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Health care utilization in non-traumatic and traumatic spinal cord
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Study Design: Retrospective cohort design.
Objectives: To compare socio-demographic, impairment characteristics and utilization (physician and
emergency department (ED) visits) for non-traumatic (NTSCI) and traumatic (TSCI) spinal cord injury
1 year post inpatient rehabilitation.
Setting: Ontario, Canada.
Methods: Inpatient stays (2003–2006) were identified from the National Rehabilitation Registry
System. Exclusions were: in-hospital mortality; discharge after 31 March 2006; death within 1 year after
discharge. Multivariate logistic regression analyses were used to determine factors predicting high
utilization.
Results: NTSCI cases (n¼1002) were greater than TSCI (n¼560). NTSCIs were older (mean¼61.6,
s.d.¼15.8) with more co-morbidities, paraplegic (39.5%) and female (Po0.001). NTSCI had higher
FIM admission and discharge scores but lower change scores. Mean number of physician visits for
NTSCI and TSCI were 31.2 (median¼24) and 29.7 (median¼22), with no significant differences in
mean specialist visits (NTSCI 16.5: TSCI 17.0). Factors predicting 30 or more physician visits included
age 60 years or above (OR¼ 1.5; 95% CI¼1.2–1.9), urban living (OR¼1.59; 95% CI¼ 1.12–2.22) and
lowest quartile (18–88) discharge FIM (OR¼ 1.8; 95% CI¼1.4–2.3). Charlson score of 3 or more
(OR¼2.1; 95% CI¼1.3–3.2), urban living (OR¼ 1.92; 95% CI¼1.3–2.86) and lowest quartile
discharge FIM (OR¼1.5; 95% CI¼1.2–2.0) were associated with 20 or more specialist visits. Factors for
high ED use were: rurality (OR¼1.5; 95% CI¼ 1.1–2.1), low income (OR¼1.4; 95% CI¼1.1–1.9) and
low (18–88) discharge FIM (OR¼1.7; 95% CI¼1.3–2.2).
Conclusion: Both demonstrated significant health care utilization requiring attention to health care
needs; particularly for those living in rural settings, with low income and/or low functional ability.
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Introduction

Spinal cord injury (SCI) often results in significant changes

in long-term functional status and quality of life.1,2 To date,

the majority of literature on SCI characterizing the inci-

dence, impairments, demographics and health care utiliza-

tion has largely focused on people with traumatic SCI (TSCI),

with minimal research related to non-traumatic spinal cord

injury (NTSCI) population.3,4

NTSCIs are caused by a variety of medical conditions

including but not limited to: vertebral spondylosis, tumor

compression, vascular ischemia, neuronal motor disease,

infectious abscess and transverse myelitis.5 Ones et al.,6

suggest that NTSCI accounts for approximately one-third of

all SCI cases admitted to inpatient rehabilitation; however,

with the rising incidence of cancer-related SCI and aging

population, others suggest that NTSCI represents at least

50% of all inpatient rehabilitation SCI cases.4

The demographics of the NTSCI population have been

previously reported to differ from TSCI: they are generally

older, retired, paraplegic and have more co-morbidities.6,7

Further, the prevalence of NTSCI is relatively similar

among men and women.6,7 Respiratory disease, urinary tract
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infections, heart disease and skin infections are purported to

be more prevalent in the TSCI population compared with

NTSCI;3,7 however, Ones et al.6 suggest that the frequency

and type of complications after SCI are similar among these

two subgroups in the rehabilitation setting.

High rates of health care service utilization have been

observed within the TSCI population8 and are likely related to

preventable secondary complications.8 Munce et al.9 found

that individuals with TSCI had an average of 31.7 physician

visits in the first year following the injury; further, individuals

with TSCI are 2.7 times more likely to have physician visits.8

Given that the NTSCI population tends to be older and have

more co-morbidities at the time of diagnoses,6,7 outpatient

health care utilization for this potentially vulnerable subpo-

pulation of SCI needs examination.

