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EM Advances

Socioeconomic status and the use of computed
tomography in the emergency department

Rajesh Bhayana, BSc*; Marian J. Vermeulen, BScN, MHSc™; Qi Li, MSc'; Chelsea R. Hellings, MSc';

Carl Berdahl, MD®: Michael J. Schull, MD, MSc*™"

ABSTRACT

Background: Low socioeconomic status (SES) is associated
with adverse health outcomes. Possible explanations include
differences in health status, access to health care, and care
provided by clinicians. We sought to determine whether SES
is associated with computed tomography (CT) use in the
emergency department (ED).

Methods: A retrospective cohort study of all Ontario ED
patients (April 1, 2009, to March 31, 2010) using adminis-
trative databases was conducted, and patients were stratified
into SES quintiles based on median neighbourhood income.
Using multivariate logistical regression, CT scan use within
SES quintiles was compared for all patients and subgroups
based on chief complaints: headache, abdominal pain, and
complex abdominal pain (age = 65 years, high acuity, and
admittance to hospital).

Results: We analyzed 4,551,101 patient visits, of which 52%
were female. Overall, 8.2% underwent CT scanning. In
adjusted analyses, the lowest SES patients were less likely
to undergo CT scanning overall and in all clinical subgroups,
except for complex abdominal pain. Compared to the lowest
SES quintile, the adjusted odds ratios of CT scanning in the
highest SES quintile were 1.08 (95% Cl 1.07-1.09), 1.28 (95% ClI
1.22-1.34), and 1.24 (95% CI 1.21-1.27) for all patients,
headache pain patients, and abdominal pain patients, respec-
tively. For patients presenting with complex abdominal pain,
no significant difference in CT use was observed.
Conclusion: Lowest SES ED patients were less likely to receive
CT scans overall and in headache and abdominal pain
subgroups. No difference was seen among complex abdominal
pain patients, suggesting that as clinical indications for the test
become more clearcut, use across SES quintiles differs less.

RESUME

Contexte: Un faible statut socioéconomique (SSE) est
associé a des résultats défavorables sur la santé. La situation
peut s’expliquer par des différences quant a |'état de santé, a

I'accés aux soins de santé et aux soins fournis par les
cliniciens. L'étude visait a déterminer s’il y avait un lien entre
le SSE et le recours a la tomodensitométrie (TDM) au service
des urgences (SU).

Méthodes: Une étude de cohortes, rétrospective, a été menée,
a l'aide de bases de données administratives, sur tous les
patients ayant consulté dans un SU, en Ontario (1°" avril 2009
au 31 mars 2010); puis ceux-ci ont été classés en quintiles de
SSE selon le revenu médian du quartier. Nous avons ensuite
comparé le recours a la TDM entre les différents quintiles de
SSE, al'aide d'une régression logistique multidimensionnelle,
par rapport a I'ensemble de la population a I'étude ainsi que
par rapport aux sous-groupes établis selon le principal motif
de consultation, soit des céphalées, des douleurs abdomi-
nales ou des douleurs abdominales complexes (4ge = 65 ans,
degré élevé de gravité et hospitalisation).

Résultats: Sur 4 551 101 consultations dénombrées, 52% ont
été demandées par des femmes. Dans I'ensemble, 8.2% des
patients ont subi une TDM. D’apres les analyses rajustées,
les patients se situant au niveau de SSE le plus bas étaient
moins susceptibles de subir une TDM que les autres, que ce
soit dans I'ensemble de la population a I’étude ou dans les
sous-groupes cliniques, a I'exception de celui des douleurs
abdominales complexes. Comparativement au quintile de
SSE le plus bas, les risques relatifs approchés rajustés de
subir une TDM dans le quintile le plus haut étaient de 1.08 (IC
a95%: 1.07-1.09), de 1.28 (IC a 95%: 1.22-1.34) et de 1.24 (IC a
95%: 1.21-1.27) par rapport, respectivement, a I'ensemble de
la population a I'étude, au sous-groupe de céphalées et au
sous-groupe de douleurs abdominales. Quant aux patients
ayant des douleurs abdominales complexes, aucun écart
important n'a été relevé en ce qui concerne le recours a la
TDM.

