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ABSTRACT

BACKGROUND: Multimorbidity and men-
tal disorders are independently associ-
ated with frequent visits to the emer-
gency department (= 3 visits/yr), but
their interaction has been little studied.
We aimed to measure the interaction
between mental disorders and physical
multimorbidity with respect to frequent
visits to the emergency department.

METHODS: We conducted a population-
based cohort study of adults in Quebec
from 2012 to 2016, using the Quebec Inte-
grated Chronic Disease Surveillance Sys-
tem. We assessed multimorbidity as the
number of physical illnesses and mental
disorders as serious (psychotic or bipolar

from 2012 to 2014. We counted emergency
department visits from 2014 to 2015. We
used logistic regression to estimate inter-
action on frequent visits to the emergency
department from 2 perspectives: of public
health (additive scale as differences in risk)
and of individual patients (multiplicative
scale as odds ratios).

RESULTS: Each additional physical ill-
ness was associated with a greater
increase in the absolute risk of frequent
visits to the emergency department for
people with mental disorders. Between 0
and = 4 physical conditions, the absolute
risk increased more for individuals with
serious mental disorders (16.2%) than
common (15.3%) or no disorders (11.4%).

On the relative scale, for people with no
mental disorders and = 4 physical condi-
tions, odds of frequent visits to the emer-
gency department were 6.2 (95% confi-
dence interval [Cl] 6.08-6.35) times the
odds for people with no physical condi-
tions. For individuals with common and
serious mental illnesses, corresponding
odds ratios were 4.75 (95% Cl 4.60-4.90)
and 3.7 (95% Cl 3.18-3.57), respectively.

INTERPRETATION: Mental disorders inter-
act with physical multimorbidity to increase
the odds of frequent visits to the emergency
department. More research is needed on
interventions that promote high-quality
care for mental illness, especially in the
context of physical multimorbidity.

disorders), common or absent, using data
ultimorbidity, the co-occurrence of multiple chronic
M illnesses, has increased in prevalence as populations
age and improved medical treatment extends the lives
of patients with chronic illness.*? Mental disorders affect as
many as 30% of people with multimorbidity.* Mental disorders
are also associated with more severe physical illness, including
increased symptom burden, shortened lifespan and com-
pounded disability.>* Both physical multimorbidity and mental
disorders are growing individual and public-health burdens,
associated with disability, mortality and use of primary care
services.13>6

Treatment for patients with multimorbidity is complex and
may be less effective if care for each condition is planned in isola-
tion.}? Gaps in care may lead to potentially preventable visits to
the emergency department to treat exacerbations or complica-
tions of chronic illness, including mental disorders.”-1¢ Although
the independent effects of physical illnesses and mental disor-
ders on frequent emergency department visits are known, their
combined effect (also called synergy or interaction) has not been
well studied. However, such synergy has been observed with
work-related disability, for which people with mental and phys-
ical disorders have a disproportionately greater risk.® The
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presence of synergy between physical illnesses and mental disor-
ders would suggest that better treatment for patients with men-
tal disorders may have a twofold impact on frequent emergency
department visits by reducing the direct impact of mental disor-
ders and the impact of synergy with physical conditions.

The primary objective of the study was to determine whether
and how much physical multimorbidity and mental disorders
interact with respect to frequent emergency department visits.
The size of this potential synergy depends on the perspective of
interpretation: a small increase in risk for a large number of
patients may have large public health effects, while a large
increase for a small number may have little impact on public
health.l” We thus examined interaction from both public health
(additive scale) and patient perspectives (multiplicative scale).!®
Our secondary objective was to estimate the number of emer-
gency department visits owing to the separate and joint effects of
physical multimorbidity and mental disorders.