There is a paucity of literature related to NTSCI prevalence

in the rehabilitation setting on a population-based level.

Further, there is a lack of research on outpatient utilization

of primary health care services. We speculated that this

NTSCI population warrants further examination, as they

likely represent a larger portion of the SCI population than

previously described due to rising cancer rates and an aging

population.10 The objectives of this study were: (1) to

compare the prevalence and impairment characteristics of

NTSCI and TSCI patients admitted to inpatient rehabilita-

tion; (2) to determine and compare the outpatient health

care utilization patterns (that is, family physician (FP),

specialist and emergency department (ED) visits) of patients

with NTSCI and NTSCI during the first year after their index

inpatient rehabilitation admission; and (3) to determine

factors that are associated with outpatient health care

utilization in both NTSCI and TSCI populations.

Methods

Setting

Ontario is located in central Canada and is the most

populous province with over 12 million residents, represent-

ing 40% of the Canadian population. Ontario has a universal

publicly funded health care system.

Design

This study used a retrospective cohort design with adminis-

trative data housed at the Institute for Clinical Evaluative

Sciences (ICES). Prevalence, sociodemographics and impair-

ment characteristics of Ontarians with TSCI and NTSCI were

examined and compared for the fiscal years April 2003 to June

2005 (1 April 2003 to 31 March 2006). Outpatient health care

service utilizations (FP, specialist and ED visits) of NTSCI and

TSCI patients were identified and compared during the first

year after discharge from inpatient rehabilitation.

Privacy/ethics

This study was approved by the Research Ethics Board at

ICES and Sunnybrook Health Sciences Centre in Toronto.

The ICES Confidentiality Committee maintains compliance

with current Ontario Health Information legislation and

data protection practices.

Data sources

National Rehabilitation Reporting System. The collection of

data in the National rehabilitation reporting system was

mandated for adult clients (18 years and over) receiving care

in designated rehabilitation beds. The main data elements

for individuals with SCI are patient demographics, admission

and discharge dates, level of injury and the Functional

Independence Measure (FIM) outcome measure. FIM is a

global assessment measure that was developed for use as part

of the Uniform Data System for Medical Rehabilitation

(UDSMR
SM) in the United States.11

Ontario Health Insurance Plan. The Ontario health insurance

plan database contains all physicians’ fee-for-service

claims.12 The main data elements included in a claim are

patient and physician unique identifying number, date of

the service/claim, fee code for service provided and fee paid.

The National Ambulatory Care Resource System. This database

provides information on all visits to emergency departments

in Ontario and was mandated for use in 2001. The main data

elements are reasons for the ED visit and patient demo-

graphics.

Study population

The initial population comprised of men and women

admitted to inpatient rehabilitation in the province of

Ontario with an initial (index) diagnosis of NTSCI or TSCI

between the fiscal years of April 2003 to June 2005. Diagnoses

were based on the Rehabilitation Client Groups11 04.1–04.3

(see Appendix A). Individuals were included if they had a

valid identifier, were greater than or equal to 18 years of age

and did not have an admission for rehabilitation in the year

before the index admission (this was to capture the incident

rehabilitation stay related to the SCI and minimize prevalent

cases). The following exclusion criteria were then applied

(in order): (1) in-hospital mortality; (2) index discharge after

31 March 2006; and, (3) died within 1 year after discharge

(a minimum of 1 year was needed for follow-up).

Measures

Level of injury. Injury level was categorized as paraplegia,

tetraplegia or other/unspecified.

Length of stay in inpatient rehabilitation. This is a measure of

number of days that an SCI case stayed in the inpatient

rehabilitation (admission to discharge) during the index

admission to rehabilitation.