Conclusion: Les patients au SU ayant le SSE le plus bas
étaient moins susceptibles de subir une TDM que les autres, et
ce, dans I'ensemble de la population a I'étude ainsi que dans
les sous-groupes de céphalées et de douleurs abdominales.
Par contre, aucun écart n'a été relevé en ce qui concerne les
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douleurs abdominales complexes, ce qui donne a penser que
plus les indications cliniques de I'examen sont claires, moins
il y a d’écart entre les différents quintiles de SSE.

SES and the use of CT in the ED

Keywords: health care disparities, health services accessi-
bility, socioeconomic status

Lower socioeconomic status (SES) is considered one of
the most important social determinants of health given
its strong association with poor health outcomes.! This
difference exists on a gradient, meaning that groups
with progressively lower incomes have progressively
poorer health outcomes.! This relationship is even
observed in Canada despite its universal health care
system.” Multiple factors may be contributing to this
association, such as differences in health-related
behaviours, access to health care workers and services,
and health services provided by physicians.> A better
understanding of the contributors to this association
may help reduce this disparity.

There is good evidence to suggest that low SES
patients receive fewer medical services than high SES
patients.*'® There are many potential explanations for
this association. First, low SES patients may be
healthier as a population and therefore require fewer
health services. This is unlikely as it has been widely
demonstrated that lower SES patients have a greater
burden of disease.' Second, patients of low SES may be
accessing health services less often than high SES
patients. This might be due to barriers, such as poor
access to physician services, financial barriers, or a
tendency for lower SES patients to choose not to
access care. Lastly, these patients may also be system-
atically less likely to have health services offered or
ordered for them by their physicians despite similar
need.

Whether physician decisions are based in part on
SES is especially of interest to emergency physicians.
Emergency physicians frequently provide health care
services to low SES patients given the role of the
emergency department (ED) as a safety net for the
uninsured in some health systems and the ease of access
for low SES patients, who frequently lack a usual
source of primary care.!"'* Examining care provided to
low SES patients in the ED is a useful model because it
helps remove possible alternate explanations for
differences in health service use between SES groups
found in many other studies. First, we can control for
illness severity and the need for care because all
patients are acutely ill enough to present to an ED and
factors such as chief complaint and triage acuity are
known. Second, since study patients are present in the
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ED, they all have equivalent access to computed
tomography (CT) if a scan is ordered because the
CT scan is almost always done immediately and does
not require a subsequent visit. Finally, the emergency
physician’s decision to order a CT scan is subject to
judgment, occurs relatively frequently, and can be
measured objectively. The objective of this study was
to determine whether SES is associated with CT use
for patients presenting to Ontario EDs. Given
equivalent access and need, we hypothesized that there
would be no difference in CT use between SES
quintiles.

METHODS

We conducted a retrospective cohort study of patients
presenting to EDs from April 1, 2009, to March 31,
2010, using administrative databases in Ontario:
the National Ambulatory Care Reporting System
(NACRS) and the Ontario Health Insurance Plan
(OHIP) databases.

The NACRS database contains demographic,
administrative, and clinical data surrounding visits to
hospital- and community-based ambulatory care, such
as day surgery, outpatient clinics, and EDs.” The data
in the NACRS are collected and coded by trained
nosologists from patient records, physician notes, and
admission-discharge-transfer systems. The data are
complete because submission to the NACRS is
mandated for all Ontario hospitals. These data were
linked with the OHIP database, which includes all
claims made by physicians for insured services,
including diagnostic imaging. OHIP data are pre-
sumed complete based on the strong financial incentive
for physicians to bill accurately. The NACRS database
gave access to information surrounding ED visits,
including patient demographic data and clinical data,
such as chief complaint and triage acuity. By linking
this to the OHIP billing database, whether or not these
patients received a CT scan was determined.

The study population included all patients present-
ing to Ontario EDs between April 1, 2009, and March
31, 2010. All patients needed to have an OHIP health
card number to be included in the database. Exclusion
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criteria include patients over 99 and non-Ontario
residents.