Methods

Study population and data source

We conducted a population-based cohort study of adults in Que-
bec, Canada, using the Quebec Integrated Chronic Disease Sur-
veillance System (QICDSS).* The QICDSS links demographic
data, the death registry, physician claims and hospital discharge
records starting from Jan. 1, 1996. Quebec has universal-access
health care services with free-of-charge hospital stays and med-
ical care, allowing the QICDSS to cover 98% of the provincial
adult population.’ Demographic data include place of residence,
age, sex and neighbourhood-level Pampalon index scores for
social deprivation (proportion of single-parent families and indi-
viduals living alone) and material deprivation (employment, edu-
cational attainment and income).?° Physician claims include
diagnoses coded using the International Classification of Disease,
9th Revision, Quebec adaptation (ICD-9-QC). Hospital discharge
records include the admission diagnosis, primary diagnosis and
up to 25 secondary diagnoses coded using the ICD 10th Revision
Canadian Coding Standard (ICD-10-CA). Using previously vali-
dated case definitions, diseases can be identified using these
codes with good reliability and sensitivity.'*2-2" We excluded
deceased patients, as end-of-life health care use is unrepresenta-
tive of the general population.?® We also excluded people in long-
term care facilities, for whom physician claims are unavailable.

Variables

Physical multimorbidity

We measured physical multimorbidity from Apr. 1, 2012, to
Mar. 31, 2014, using unweighted and weighted counts of the
27 physical conditions of the Combined Comorbidity Index, pre-
viously validated with the QICDSS.? We excluded gestational
hypertension and gestational diabetes (Appendix 1, available at
www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.181712/-/DC1). We
used validated case definitions of 1 inpatient or 2 outpatient
diagnostic codes at least 30 days apart within 2 years.*® The
unweighted count used the number of diseases present (0, 1, 2,

3, = 4). The weighted physical multimorbidity score (0, 1, 2-3,
4-5, = 6) used the sum of Combined Comorbidity Index disease
weights derived by Charlson’s method, where weights indicate
strength of association with mortality.?

Mental disorders

We documented mental disorders from Apr. 1, 2013, to Mar. 31,
2014. We included all ICD-9 and ICD-10 mental disorders (Appen-
dix 1) and used a case definition of 1 inpatient or outpatient
claim within 1 year. This shorter window reduces misclassifica-
tion from the remitting, relapsing course of many mental disor-
ders. Mental disorders were categorized as serious or common,
according to a literature-based definition accounting for the
greater average disability associated with serious disorders.*3132
Serious mental disorders included schizophrenia and schizo-
affective disorders, bipolar and manic disorders, and other
psychotic disorders. Common mental disorders included all
other diagnoses.

Frequent visits to the emergency department

A single visit to the emergency department was defined as 1 or
more emergency department-related claims on up to 2 consecutive
days.*® There is no standard threshold for frequent emergency
department visits, although 3 and 4 are the most common.** We
thus defined our threshold using Quebec utilization rates, as
3 or more visits (95th percentile) between Apr. 1, 2014, and
Mar. 31, 2015.

Covariates

Covariates included sex, age, Pampalon index and rurality. We
defined rural communities as those with fewer than
10000 residents.*

Statistical analysis

We calculated descriptive statistics for the study population accord-
ing to emergency department visits (nonfrequent, < 2/yr; frequent,
> 3/yr). We measured interaction or potential synergy between
mental disorders and physical multimorbidity with respect to
frequent visits to the emergency department using a logistic
regression model that incorporated physical multimorbidity, men-
tal disorders, physical multimorbidity by mental disorder interac-
tion, and all covariates. We verified multicollinearity between all
variables. Synergy was evaluated in terms of public health impact
(absolute increase) and patient impact (relative increase).