Functional independence measure. The FIM ranges from 18

(total dependence) to 126 (total independence) and

captures information on 18 items in six domains: self-care,

sphincter control, mobility, locomotion, communication

and cognition.12

Charlson co-morbidity index (deyo-adaptation). The Charlson

Index is a weighted measure (ranges from 0 to 31) of relative

effects of a combination of 16 diseases/risk factors and has
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been adapted for use with administrative data International

Classification of Diseases (ICD-10) codes.14 Most patients

have a score of zero. The Charlson Index is widely used in all

aspects of outcome research and has been translated to an

administrative data format.14

Rurality. The Rurality Index of Ontario is made up of 10

components which are related to population factors and

distance. The Rurality Index of Ontario is a scaled index that

ranges between 0 and 100 and is calculated for all census

subdivisions within Ontario. Communities with higher

values are relatively more rural compared with communities

with lower values and values equal to or above the cut-point

of 45 are considered ‘rural’.15

Socioeconomic status (SES). As individual household income

level is not available in these administrative databases,

income levels are based on Canadian 2001 Census data.

Similar to other published studies,16 SES was assessed based

on the median income of the enumeration area associated

with the individual’s residential dissemination area, which is

the smallest geographical standard unit (usually 400–700

people) used in Canadian Census data. The Ontario popula-

tion was divided into income quintiles with 1 being the

lowest and 5 being the highest, which are proxy measures for

individual SES.

Analysis

Parametric and non-parametric statistics were used to

describe and compare the clinical characteristics and health

care utilization of patients with NTSCI and TSCI. Multi-

variate logistic regressions were conducted to examine

factors associated with high utilization defined as 30 or

more physician visits, 20 or more specialist visits and two or

more visits to the ED. These cut-points for high health care

utilization were based on the highest quartiles. The cut-point

for age (that is, 60þ years) was determined based on median

values. Variable selection in the regression were based on

conceptual clinical knowledge rather than stepwise selec-

tion, as the latter methodology has been shown to have

deficiencies such as decreased predictive information and

decreased model stability.17 All statistical tests were per-

formed at the 5% level of significance and were two-sided.

Results

Demographics and clinical characteristics

The number of NTSCI and TSCI cases admitted for

rehabilitation that met our inclusion criteria over the 3-year

study period was 1623 and 842 cases, respectively. The

exclusion criteria eliminated 16 for discharged dead, 124 for

discharged after March 2006 and 156 who died within 1 year

after index discharge. These criteria yielded 1002 NTSCI and

560 TSCI cases.

Individuals admitted to inpatient rehabilitation for NTSCI

were more likely to be older (mean¼61.6, s.d.¼15.8),

paraplegic (39.5%, n¼ 396) and have more co-morbidities

compared with TSCI cases (Po0.001; Table 1). There was an

approximately even sex distribution in the NTSCI group

(52.2% were male patients, n¼523) whereas 75% (n¼422) of

the sample was male in the TSCI group. Differences between

the two groups were also observed for FIM scores, as

individuals with NTSCI had significantly higher FIM scores

on admission (median¼83; IQR 68–97) and discharge

(median¼111; IQR 96–118); however, the change in FIM

scores was less for NTSCI (median¼20; IQR 9–31) compared

with TSCI (median¼22; IQR 7–40; Table 2). With respect to

the Charlson Index, the most prevalent conditions for NTSCI

were diabetes (n¼58, 5.8%), cancer (n¼53, 5.3%) and COPD

(n¼21, 2.1%). Diabetes (n¼8; 1.4%) and chronic obstructive

pulmonary disease/other respiratory disease (n¼8, 1.4%)

Table 1 Sociodemographic and clinical characteristics of TSCI and
NTSCI, fiscal years April 2003 to June 2005

Variable TSCI
N¼560

NTSCI
N¼1002

P-value

Age at index admission
Mean±s.d. 46.9±17.3 61.6±15.8 o0.001
Median (IQR) 46 (33–60) 64 (52–74)

Sex
Male 422 (75.4%) 523 (52.2%) o0.001
Female 138 (24.6%) 479 (47.8%)

Level of injury
Paraplegia 216 (38.6%) 396 (39.5%) o0.001
Tetraplegia 264 (47.1%) 186 (18.6%)
Other 80 (14.3%) 420 (41.9%)