Postal codes were used to assign each patient to an
income quintile. Using the Statistics Canada Postal
Code Conversion File (PCCF), patients were linked
to a corresponding dissemination area (DA). A DA is
the smallest geographic area for which all census data
are disseminated.'® Based on 2006 census summary
data, neighbourhood income data were assigned to
each DA, which allowed stratification into income
quintiles. The outcome of interest was the proportion
of patients in each SES quintile receiving a CT scan.
This was determined first for the entire cohort of
patients presenting to the ED and subsequently for
clinical subgroups defined by their presenting chief
complaint: patients presenting with headache, patients
presenting with abdominal pain, and a subgroup of
complex abdominal pain patients (age = 65 years,
Canadian Triage and Acuity Scale [CTAS] 1-3, and
admittance to hospital). The chief complaint was
captured using ICD-10-CA codes, which were
abstracted by trained coders at each ED. Headache
and abdominal pain were chosen because they are
among the most common reasons for ED visits and
often warrant the use of diagnostic imaging.” The
high-acuity abdominal pain subgroup represents a
population with more severe illness, a greater prob-
ability of acute pathology, and a more clearcut
indication for ordering a CT scan. We conducted a
sensitivity analysis in which we restricted our study
sample to only the first ED visit made by each patient
to determine whether repeat ED use by patients might
bias our results.

The proportion of patients receiving a CT scan in
each income quintile was compared using multivariate
logistical regression for all patients and the three
clinical subgroups. SAS version 9.2 (SAS Institute,
Cary, NC) was used for all analyses, and a two-tailed
type 1 error rate of 0.05 was used as the threshold for
statistical significance. Analysis adjusted for confound-
ing variables: age group, sex, triage acuity (CTAS), day
of the week, shift, hospital ED volume, hospital type
(pediatric, small, teaching, community), residential
area (urban, rural), and presenting chief complaint.
These are variables that can independently affect the
use of CT scans, and adjusting for them ensures that
the results are not influenced by any differences
between the SES quintiles that may exist with respect
to these variables. This study was approved by the
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Research Ethics Board of Sunnybrook Health Sciences
Centre.

RESULTS

During the study period, we identified 4,551,101
patient visits to Ontario EDs (Table 1). The majority
of patients were female (52.3%) and age 40 to 64 years
(30.1%) and presented on a weekday (71.9%) to
community hospitals (71.9%) in urban areas (77.9%).
The composition of each quintile was relatively
similar. The following differences were noted between
the lowest and highest SES quintiles: the lowest SES
quintile had a greater number of patients presenting to
the ED (1,081,104 versus 758,052), were younger (a
lower proportion of patients over the age of 40 [48.7%
versus 51.5%]), and had different chief complaints.
The lowest income patients presented with less injury
or trauma (27.2% versus 31.6%), more administrative
issues (5.7% versus 4.6%), and more mental health
problems (3.0% versus 2.0%).

Table 2 indicates the unadjusted rate of CT scan
overall and for each SES quintile, which shows a
gradual increase from the lowest (7.76%, 95% CI
7.71-8.81%) to the highest (8.58%, 95% CI 8.51-
8.64%) SES group.

Adjusted odds ratios (aORs) for CT scanning by
SES quintile are presented in Figure 1. SES quintiles
are indicated from 1 (lowest) to 5 (highest). The figure
demonstrates that SES quintile is associated with the
likelihood of undergoing CT scanning overall and in
all clinical subgroups with the exception of complex
abdominal pain. Compared to the lowest SES quintile,
the odds of undergoing CT scanning for the highest
SES quintile were aOR 1.08 (95% CI 1.07-1.09), aOR
1.28 (95% CI 1.22-1.34), and aOR 1.24 (95% CI 1.21-
1.27) for all patients, headache patients, and abdominal
pain patients respectively. All higher income quintiles
(2-5) were associated with significantly increased odds
of undergoing CT scanning compared to the lowest
income quintile (see Figure 1). For patients presenting
with complex abdominal pain, no difference in CT use
was observed between the highest and lowest SES
quintiles (aOR 1.09, 95% CI 0.99-1.20). The results of
our sensitivity analysis in which we restricted the study
sample to only the first ED visit made by each patient
during the study period revealed similar results with no
meaningful differences in interpretation (results not
shown).
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Table 1. Baseline characteristics of ED visits from April 1, 2009, to March 31, 2010, by SES income group, n (%)