Public health impact

We measured public health impact of mental disorders and phys-
ical multimorbidity on the absolute scale, which is preferred for
questions of public health, as it provides information about the
total number of additional cases attributable to a risk factor.’”
We compared differences in the adjusted proportions of frequent
users of the emergency department between individuals with no
physical conditions and with 4 or more physical conditions,
across mental disorder statuses. We estimated adjusted propor-
tions using the prediction at the mean method.?® Synergy
between mental disorders and physical multimorbidity is
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Table 1 (part 1 of 2): Characteristics of adult (> 18 yr) population, nonfrequent and frequent users of the emergency

department in Quebec, fiscal year 2014/15

Total study Nonfrequentt Frequent} Standard

Characteristics population, n (%)* ED users, n (%)* ED users, n (%)* difference§ p value
Population size 5316 832 (100) 5102911 (96) 213921 (4)
ED admissions (median) 2204 454 (0) 1294317 (0) 910137 (3)
Age, yr, mean * SD 51.2+17.93 51.0+17.8 54.4+20.4 0.18 <0.00019
Age group, yr

18-24 486288 (9.2) 466 562 (9.1) 19726 (8.2) 0.01

25-34 702982 (13.2) 674738 (13.2) 28244 (13.2) 0.00

35-44 787 369 (14.8) 760970 (14.9) 26399 (12.3) -0.22

45-54 1011673 (19.0) 979209 (19.2) 32464 (15.2) -0.28

55-64 1056 480 (19.9) 1022 168 (20.0) 34312 (16.0) -0.27

65-74 753395 (14.2) 721422 (14.1) 31973 (15.0) 0.07

75-84 384081 (7.2) 357253 (7.0) 26828 (12.5) 0.63

=85 134 564 (2.5) 120589 (2.4) 13975 (6.5) 0.97 <0.0001**
Sex

Male 2539865 (47.8) 2446263 (47.9) 93602 (43.8) -0.17

Female 2776967 (52.2) 2656 648 (52.1) 120319 (56.2) 0.17 <0.0001**
Location

Nonrural 4207 827 (79.7) 4057 454 (80.0) 150 373 (70.6) -0.51

Rural 1074234 (20.3) 1011587 (20.0) 62 647 (29.4) 0.51 <0.0001**

Missing data 34771 33870 901
Material deprivation

1 (least deprived) 998 753 (19.8) 972823 (20.1) 25930 (13.1) -0.51

2 1028192 (20.4) 995 089 (20.5) 33103 (16.7) -0.25

3 1020225 (20.2) 981557 (20.2) 38668 (19.5) -0.04

4 1024 684 (20.3) 978 698 (20.2) 45986 (23.2) 0.18

5 (most deprived) 975786 (19.3) 920 894 (19.0) 54892 (27.6) 0.49 <0.0001**

Missing data 269192 253850 15342
Social deprivation

1 (least deprived) 1005 149 (19.9) 970 250 (20.0) 34899 (17.6) -0.16

2 1027 120 (20.4) 988 500 (20.4) 38620 (19.5) -0.06

8 1040 014 (20.6) 1000 407 (20.6) 39607 (20.0) -0.04

4 1002 699 (19.9) 961984 (19.8) 40715 (20.5) 0.04

5 (most deprived) 972 658 (19.3) 927920 (19.1) 44738 (22.5) 0.21 <0.0001**

Missing data 269192 253 850 15342
Physical multimorbidity

Absent 4900550 (92.2) 4734861 (92.8) 165 689 (77.5) =122

Present 416282 (7.8) 368 050 (7.2) 48232 (22.5) 1.27 <0.0001**
No. of physical conditions, mean 0.42+1.0 0.39+1.0 1.10 £2.0 0.46 <0.0001*
+SD
No. of physical conditions