Charlson index
0 473 (84.5%) 779 (77.7%) o0.001
1 12 (2.1%) 70 (7.0%)
2 59 (10.5%) 84 (8.4%)
3+ 16 (2.9%) 69 (6.9%)

Urban (that is, RIO o 45)
Yes 483 (86.3%) 882 (88.0%) 0.30
No 76 (13.6%) 115 (11.5%)

Income quintile 1¼ Lowest; 5¼Highest
1 108 (19.3%) 212 (21.2%) 0.04
2 100 (17.9%) 208 (20.8%)
3 114 (20.4%) 180 (18.0%)
4 86 (15.4%) 189 (18.9%)
5 122 (21.8%) 177 (17.7%)

Admission FIM score
Mean±s.d. 71.4±21.5 82.3±19.8 o0.001
Median (IQR) 67 (53–86) 83 (68–97)
Range 18–124 21–125

Discharge FIM score
Mean±s.d. 95.7±25.4 103.2±0.6 o0.001
Median (IQR) 106 (72–117) 111 (96–118)
Range 27–126 18–126
Quartile 1 (18–88) 190 (33.9%) 200 (20.0%)
Quartile 2 (89–109) 119 (21.3%) 254 (25.3%)
Quartile 3 (110–117) 116 (20.7%) 264 (26.3%)
Quartile 4 (118–126) 126 (22.5%) 253 (25.2%)

Change FIM score
Mean±s.d. 24.4±19.3 20.8±15.6 o0.001
Median (IQR) 22 (7–40) 20 (9–31)
Range �14–84 �86–78
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and acute myocardial infarction (n¼ 7, 1.3%) were the most

common conditions within the Charlson Index for TSCI.

Health care utilization

Both TSCI and NTSCI had high primary care utilization

during the year after inpatient rehabilitation (Table 2). The

mean number of physician visits for NTSCI and TSCI cases

was 31.2 (median¼24) and 29.7 (median¼22), respectively.

There were no significant differences identified between the

mean number of specialist visits for NTSCI (16.5) and TSCI

(17.0); however there were differences in the type of

specialty seen. NTSCI patients had more mean visits to

neurosurgeons (1.0), internists (2.6) and FPs (14.7) whereas

individuals with TSCI had significantly more mean visits to

physiatrists (4.1). The mean number of ED visits was similar

for both NTSCI (1.2) and TSCI (1.3).

Type of injury was not a significant predictor of health care

utilization after controlling for other clinical and socio-

demographic factors in multivariate modeling (Table 3).

Older age (X60 years), living in an urban setting (OR¼1.6)

and having the lowest quartile FIM (18–88) score upon

discharge (OR¼1.8) were significantly associated with

having 30 or more physician visits within the first year after

inpatient rehabilitation. Paraplegia level of injury (OR¼1.5),

higher co-morbidity (OR¼2.1), living in an urban setting

(OR¼1.9) and the lowest quartile FIM (18–88) score upon

discharge (OR¼1.5) were significantly associated with

having 20 or more specialist visits. Using multivariate

analyses, results showed that living in a rural environment

(OR¼1.5), having a lower income (OR¼1.4) as well as a

lower discharge FIM score (OR¼1.7) were significantly

associated with two or more ED visits (Table 4).

Discussion

The present study demonstrates that individuals with NTSCI

represent a significant proportion (64%) of SCI cases in the

Table 2 Health care utilization characteristics in TSCI and NTSCI, fiscal
years April 2003 to June 2005

Variable TSCI
N¼560

NTSCI
N¼1002

P-value

LOS of rehab episode
Mean±s.d. 72.6±60.3 45.4±36.6 o0.001
Median (IQR) 59 (31–101) 36 (18–64)
Range 1–602 1–212

ED visit during the first year
Mean±s.d. 1.3±2.5 1.2±2.4 0.47
Median (IQR) 0 (0–2) 0 (0–2)
Range 0–25 0–24