SES income quintile

1 2 3 4 5 (highest) Overall*
Variable (missing) (n=1,081,104) (n = 939,727) (n = 886,039) (n = 864,535) (n = 758,052) (N = 4,551,101)
Sex (39)
Female 578,819 (53.5) 493,849 (62.6) 462,300 (52.2) 447,176 (51.7) 388,424 (51.2) 2,381,579 (52.3)
Male 502,265 (46.5) 445,870 (47.4) 423,737 (47.8) 417,355 (48.3) 369,625 (48.8) 2,169,483 (47.7)
Age group, yr (0)
<1 40,910 (3.8) 32,066 (3.4) 30,346 (3.4) 30,074 (3.5) 22,052 (2.9) 156,639 (3.4)
1-4 52,992 (4.9) 45,337 (4.8) 45,069 (5.1) 46,091 (5.3) 36,261 (4.8) 226,604 (5.0)
5-9 45,894 (4.2) 41,444 (4.4) 42,472 (4.8) 43,531 (5.0) 37,532 (5.0) 211,690 (4.7)
10-17 76,240 (7.1) 73,088 (7.8) 75,592 (8.5) 78,080 (9.0) 73,497 (9.7) 377,943 (8.3)
18-39 338,886 (31.3) 282,110 (30.0) 257,810 (29.1) 242,897 (28.1) 198,688 (26.2) 1,327,720 (29.2)
40-64 327,097 (30.3) 280,363 (29.8) 264,136 (29.8) 258,547 (29.9) 232,778 (30.7) 1,369,579 (30.1)
65-74 82,161 (7.6) 75,927 (8.1) 69,957 (7.9) 68,923 (8.0) 65,086 (8.6) 363,496 (8.0)
75-99 116,924 (10.8) 109,392 (11.6) 100,657 (11.4) 96,392 (11.1) 92,158 (12.2) 517,430 (11.4)
Triage score (21,194)
1 (lowest) 6,117 (0.6) 5,282 (0.6) 4,942 (0.6) 4,754 (0.5) 4,035 (0.5) 25,254 (0.6)
2 155,795 (14.4) 137,493 (14.6) 129,088 (14.6) 131,535 (15.2) 115,916 (15.3) 672,195 (14.8)
3 460,436 (42.6) 400,115 (42.6) 371,072 (41.9) 365,472 (42.3) 316,746 (41.8) 1,921,341 (42.2)
4 385,840 (35.7) 339,683 (36.1) 323,463 (36.5) 316,458 (36.6) 278,115 (36.7) 1,651,289 (36.3)
5 (highest) 67,781 (6.3) 54,323 (5.8) 51,598 (5.8) 43,891 (5.1) 40,709 (5.4) 259,828 (5.7)
Day of week (0)
Weekday 783,831 (72.5) 678,206 (72.2) 637,269 (71.9) 618,680 (71.6) 539,659 (71.2) 3,273,581 (71.9)
Weekend/holiday 297,273 (27.5) 261,621 (27.8) 248,770 (28.1) 245,855 (28.4) 218,393 (28.8) 1,277,520 (28.1)
Shift (0)
00:01-08:00 157,094 (14.5) 132,703 (14.1) 123,311 (13.9) 121,414 (14.0) 104,199 (13.7) 641,635 (14.1)
08:01-16:00 497,761 (46.0) 437,326 (46.5) 413,746 (46.7) 402,371 (46.5) 358,285 (47.3) 2,119,902 (46.6)
16:01-24:00 426,249 (39.4) 369,698 (39.3) 348,982 (39.4) 340,750 (39.4) 295,568 (39.0) 1,789,564 (39.3)
Hospital ED volume (0)
< 20,000 152,029 (14.1) 144,505 (15.4) 138,335 (15.6) 132,206 (15.3) 124,136 (16.4) 698,524 (15.3)
20,000-< 40,000 260,053 (24.1) 225,569 (24.0) 223,520 (25.2) 222,714 (25.8) 174,686 (23.0) 1,109,468 (24.4)
40,000+ 669,022 (61.9) 569,653 (60.6) 524,184 (569.2) 509,615 (58.9) 459,230 (60.6) 2,743,109 (60.3)
Hospital type (0)
Community 759,772 (70.3) 673,826 (71.7) 649,249 (73.3) 638,236 (73.8) 541,040 (71.4) 3,273,768 (71.9)
Pediatrics 30,957 (2.9) 25,485 (2.7) 22,516 (2.5) 24,141 (2.8) 23,216 (3.1) 126,741 (2.8)
Small 128,027 (11.8) 117,766 (12.5) 114,047 (12.9) 110,501 (12.8) 88,820 (11.7) 565,029 (12.4)
Teaching 162,348 (15.0) 122,650 (13.1) 100,227 (11.3) 91,657 (10.6) 104,976 (13.8) 585,563 (12.9)
Urbal/rural (3,782)
Urban 844,538 (78.1) 735,255 (78.2) 690,192 (77.9) 678,723 (78.5) 589,652 (77.8) 3,545,680 (77.9)
Rural 236,566 (21.9) 204,472 (21.8) 195,847 (22.1) 185,812 (21.5) 168,400 (22.2) 1,001,639 (22.0)
Chief complaint (0)
Injury/trauma 294,179 (27.2) 270,607 (28.8) 261,281 (29.5) 262,821 (30.4) 239,368 (31.6) 1,333,973 (29.3)
GU/obstetric 44,213 (4.1) 38,349 (4.1) 36,094 (4.1) 35,826 (4.1) 30,082 (4.0) 185,473 (4.1)
Administrative issue 61,632 (5.7) 47,949 (5.1) 44,960 (5.1) 39,353 (4.6) 35,027 (4.6) 231,107 (5.1)
General signs and 57,452 (5.3) 48,512 (5.2) 44,195 (5.0) 42,195 (4.9) 37,786 (5.0) 231,382 (5.1)
symptoms
Other 78,358 (7.2) 67,019 (7.1) 62,052 (7.0) 60,054 (6.9) 53,313 (7.0) 322,627 (7.1)
Mental health 32,556 (3.0) 22,294 (2.4) 18,780 (2.1) 17,022 (2.0) 15,042 (2.0) 106,491 (2.3)
Gastrointestinal problems 129,043 (11.9) 110,762 (11.8) 104,290 (11.8) 100,387 (11.6) 84,678 (11.2) 531,137 (11.7)
Chest pain 62,122 (5.7) 55,569 (5.9) 52,350 (5.9) 51,138 (5.9) 44,733 (5.9) 266,987 (5.9)
Shortness of breath/ 50,208 (4.6) 41,937 (4.5) 38,652 (4.4) 36,934 (4.3) 31,009 (4.1) 199,474 (4.4)
asthma
URTl/otitis media 97,150 (9.0) 85,477 (9.1) 81,638 (9.2) 78,859 (9.1) 66,343 (8.8) 411,446 (9.0)
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Table 1. Continued