0 4016 066 (75.5) 3891 864 (76.3) 124202 (58.1) -0.86

1 884 484 (16.6) 842 997 (16.5) 41487 (19.4) 0.20

2 213618 (4.0) 197 075 (3.9) 16 543 (7.7) 0.70

8 83013 (1.6) 73618 (1.4) 9395 (4.4) 1.07

>4 119651 (2.2) 97357 (1.9) 22294 (10.4) 1.52 <0.0001**
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Table 1 (part 2 of 2): Characteristics of adult (> 18 yr) population, nonfrequent and frequent users of the emergency

department in Quebec, fiscal year 2014/15

Total study Nonfrequentt Frequent} Standard
Characteristic population, n (%)* ED users, n (%)* ED users, n (%)* difference§ p value
Mental disorder status
None 4638633 (87.2) 4479712 (87.8) 158 921 (74.3) -0.91
Common 598 276 (11.3) 554 086 (10.9) 44190 (20.7) 0.75
Serious 79923 (1.5) 69 113 (1.4) 10810 (5.1) 1.19 <0.00019

Note: ED = emergency department, SD = standard deviation.

*Unless otherwise specified.

tNonfrequent is defined as 0-2 visits per year.

tFrequent is defined as = 3 visits per year.

§Absolute standard differences < 0.10 are interpreted as no difference between groups.
Student t test.

**Pearson y? test.

observed when the proportion of frequent users of the emer-
gency department among individuals with mental disorders and
physical multimorbidity is greater than the sum of proportions
among individuals with only physical conditions and only mental
disorders.>'” We illustrated synergy graphically by evaluating
whether change in adjusted proportions of frequent users of the
emergency department for each additional physical condition
differed across mental disorder statuses. Nonparallel curves indi-
cate synergy. We also evaluated synergy using confidence inter-
vals of the relative excess risk from interaction statistic, which is
positive when synergy exists. We also estimated numbers of vis-
its owing to physical multimorbidity, mental disorders and syn-
ergy.’” Using the observed adjusted proportions, we estimated
the proportion owing to synergy at each combination of physical
multimorbidity and mental disorders using the formula p = P, +
P, + P, + P, where P is the observed proportion, P, is the back-
ground proportion, P, is the proportion owing to physical multi-
morbidity alone, P,, is the proportion owing to mental disorders
alone and P, is the proportion owing to synergy (Appendix 2,
available at www.cmaj.ca/lookup/suppl/doi:10.1503/
cmaj.181712/-/DC1). We then multiplied these adjusted propor-
tions by the observed number of visits within each combination
of physical multimorbidity and mental disorders.

Patient impact
We measured patient impact of each additional physical condi-
tion separately by mental disorder status, by calculating increase
in odds of frequent visits to the emergency department relative
to status-specific baselines. We used odds ratios (ORs) equiva-
lent to the odds of frequent emergency department visits at each
number of physical conditions divided by the odds at 0 physical
conditions. Ratios were calculated from regression coefficients
for physical multimorbidity-mental disorder interaction terms. A
significant interaction term coefficient indicates that relative
increase of frequent visits to the emergency department with
1 additional physical condition differs by mental disorder status.
We conducted sensitivity analyses using the same approach
with the Combined Comorbidity Index score to examine whether
interaction differed when using this weighted measure.

All statistical tests were 2-sided, with significance level of
p < 0.05. Analyses were performed using SAS 9.4 (SAS Institute,
Cary, NC).

Ethics approval

The use of QICDSS for the surveillance of chronic diseases has been
approved by government bodies, the Public Health Ethics Commit-
tee and the Commission d’accés a 'information du Québec.

Results

From an initial cohort of 5741367 people, 5316832 (Table 1) met
inclusion criteria (Appendix 3, available at www.cmaj.ca/lookup/
suppl/doi:10.1503/cmaj.181712/-/DC1). Frequent users of the
emergency department represented 4.0% of the population and
accounted for 41.3% of emergency department visits. The popu-
lation was 52.2% female and 47.8% male. The mean age was
51.2 years. Three-quarters (75.5%) had no physical conditions
and 7.8% had 2 or more. Mental disorders affected 12.8%; 11.3%
had common and 1.5% had serious mental disorders. Frequent
users of the emergency department were older, more likely to be
women, and more socially and materially deprived.