Physician visit during the first year
Mean±s.d. 29.7±27.7 31.2±25.5 0.27
Median (IQR) 22 (12–35) 24 (15–40)
Range 1–182 1–207

Specialty visit during the first year
Mean±s.d. 17.0±19.3 16.5±16.9 0.64
Median (IQR) 12 (6–20) 12 (6–21)
Range 0–182 0–134

Physiatrist visit during the first year
Mean±s.d. 4.1±9.5 2.6±8.3 0.001
Median (IQR) 2 (0–4) 0 (0–2)
Range 0–76 0–104

Neurosurgeon visit during the first year
Mean±s.d. 0.6±1.4 1.0±1.8 o0.001
Median (IQR) 0 (0–1) 0 (0–1)

Urologist visit during first year
Mean±s.d. 1.8±2.5 0.9±1.9 o0.001
Median (IQR) 1 (0–3) 0 (0–1)

Internist visit during the first year
Mean±s.d. 1.6±4.4 2.6±6.0 o0.001
Median (IQR) 0 (0–2) 1 (0–3)

GP/FP visit during the first year
Mean±s.d. 12.7±17.4 14.7±16.4 0.03
Median (IQR) 8 (4–15) 10 (5–18)
Range 0–167 0–167

Table 3 Multivariate logistic regression for factors associated with physician and specialist visits

Predictors X30 physician visits
odds ratio (95% CI)

P-value X20 specialist visits
odds ratio (95% CI)

P-value

Traumatic SCI 0.84 (0.65–1.08) 0.17 1.04 (0.80–1.35) 0.79
Male 0.93 (0.74–1.16) 0.49 0.92 (0.73–1.17) 0.50
Age 60 or above 1.54 (1.23–1.92) 0.0001 0.97 (0.76–1.23) 0.80
Injury level: paraplegia 1.20 (0.93–1.56) 0.14 1.53 (1.15–2.04) 0.003
Charlson score X3 1.56 (1.00–2.45) 0.052 2.05 (1.30–3.23) 0.0019
Urban (RIO def) 1.59 (1.12–2.22) 0.0082 1.92 (1.30–2.86) 0.001
Income quintile 1 0.98 (0.75–1.27) 0.87 0.81 (0.61–1.08) 0.15
Episode LOS (continuous) 1.00 (1.00–1.00) 0.19 1.00 (1.00–1.00) 0.48
Discharge FIM lowest quartile 1.83 (1.44–2.34) o0.0001 1.51 (1.17–1.95) 0.0018

Table 4 Multivariate logistic regression for factors associated with ED
visits

Predictors X2 ED visits
odds ratio (95% CI)

P-value

Traumatic SCI 0.93 (0.71–1.22) 0.60
Male 1.05 (0.82–1.34) 0.69
Age 60 or above 0.88 (0.69–1.12) 0.29
Injury level: paraplegia 1.11 (0.85–1.47) 0.44
Charlson score X3 1.03 (0.62–1.70) 0.91
Rural (RIO def) 1.54 (1.11–2.14) 0.01
Income quintile 1 1.44 (1.09–1.89) 0.009
Episode LOS (continuous) 1.00 (1.00–1.00) 0.70
Discharge FIM lowest quartile 1.71 (1.32–2.22) o0.0001
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inpatient rehabilitation setting. Consistent with other stu-

dies,7,18,19 NTSCI patients had significantly fewer days spent in

inpatient rehabilitation compared to TSCI and had higher FIM

scores upon discharge. Both NTSCI and TSCI had high

outpatient health care utilization patterns; however, there

were differences in the types of health care used. TSCI patients

had higher mean visits to physiatrists and urologists, whereas

NTSCI patients had higher mean visits to internists and FPs.

Despite these differences, type of injury was not a significant

predictor in utilization when adjusting for other clinical

factors such as age, co-morbidity, rurality, income and

discharge FIM scores. Rather, results showed that individuals

with SCI who may be more marginalized because they have

lower levels of income, lower levels of functioning and live in

rural areas, are more likely to have higher ED visits.