SES income quintile

1 2
Variable (missing) (n = 1,081,104) (n = 939,727)
Fever 43,433 (4.0) 38,011 (4.0)
Headache and other 79,213 (7.3) 69,046 (7.3)
neurologic problems
Skin problems 51,545 (4.8) 44,195 (4.7)
Headache 26,658 (2.5) 22,809 (2.4)
Abdominal pain 94,797 (8.8) 83,177 (8.9)
High-acuity abdominal 3,735 (0.3) 3,648 (0.4)

pain’

3 4 5 (highest) Overall*

(n = 886,039) (n = 864,535) (n = 758,052) (N = 4,551,101)
37,014 (4.2) 37,065 (4.3) 29,473 (3.9) 185,746 (4.1)
63,238 (7.1) 62,277 (7.2) 55,961 (7.4) 331,048 (7.3)
41,595 (4.7) 40,604 (4.7) 35,237 (4.6) 214,210 (4.7)
20,850 (2.4) 20,187 (2.3) 17,470 (2.3) 108,397 (2.4)
78,530 (8.9) 76,270 (8.8) 65,187 (8.6) 399,427 (8.8)

3,409 (0.4) 3,282 (0.4) 3,113 (0.4) 17,242 (0.4)

ED = emergency department; GU = genitourinary; SES = socioeconomic status; URTI = upper respiratory tract infection.

