hospitalized within

30 days of discharge were more likely to be hospitalized in

health regions other than those with university-affiliated hos-

pitals. However, with further introduction of service use

variables (Model 3), the significant associations for health

regions disappeared. In terms of service use variables,

patients who consulted the same outpatient psychiatrist

4 timesþ and were hospitalized for any medical reason in

the 12 months prior to index hospitalization were more likely

to be readmitted within 30 days of discharge. Those who

made 1 to 3 ED visits in the 12 months before the index

hospitalization remained in hospital 16 to 29 days during the

index hospitalization, and those who consulted a physician

for any medical reason within a 30-day period after dis-

charge or prior to readmission were less likely to be read-

mitted within 30 days of discharge. Clinical variables

accounted for 52% of the total variance explained in the

model, while service use variables contributed for 42% and

sociodemographic variables 6%.

Discussion

The study results showed that 8% of patients were readmitted

within 30 days of hospital discharge, falling in the “5% to

15%” or low range as established in previous studies on early

readmission after discharge for patients with MD.6,15,16

Results did not confirm our hypothesis that early hospital

readmission would be most strongly associated with service

use variables. Clinical variables contributed most to the total

variance in the final model but closely followed by service use

variables. Sociodemographic variables were weakly associ-

ated with early readmission, as in most previous studies that

included variables such as age7,11 and sex.6,29

Results related to clinical variables indicated a key

association between early readmission and illness severity.

Co-occurring SRD/physical illnesses were the strongest vari-

ables associated with early readmission for patients with

MD. This was logical as studies often describe these patients

as frequent users of ED and inpatient hospital services.48,49

Early readmission may have resulted from the absence of

integrated MD/SRD services,50 difficulty accessing ambula-

tory care,51 or stigmatization from health care profession-

als.52 Some studies also found that patients with substance

misuse53 or drug use disorders34 often have difficulty acces-

sing addiction treatment. Yet, it is possible that some

patients were reluctant to use these services, as studies often

show.53 Overall, few services are available for patients with

SRD in either community or hospital settings.50,54 The

implementation of SRD liaison nurses in ED50 and inte-

grated treatment55 may help the screening of such patients

and their coordination with appropriate services. Moreover,

chronic physical illnesses (e.g., pulmonary disease, neurolo-

gical disorders, liver disease) complicate treatment, reduce

life expectancy and promote higher use of acute care,

increasing the risks of readmission for patients with MD

and/or SRD.19,34,56 Collaborative care between MH services

and primary care would be particularly appropriate for this

clientele experiencing multiple health problems.57 The asso-

ciation between early readmission and serious MD was pre-

viously reported.7,16,27 One explanation may be that patients

with serious MD may have problems with medication adher-

ence.7 They also may not receive adequate support from

services or from their families after discharge, increasing

risks of rehospitalization.7 Patients with serious MD need

expedited access to care and intensive follow-up, as offered

by assertive community treatment, intensive case manage-

ment teams or day hospitals58 to avoid readmission. The

association between adjustment disorders and early readmis-

sion has rarely been observed. Yet, adjustment disorders are

a frequent diagnosis among patients at first hospitalization,

mainly among adolescents or young adults; and for some, the

diagnosis may change at rehospitalization.59,60 As well,

adjustment disorders are strongly associated with repeated

suicidal behaviors, which may explain the high prevalence

of affected patients in acute care hospital services.61,62 For

this common MD, brief psychological interventions may be

the most appropriate treatment.63

Results on service use variables also demonstrated a sys-

temic deficit in access to and continuity of care among study

participants readmitted early. Among service use variables

positively associated with early readmission, previous hos-

pitalization was strongest, which coincides with results in

previous studies related to psychiatric hospitalization.11,25,64

However, our study also included previous hospitalization

for medical reasons other than MD. The association between

having 4þ outpatient consultations with patient psychiatrist

before the index hospitalization and readmission within

30 days of discharge contradicts previous research claiming

that greater access to outpatient services helped reduce the

risk of frequent ED use or readmissions.65 However, most

studies did not control for frequency of visits, suggesting that

50 The Canadian Journal of Psychiatry 66(1)
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the intensity of previous outpatient consultations or quality