Both physical multimorbidity and mental disorders were
associated with frequent visits to the emergency department
(Table 2). Compared with those without physical conditions or
mental disorders, 1 condition increased odds of frequent emer-
gency department visits by 60% (OR 1.60, 95% confidence inter-
val [CI] 1.58-1.62). Odds increased monotonically; individuals
affected by 4 or more physical conditions had more than 6 times
the odds (OR 6.21, 95% Cl 6.08-6.35). Common mental disorders
alone resulted in twice the odds (OR 2.08, 95% CI 2.04-2.11) of
frequent visits, while serious mental disorders alone resulted in
nearly 4 times the odds (OR 3.88, 95% CI 3.76-4.00) compared
with individuals without mental disorders or physical conditions.

Public health impact

We found a potential synergistic impact of mental disorders and
physical multimorbidity on emergency department visits on the
additive scale (Figure 1). Between 0 and 4 or more physical
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Table 2: Crude proportion and crude and adjusted ORs of frequent users of the emergency department

in Quebec, fiscal year 2014/15

Frequent ED users, n (%) Unadjusted ORs Adjusted ORs}

Characteristics* n=213921 (95% CI)T (95% ClI)t
Age group, yr

18-24 19726 (4.1) 1.00 (Ref.) 1.00 (Ref.)

25-34 28 244 (4.0) 0.99 (0.97-1.01) 0.88 (0.86-0.89)

35-44 26399 (3.4) 0.82 (0.81-0.84) 0.70 (0.69-0.71)

45-54 32464 (3.2) 0.78 (0.77-0.80) 0.62 (0.61-0.63)

55-64 34312 (3.3) 0.79 (0.78-0.81) 0.56 (0.55-0.57)

65-74 31973 (4.2) 1.05(1.03-1.07) 0.62 (0.61-0.63)

75-84 26 828 (7.0) 1.78 (1.74-1.81) 0.83 (0.81-0.85)

85+ 13975 (10.4) 2.74 (2.68-2.80) 1.06 (1.03-1.08)
Sex

Male 93602 (3.7) 1.00 (Ref) 1.00 (Ref))

Female 120319 (4.3) 1.18 (1.17-1.19) 1.12 (1.11-1.13)
Location

Nonrural 151098 (3.6) 1.00 (Ref.) 1.00 (Ref.)

Rural 62823 (5.9) 1.68 (1.67-1.70) 1.66 (1.64-1.68)
Material deprivation

1 (least deprived) 25930 (2.6) 1.00 (Ref.) 1.00 (Ref.)

2 33103 (3.2) 1.25(1.23-1.27) 1.20 (1.18-1.22)

3 38668 (3.8) 1.48 (1.46-1.50) 1.33(1.30-1.35)

4 45986 (4.5) 1.76 (1.74-1.79) 1.47 (1.45-1.49)

5 (most deprived) 54 892 (5.6) 2.24(2.20-2.27) 1.74 (1.72-1.77)
Social deprivation

1 (least deprived) 34899 (3.5) 1.00 (Ref.) 1.00 (Ref.)

2 38620 (3.8) 1.09 (1.07-1.10) 1.03 (1.02-1.05)

3 39607 (3.8) 1.10 (1.09-1.12) 1.06 (1.05-1.08)

4 40715 (4.1) 1.18(1.16-1.19) 1.17(1.15-1.19)

5 (most deprived) 44738 (4.6) 1.34(1.32-1.36) 1.36(1.34-1.38)
No mental disorder

0 physical condition 96 581 (2.7) 1.00 (Ref.) 1.00 (Ref.)