*Includes 21,644 patients with missing SES data.
"Subset of the abdominal pain group.

DISCUSSION

Among Ontario ED patients, we found that higher
SES was associated with a statistically significantly
higher likelihood of undergoing CT scanning com-
pared to patients in the lowest SES quintile. The
association was observed among all ED patients;
however, a stronger association was seen for those
presenting with headache and abdominal pain, chief
complaints that are common and often investigated
with the help of diagnostic imaging. However, the
association was not found to be statistically significant

in patients presenting with complex abdominal pain, a
group that represents higher-acuity illness with a
greater chance of having a clearcut indication for
ordering CT. This may suggest that factors other than
clinical appropriateness might be influencing the
decision as to who gets a CT scan in the ED but that
with greater clinical certainty regarding the indications
for CT, the influence of SES on the decision to order a
CT scan may be reduced.

Theoretically, SES should not affect access to or
quality of care in Canada’s universal health care system.
The vast majority of Ontarians have a health card

Table 2. Rate of CT scan overall and stratified by SES income group

1 2

Total

Number of patients 1,081,104 939,727

Proportion receiving CT (%) 7.76 8.25

95% ClI 7.71-7.81 8.19-8.30
Headache

Number of patients 26,658 22,809

Proportion receiving CT (%) 23.2 25.0

95% ClI 22.7-23.7 24.5-25.6
Abdominal pain

Number of patients 94,797 83,177

Proportion receiving CT (%) 18.4 20.7

95% ClI 18.1-18.6 20.5-21.0
Complex abdominal pain

Number of patients 3,735 3,648

Proportion receiving CT (%) 55.4 56.1

95% ClI 53.8-57.0 54.4-57.7

Cl = confidence interval; CT = computed tomography; SES = socioeconomic status.
*Includes patients with missing SES data.
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SES income quintile

3 4 5 (highest) Overall*
886,039 864,535 758,052 4,551,101
8.13 8.24 8.68 8.15
8.07-8.18 8.19-8.30 8.51-8.64 8.13-8.18
20,850 20,187 17,470 108,397
26.3 26.3 27.7 25.5
25.7-26.9 25.7-26.9 27.1-28.4 25.2-25.7
78,5630 76,270 65,187 399,427
20.7 21.6 22.6 20.6
20.4-21.0 21.3-21.9 22.3-22.9 20.5-20.7
3,409 3,282 3,113 17,242
56.0 56.7 57.0 56.2
54.3-57.7 55.0-58.4 55.2-58.7 55.5-56.9
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SES Group aOR (95% Cl)
{A) All Patients !
1 (lowest) 1 (reference) f
2 1.059(1.047,1.071) P *
3 1.075(1.063, 1.088) { gl
4 1.084(1.072, 1.096) : -
5 (highest)  1.077(1.065,1.090) T
[
1
(B) Patients presenting with Headache |
1 (lowest) 1 {reference) ?
2 1.157(1.106,1.210) ( —
3 1.238(1.183,1.297) I —_——
4 1.234(1.178,1.292) : ———
5 (highest)  1.276(1.217,1.339) " —_——
(
1
(C) Patients presenting with Abdominal Pain I
1 (lowest) 1 (reference) ¢
2 1.136(1.108, 1.165}) : ——
3 1.154(1.125,1.183) [ —
4 1,217 (1.187,1.249) ! ——
5(highest)  1.239(1.207,1.272) : ——
1
(D) Patients presenting with High Acuity Abdominal Pain :
1 {lowest) 1 (reference) ?
2 1.047(0.953,1.15) —
3 1.047{0.952,1.153) —e
4 1.088(0.988, 1.199) ! Y
5 (highest)  1.087(0.986,1.200) HED
1
(
1 1.1 1.2 13 14 1.5
Decreased Risk Increased Risk
of CT Scan of CT Scan

Figure 1. Adjusted odds ratios (aOR) (95% confidence intervals [95% CI]) for computed tomography (CT) scanning in (A) all
patients admitted to Ontario emergency departments and patients presenting to Ontario emergency departments with a chief
complaint of (B) headache, (C) abdominal pain, and (D) complex abdominal pain (age = 65 years, Canadian Triage and Acuity
Scale 1-3, admitted to hospital). Odds ratios adjusted for triage level, age group, sex, day of week, shift, hospital ED volume,
hospital type (pediatrics, small, teaching, community), residential area (urban, rural), and presenting chief complaint. SES =

socioeconomic status.