of care (e.g., type of treatment) may have been inadequate to

meet patient needs, contributing to readmissions. This also

confirms the great severity of psychiatric symptoms experi-

enced by patients with 4þ outpatient consultations. Patients

making frequent psychiatric consultations tend to be those

with more complex or serious MD and co-occurring health

and social problems,66,67 whose needs are often character-

ized as unmet,68-70 and requiring very intensive, fully inte-

grated biopsychosocial care.70,71

Patients having 1 to 3 prior 12-month ED visits were

identified as less likely to be readmitted early. It may be

that these patients, known to ED and specialized services,

were provided with more intensive care that prevented

readmission as well as their risk of becoming high ED

users. Previous Quebec MH or SRD reforms reinforced

programs such as assertive community treatment, intensive

case management,72 home treatment teams,73 SRD liaison

model at ED,50,74 and community-based crisis interven-

tions,75 all of which are known to reduce ED visits and

hospitalizations. Our results also demonstrated that patients

hospitalized 16 to 29 days were less likely to be readmitted

early, as compared to those hospitalize 1 to 3 days. While

not a significant finding, this trend seems reversed for those

hospitalized 30þ days. In general, patients with MD dis-

charged after longer stays were found in previous studies to

have more stable conditions28 and were less likely to be

readmitted.6,28,29,76 However, hospitalizations exceeding

30 days is also considered an indicator of inadequate qual-

ity of care.77 Finally, results show that physician consulta-

tion for any medical reason within 30 days of discharge was

negatively associated with readmission. Studies recom-

mend that physician consultations should occur within the

first 10 to 21 days,78 or at least within the first 30 days of

discharge,13,79 in order to have a protective effect. Previous

studies also found that the risk of early readmission

increased when patients did not attend their first outpatient

consultation12 or when consultations were not scheduled

soon after discharge;9,79 the same was true for early return

to ED following discharge.80

Limitations

This study had certain limitations. First, administrative data-

banks were primarily developed for financial purposes and

not for research. They thus represent a proxy for patient

service use and clinical conditions. Second, some key data

such as race/ethnicity, medication compliance, health care

professional use other than physicians, community-based

services, or collaborative care that may have shown associa-

tions with early readmission were not available from Quebec

databanks. Finally, results may be not generalizable to all

hospitalized patients with MD, particularly in settings more

outside university health regions and with health care sys-

tems without universal coverage.

Conclusions

Drawing on variables not previously analyzed, this study

determined that readmission within 30 days of hospital dis-

charge among patients with MD was more strongly associ-

ated with clinical variables, mainly co-occurring SRD/

chronic physical illnesses and serious MD, which reflects

the limits of health care services to treat patients with the

most serious mental and physical health conditions. How-

ever, several service use variables were identified that may

play a key role in preventing early readmission and should be

prioritized in health policy and service planning. Thus, this

study demonstrated the importance of ensuring a sufficiently

long hospital stay (from 16 to 29 days) before discharge, and

the benefit of consultations soon after discharge for avoiding

early readmission. Results also show the usefulness of devel-

oping specific interventions for patients at high risk of read-

mission. SRD liaison nurse at the ED, integrated treatment,

and collaborative care might be more widely deployed to

facilitate treatment and follow-up for patients affected by

co-occurring SRD and chronic physical illnesses. Best prac-

tices such as assertive community treatment, intensive case

management, day hospital or home treatment, and

community-based crisis services may be further harnessed

for patient follow-up among those with serious MD. For

adjustment disorders, brief psychological interventions are

recommended. Overall, increased adequacy of access to

health services and continuity of care before and after hos-

pital discharge, including better discharge planning, would

likely prevent early hospital readmission and should be more

widely prioritized in future MH action plans.
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