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Abstract: We described emergency department (ED) visits (all visits and infection-related) by persons
with multiple sclerosis (MS) in British Columbia, Canada (1 April 2012 to 31 December 2017). We
identified 15,350 MS cases using health administrative data; 73.4% were women, averaging 51.4 years
at study entry. Over 4.9 years of follow-up (mean), 56.0% of MS cases visited an ED (mean=0.6 visits/
person/year; total=37,072 visits). A diagnosis was documented for 25,698 (69.3%) ED visits, and 18.4%
(4725/25,698) were infection-related. Inpatient admissions were reported for 20.4% (5238/25,698) of all
and 29.2% (1380/4725) of infection-related ED visits. Findings suggest that the ED plays a substantial

role in MS healthcare and infection management.
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Introduction

Emergency department (ED) presentations represent
an important aspect of health care utilization in the
general population.!> Compared to the general popu-
lation, persons with multiple sclerosis (MS) fre-
quently access the healthcare system, with infections
contributing to this higher healthcare use. For exam-
ple, persons with MS had 41% more infection-related
physician claims (adjusted rate ratio=1.41; 95% con-
fidence interval: 1.36-1.47) versus a sex-, age-, and
region-matched non-MS population.> However, rela-
tively little is known about ED utilization by persons
with MS.4¢ Here, we described overall and infection-
related ED use in an MS population.

Methods

We performed a descriptive, population-based study
in British Columbia (BC), Canada, using linked health
administrative data (via Population Data BC7), includ-
ing Medical Service Plan Billing Information® (pro-
viding physician claims); the Discharge Abstract
Database? (providing hospital admissions/discharges);
PharmaNet!? (for prescriptions filled at outpatient/
community pharmacies); Census Geodata (providing
socioeconomic status estimates); Registration and
Premium Billing files!! (providing BC residency sta-
tus via the mandatory healthcare plan registration

days); Vital Statistics'? (capturing death dates); and
the National Ambulatory Care Reporting System
dataset'* (providing ED-related visit dates and
Diagnosis Shortlist codes,!* including infections;
Supplementary Table 1) starting 1 April 2012).

All MS cases were identified with a validated
algorithm.!> Study entry date was the later of the
first MS/demyelinating disease-related International
Classification of Diseases (ICD-9/10) code, or first
disease-modifying drug (DMD) prescription filled, or
1 April 2012 (start of the ED date). All included per-
sons were =18 years old and BC residents for =1 year
pre-study entry; follow-up ended at the earliest of
death, emigration, or 31 December2017. Comorbidities
were measured using a modified Charlson Comorbidity
Index during the 1-year pre-study entry.!¢18 MS cases
ever filling a DMD prescription during follow-up were
described.

Results

We identified 15,350 MS cases (11,270 (73.4%)
women; Table 1), of whom 86.5% (13,274/15,350)
entered the study in 2012/2013, as per data availabil-
ity. At study entry, the mean age was 51.4years
(standard deviation (SD)=13.8), and 26.5% (4072
/15,350) had =1 comorbidity. During the mean 4.9
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Table 1. Characteristics of the multiple sclerosis study
population in British Columbia, Canada (2012-2017).

Sex, n (%)
Women 11,270 (73.4)
Men 4080 (26.6)
Age at study entry in years
Mean (SD) 51.4 (13.8)
Age group at study entry, n (%)
<30years 1017 (6.6)
30-39years 2137 (13.9)
40-49 years 3495 (22.8)
50-59 years 4339 (28.3)
=60years 4362 (28.4)
Calendar year at study entry,* n (%)
2012-2013 13,274 (86.5)
20142015 1203 (7.8)
20162017 873 (5.7)
Socioeconomic status,® n (%)
1 (lowest income quintile) 2903 (18.9)
2 2905 (18.9)
3 3048 (19.9)
4 3302 (21.5)
5 (highest income quintile) 3043 (19.8)
Unavailable 149 (1.0)

Comorbidity score,® n (%)

0 11,278 (73.5)
1 2497 (16.3)
2 990 (6.4)
=3 585 (3.8)

Follow-up® time in years

Mean (SD) 4.9 (1.6)
Filled =1 DMD prescription at 3079 (20.3)
any time during follow-up,? n (%)

o First-generation DMD—any  2190/3079 (71.1)

o Second generation 1716/3079 (55.7)