1 physical condition 31438 (4.1) 1.52(1.50-1.54) 1.60 (1.58-1.62)

2 physical conditions 11703 (6.6) 2.54 (2.49-2.59) 2.60 (2.54-2.65)

3 physical conditions 6192 (9.7) 3.85(3.75-3.95) 3.80(3.69-3.91)

4+ physical conditions 13007 (15.8) 6.73 (6.59-6.86) 6.21 (6.08-6.35)
Common mental disorders

0 physical conditions 22990 (5.5) 2.07 (2.04-2.10) 2.08 (2.04-2.11)

1 physical conditions 8072 (7.9) 3.08 (3.01-3.16) 3.15 (3.07-3.22)

2 physical conditions 3759 (12.0) 4.88 (4.71-5.05) 4.81 (4.64-4.98)

3 physical conditions 2427 (15.6) 6.60 (6.32-6.89) 6.28 (6.00-6.56)

4+ physical conditions 6952 (23.7) 11.08 (10.77-11.39) 9.86 (9.57-10.15)
Serious mental disorders

0 physical conditions 4631 (9.7) 3.86 (3.74-3.98) 3.88 (3.76-4.00)

1 physical conditions 1977 (13.6) 5.63 (5.37-5.91) 5.73 (5.46-6.02)

2 physical conditions 1081 (18.2) 7.94 (7.43-8.48) 7.92 (7.41-8.47)

3 physical conditions 776 (20.7) 9.32(8.61-10.09) 9.02 (8.32-9.77)

4+ physical conditions 2345 (28.6) 14.32 (13.64-15.03) 13.07 (12.44-13.74)

Note: Cl = confidence interval, ED = emergency department, OR = odds ratio, Ref. = reference category.

*Percentage of frequent ED users
195% confidence intervals calculated using Wald’s method for logistic regression.
tAdjusted for age, sex, material deprivation, social deprivation, and rurality. Model includes interaction terms for each combination of physical conditions and mental disorders.
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Figure 1: Public health impact (absolute scale). Adjusted* proportions of frequent users of the emergency department (ED) (= 3 admissions/yr) by num-
ber of physical conditions in Quebec, stratified by mental disorder status, fiscal year 2014/15. (A) Adjusted proportions (95% confidence interval [Cl]) of
frequent ED users with common mental disorders (n = 598 276), versus no mental disorder (n = 4 638 633). (B) Adjusted proportions (95% Cl) of frequent
ED users with serious mental disorders (n = 79 923), versus no mental disorder (n = 4638 633). *Proportions adjusted for age, sex, material deprivation,
social deprivation and rurality. The solid, lowermost line represents the base proportion admitted with neither mental nor physical illnesses. The bot-
tom, dotted curve represents proportions of frequent ED users with no mental disorder. The middle, dotted and dashed curve represents the expected
proportion estimated from simple addition of effects of physical multimorbidity and mental disorders. The topmost, dashed curve corresponds to the
actual observed proportions. The light teal area corresponds to frequent admissions from mental disorders, and the dark teal area corresponds to the
excess ED admissions owing to synergy.
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conditions, frequent emergency department visits increased
more for those with serious mental disorders (16.2%) than for
those with common mental disorders (15.3%) or no mental disor-
ders (11.4%). Nonparallel trends, with increased slopes associ-
ated with mental disorders, indicate this synergy graphically. All
statistics for relative excess risk due to interaction (not shown)
corroborated graphical evidence of synergy. The dark teal area in
Figure 1A represents the difference between the adjusted pro-
portions expected from simple addition of effects and the
observed adjusted proportions and illustrates synergy between
common mental disorders and physical conditions.

Table 3 presents results from statistical modelling showing that
for people with common mental disorders, visits resulting from
physical multimorbidity ranged from 19.4% to 55.8% of the total,
and increased with the number of physical conditions. Visits owing
to mental disorders accounted for an estimated 34.2% in the
absence of physical conditions and 12.7% with 4 or more physical
conditions. Synergy accounted for an estimated 13.0%-19.9% of
visits. For those with serious mental disorders, physical multimor-
bidity accounted for 11.3%-44.8% of visits. Mental disorders
accounted for a larger percentage, from 26.1% to 51.0%. Synergy
also explained a greater proportion, from 17.8% to 24.3%. In total,
mental disorders and physical condition-mental disorder synergy
is estimated to account for as many as 128 752 visits (5.8% of all
Quebec visits), of which 24388 could be attributed to synergy.