number, indicating that they are insured for medically
necessary care and should receive medically necessary
hospital and physician services regardless of age, race, or
income. However, there is still evidence to suggest that
lower SES patients receive fewer health services than
higher SES patients in Canada and elsewhere.*7%1°
Studies of SES in settings relevant to EDs have
found conflicting results. In the United States, low
SES has been linked to reduced emergency surgery for
appendicitis and other conditions.” In Ontario and
Alberta, studies of acute myocardial infarction have
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found that low SES was associated with fewer invasive
tests and greater l-year mortality.®* On the other
hand, low SES was not associated with differential
access to emergency surgery or trauma centre care in
Canada.>"

Various causes have been postulated for this
difference in health service use. Access barriers, such
as lack of transport, may play a role.?* Physical and
social barriers have been found to be among the
primary reasons for noncompletion of specialist con-
sultations.”’ We considered only patients already in the
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ED, where they theoretically have equal access to CT
scanning, suggesting that our results reflect factors
related to emergency physician decision making.

It is important to underline that our results do not
indicate, and we do not suggest, that higher SES
patients had more appropriate or better care than
lower SES patients. Rather, they suggest that patients
of different SES groups may be treated differently.
Receiving a CT scan is not always an indication of
appropriate treatment and may lead to harm through
unnecessary radiation exposure” or through false
positive scan results, leading to further unnecessary
testing. The odds ratios we observed, where statisti-
cally significant, reflect small absolute differences in
CT rates between the highest and the lowest SES
quintiles. However, with an overall CT use rate of 20
to 25% for headache and abdominal pain patients, and
with more than 500,000 Ontarians presenting each
year to an ED with one of those two problems, even
small absolute increases in rates still mean that
substantial numbers of additional patients undergo
CT scanning each year.

The limitations of our study merit emphasis.
Although the association between CT use and SES
may be due to physician decision making, there are
alternative explanations. Although a multivariate logis-
tical regression helped control for confounding vari-
ables, there may be residual confounding, such as
differential illness severity among high and low SES
patients or differences in clinical presentation. We
attempted to adjust for this using the Canadian CTAS
score, a validated triage score assigned by trained triage
nurses to each patient based on perceived acuity of the
presenting complaint,* and the chief complaint. Still, if
lower SES patients presenting to the ED were found to
be less sick after full examination by the emergency
physician, they may have been less likely to receive a
CT scan. Patients in the lowest income quintile had
the highest number of ED visits; however, we found
very similar results when we restricted our analysis to
only the first ED visit for each patient. It is also
possible that higher SES patients are more demanding
of higher technology tests and that physicians are
simply responding to this increased demand (which
would nonetheless be potentially clinically inappropri-
ate) or that low SES patients are more likely to refuse
CT imaging (which is wunlikely in our clinical
experience). Individual physician CT ordering prac-
tices and beliefs surrounding CT risk may also
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confound results, but only if physicians less likely to
order CT's were systematically more likely to encoun-
ter low SES patients. With respect to the complex
abdominal pain analysis, although no significant
association was found between SES and CT use, a
trend toward greater CT use with higher SES was
observed. The absence of a statistically significant
association may be due to limited power as this clinical
subgroup had a smaller population than the other
groups examined. Lastly, SES encompasses more than
just income and includes factors such as education and
occupation. We used economic data as there is
evidence that these alone can be used in health
research as a strong indicator of SES.*

CONCLUSION

SES is associated with use of CT scans in all patients
and in patients presenting to the ED with headache
and abdominal pain. Within each of these subgroups,
patients in the lowest SES quintile received fewer CT
scans than patients in all four of the higher SES
quintiles. No difference was seen among complex
abdominal pain patients, suggesting that as the clinical
indications for the test become more clearcut, use of
the test across SES quintiles is more uniform.
Ultimately, our results help inform the discussion
regarding the mechanisms by which SES may act as a
social determinant of health in Ontario EDs.
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