DMD—any
Visits to the ED, no. of persons with MS (%)
Never 6747 (43.9)
Once only 2849 (18.6)
Twice only 1690 (11.0)
=3 times® 4064 (26.5)
Total number of ED visits 37,072

Mode of transportation, n (%)°
No ambulance
Ground ambulance only

26,359 (71.1)
10,691 (28.8)

Air ambulance only 15 (<0.1)
Combination of air and ground 7 (<0.1)
ambulance

(Continued)

Table 1. (Continued)

Triage level received, n (%)°

Resuscitation 294 (0.8)
Emergent 6145 (16.6)
Urgent 18,689 (50.4)
Semi-urgent 10,340 (27.9)
Non-urgent 1378 (3.7)
Unknown 226 (0.6)

(SD=1.6) years of follow-up, 56.0% (8603/15,350)
of MS cases visited an ED, totaling 37,072 visits;
15,350 MS cases averaged 0.6 (SD=1.6) visits/per-
son/year. MS cases visiting an ED at least once during
follow-up (n=28603) with (vs without) comorbidity at
study entry were older (mean age=56.5 (SD=14.3)
vs 49.5 (SD=13.7) years) and averaged more ED vis-
its/person/year (1.3 (SD=2.4) vs 0.9 (SD=1.9)).
More than a quarter of MS cases had =3 ED visits
(4064/15,350; 26.5); of these 1383 (34.0%) of 4064
had =1 comorbidity at study entry. Most ED visits
by MS cases did not require an ambulance
(26,359/37,072; 71.1%); 28.8% required a ground
ambulance (10,691/37,072) and >95% were of semi-
urgent or higher priority (35,468/37,072).
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ED visits with a known diagnosis

Diagnostic codes were reported for 69.3%
(25,698/37,072) of ED wvisits (summarized in
Supplementary Table 2). These visits were made by
74.2% (6384/8603) of MS ED users. Of these, the most
frequent primary diagnoses were “abdominal pain/
colic” (1279/25,698 visits; 5.0%), “urinary tract infec-
tion” (1277 wisits; 5.0%), and “MS” (1225 visits;
4.8%). When combined, 18.4% (4725/25,698) of ED
visits were infection-related with 32.2% (2056/6384)
of MS participants having at least one such visit. Nearly
one-third (1380/4725; 29.2%) of infection-related ED
visits led to hospitalization, while 20.4% (5238/25,698)
of all ED visits made by 27.9% (2404/8603) of cases
did so (Supplementary Tables 2 and 3).

DMD users versus non-users

Persons who filled =1 DMD prescription(s) during
follow-up (“DMD users”) were younger at study
entry date than non-users (mean age=41.9 (SD=11.1)
vs 53.8 (SD=13.3) years). However, the proportions
accessing an ED at least once were generally similar
(1806/3079, 58.0% of DMD users and 6797/12,271,
55.6% of non-user), as was the study follow-up time
(4.8 years (SD=1.6) for DMD users vs 4.9 (SD=1.6)
for non-users).

Socioeconomic status

There were no clear patterns across the socioeco-
nomic quintiles at study entry for the MS cases: ever/
never filling a DMD prescription during follow-up,
ever/never being hospitalized subsequent to an ED
visit, or for the five most common ED diagnoses (data
not shown).

Conclusion

Over 50% of persons with MS had more than one ED
consultation during our nearly 6-year observation
period; one-quarter visited an ED three or more times.
Nearly 20% of ED visits were infection-related; one-
third resulted in hospitalization, whereas one-fifth of
all-cause ED visits did so. MS cases with =1 (vs
without) comorbidity at study entry averaged more
ED visits/person/year. Our intentionally descriptive
study has several limitations. While the overall bur-
den of infection-related ED visits was considerable in
our MS population, this could be higher as diagnoses
were unavailable for one-third of all ED visits.
Furthermore, our study lacked MS-specific clinical
information, such as relapses, and a comparison to
the general population. Our 1-year pre-study look-
back period may have reduced the detection of

comorbidities. Strengths of our study included the
large cohort of MS cases identified using a validated
algorithm within a geographically defined population
with universal healthcare coverage, including ED vis-
its. Our results suggest that the ED visits by MS cases
often lead to hospitalizations, perhaps more so for
infection-related visits. Further studies are necessary
to better understand the importance of ED use by per-
sons with MS.
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