Patient impact
Relative increases in risk of frequent emergency department vis-
its per additional physical condition by mental disorder status

are presented in Appendix 4 (available at www.cmaj.ca/lookup/
suppl/doi:10.1503/cmaj.181712/-/DC1). Relative increases in
odds of frequent emergency department visits with each addi-
tional physical condition were higher for individuals without
mental disorders (OR for > 4 physical conditions 6.21, 95% ClI
6.08-6.35) than those with common (OR for > 4 physical condi-
tions 4.75, 95% Cl 4.60-4.90) or serious mental disorders (OR for
> 4 physical conditions 3.37, 95% Cl 3.18-3.57) (Appendix 4). The
smaller relative increase for individuals with mental disorders is
observed because frequent emergency department visits in the
absence of physical conditions are already more common among
those with serious mental disorders (9.2%) than those with com-
mon (5.1%) or no (2.5%) mental disorders (Figure 1).

Sensitivity analysis

We obtained similar results with a weighted physical multimor-
bidity score. However, model fit and calibration were poorer
(Appendix 5, available at www.cmaj.ca/lookup/suppl/doi:10.1503/
cmaj.181712/-/DC1).

Interpretation

In this population-based study, we showed that physical multi-
morbidity and mental disorders are each associated with fre-
quent emergency department visits and the potential synergy
between physical multimorbidity and mental disorders signifi-
cantly increases total impact on public health. For individuals,
the relative impact of physical multimorbidity is less important
when mental disorders are present, as mental disorders themselves

Table 3: No. and proportion of emergency department admissions resulting from physical multimorbidity,

mental disorders and potential synergy in Quebec, stratified by mental disorder status, fiscal year 2014/15

No. of physical conditions

N=678199
Characteristics 0, n (%) 1, n (%) 2,n (%) 3,n (%) =4, n (%)
Common mental disorders
Admissions owing to synergy 0(0.0) 4790 (13.0) 3644 (19.9) 2096 (17.5) 6991 (19.1)
Admissions owing to mental 50733 (50.5) 12610 (34.2) 4266 (23.3) 2208 (18.4) 4628 (12.7)
disorders
Admissions owing to physical 0(0.0) 7147 (19.4) 6242 (34.0) 5515 (46.0) 20 366 (55.8)
multimorbidity
Base 49751 (49.5) 12 366 (33.5) 4184 (22.8) 2165 (18.1) 4539 (12.4)
Total admissions 100 484 (100.0) 36914 (100.0) 18336 (100.0) 11984 (100.0) 36 524 (100.0)
Serious mental disorders
Admissions owing to synergy 0(0.0) 1970 (18.2) 1490 (24.3) 784 (17.8) 2622 (19.1)
Admissions owing to mental 16 889 (72.3) 5529 (51.0) 2382 (38.8) 1531 (34.8) 3588 (26.1)
disorders
Admissions owing to physical 0(0.0) 1223 (11.3) 1360 (22.1) 1493 (34.0) 6164 (44.8)
multimorbidity
Base 6467 (27.7) 2117 (19.5) 912 (14.8) 586 (13.3) 1374 (10.0)
Total admissions 23356 (100.0) 10 839 (100.0) 6114 (100.0) 4394 (100.0) 13 748 (100.0)

E730

CMAJ | JULY 2,2019 | VOLUME 191 | ISSUE 26



confer a high increased risk of visits to the emergency depart-
ment. For individuals, the effect of physical multimorbidity is
overshadowed by that of mental disorders.

These findings align with previous evidence on the physical
health effects of mental disorders. Previous research showed
independent associations between frequent visits to the emer-
gency department and physical multimorbidity™®!2 or mental
disorders.101113-1637 These studies did not distinguish common
and serious mental disorders. However, the greater effect of
serious mental disorders is consistent with the greater func-
tional disability associated with psychotic and bipolar disor-
ders.* The synergy we found also comports with the synergistic
effect of physical multimorbidity and mental disorders on
functional disability.® As frequent visits to the emergency
department correlate with disability,®® our results converge
with existing evidence.

Previous research offers numerous potential explanations for
synergy between mental disorders and physical illnesses. People
with mental disorders may engage in more unhealthy behav-
iours, such as tobacco use and poor dietary habits, and may have
difficulty adhering to treatment.>*3° Consistency and quality of
care may also be implicated. Health care systems are specialized
for individual conditions and may provide fragmented care for
physical multimorbidity.? Such fragmentation may have a
greater impact on physical-mental multimorbidity. For instance,
although rates of death and hospital admission for circulatory
diseases were greater for people with mental disorders, rates of
specialist procedures for these diseases were lower, because
people with mental disorders receive less proactive treatment.*
Other studies imply negative perceptions of people with mental
disorders as noncompliant or difficult-to-treat patients.*®* Some
mental disorders share common causal pathways with other
chronic diseases. Genetic vulnerabilities may lead to over-
reactivity of endocrine and immune processes to psychosocial
stressors, or allostatic load which, over time, may lead to depres-
sion and organ damage, increasing vulnerability to chronic dis-
ease.*?® Given this synergy, innovative health care models may
have impact beyond the expected effect, reducing the number of
emergency department visits that result from both factors. One
such model involves the use of clinical case managers in emer-
gency departments to connect patients to nonemergent care
providers.*® Such an approach could promote coherent care tra-
jectories and has the potential to prevent up to 6% of emergency
department visits across the Quebec population, based on the
findings from our study.

Limitations

We note several limitations. The QICDSS is an administrative
database subject to recording bias. However, identification of
physical conditions using QICDSS data has shown high validity
compared with medical charts.* Our case definitions for mental
disorders have been used elsewhere with high external valid-
ity.*>¢ Qur classification of common and serious mental disor-
ders is simplified and may not reflect individual clinical realities.
However, it has shown population-level validity in previous
research.*3%3247 Mental illness status was frozen on Mar. 31, 2014,

ignoring new cases or remissions occurring thereafter. This likely
affects mostly common mental disorders, and limiting the
surveillance period to 1 year reduces misclassification. Our data
likely underestimate prevalence of mental disorders, as treat-
ment may be provided by social workers and privately paid
psychologists. Although we did not have access to emergency
department records, our validated algorithm shows high agree-
ment with emergency department discharge records.®® Our
analysis did not adjust for potential clustering of visits by hospi-
tal, which may be an important factor in explaining frequent vis-
its. We could not assess some potentially confounding variables
such as medication use, which is available in the QICDSS only for
people aged 65 years and older, or physical activity, dietary hab-
its and other lifestyle factors, which are unavailable for the entire
population. Also, we chose not to adjust for use of other types of
outpatient care in order to avoid adding collinearity to the statis-
tical model and producing invalid estimates. Effectively, frequent
users of the emergency department are generally frequent users
of other outpatient services as well; they report receiving more,
but less effective and satisfactory care.’®* These factors are thus
correlated, and including both could violate the assumptions of a
logistic model. We studied only Quebec residents, and thus
external generalizability is uncertain, although it likely extends to
other Canadian provinces and developed countries.

Conclusion

Our study shows the potential synergy between physical multi-
morbidity and mental disorders with respect to frequent visits to
the emergency department. More research is needed to under-
stand at-risk populations and test suitable interventions to pro-
mote high-quality care for mental illness that have the potential
to reduce avoidable visits to the emergency department.
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