Socio-demographic and clinical characteristics

The clinical characteristics of the NTSCI and TSCI cases are

similar to previous studies.6,7,18,19 In particular, our NTSCI

sample had a mean age of 61.6 years with 52.2% of the

sample being male patients. Other studies have reported

mean ages for NTSCI ranging from 31 to 61 years with a

relatively even sex distribution.3,18,19 The majority of the

NTSCI sample had paraplegia compared with the TSCI group

which is also consistent with previous work.6,7 It is

noteworthy that 42% of the NTSCI sample did not have a

level of injury specified whereas only 14.3% were non-

specified for TSCI. This discrepancy might suggest that the

coding process in the inpatient rehabilitation setting needs

to be reviewed with particular attention to NTSCI and the

adoption of the international NTSCI etiology nomenclature

using ICD-10 codes.

Health care utilization

Our study has identified high outpatient health care

utilization patterns, approximately three times higher than

mean number of visits in the general population within the

same age strata20 for both groups. These visits may be related

to secondary complications.8 Importantly, rather than type

of injury, specific socio-demographic and impairment vari-

ables such as age, income, discharge FIM score and rurality,

were found to be significant predictors of health care

utilization. Individuals living in a rural area were less likely

to have high overall physician and specialist visits, but were

more likely to be admitted to the ED.

Several barriers have been previously proposed to influence

health care utilization with this population.21 Specifically

pertinent to a rural setting, there may be issues with access to

and availability of community health care services.22,23

Physical access, such as transportation to physician clinics

and accessibility into offices, as well as limited availability of

specialist care may be influencing increased ED use.

We also identified that low income and low discharge FIM

scores were significantly associated with the likelihood of high

ED visits. Individuals with lower income and/or lower func-

tional ability may have less informal networks of care resulting

in an increased vulnerability with negotiating the health care

system. Further, patients with lower SES have been shown to be

perceived as less attractive by physicians which may influence

the inequities observed in medical management.24

Our findings suggest that the discharge FIM score can be

informative with respect to community health care utilization.

These results are similar to those of Gabbe et al.25 which showed

the predictive utility of discharge FIM scores with functional

abilities at 6 months following inpatient rehabilitation.

Limitations

There are a few limitations to this study. At this time, we are

only able to identify NTSCI from the inpatient rehabilitation

setting as no ICD-10 codes are available for this group in the

acute care database. As a result, we are only able to comment

on utilization patterns of individuals who have received

inpatient rehabilitation, so there is a segment of NTSCI

population, which was not captured. Second, data were not

available on services provided outside the province of Ontario

or in private settings. Third, due to coding issues, we do not

know the specific reasons for high outpatient health care

utilization (that is, type of complication). There are likely

important differences between the types of secondary health

complications between those with NTSCI versus TSCI.

Conclusion

Despite the aforementioned limitations, to our knowledge

this is the first study that has examined and compared

outpatient health care utilization for individuals with NTSCI

and TSCI at a population-based level. Our findings suggest

that there may be limited access for more vulnerable

individuals with SCI living in rural settings, with low income

and/or low functional ability, which may subsequently

influence ED use.

Future research is warranted to investigate in more specific

detail reasons for high utilization and the nature of the

interaction with the health care system to help inform the

research, clinical and policy-related communities.
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Appendix A

Definition of Rehabilitation Client Group (RCG) codes from the National
Rehabilitation Reporting Systemsa

04.1: non-traumatic spinal cord dysfunction
04.110 paraplegia, unspecified
04.111 paraplegia, incomplete
04.112 paraplegia, complete
04.120 quadriplegia, unspecified
04.1211 quadriplegia, incomplete C1-4
04.1212 quadriplegia, incomplete C5-8
04.1221 quadriplegia, complete C1-4
04.1222 quadriplegia, complete C5-8
04.130 other non-traumatic SC

04.2 traumatic spinal cord dysfunction
04.210 paraplegia, unspecified
04.211 paraplegia, incomplete
04.212 paraplegia, complete
04.220 quadriplegia, unspecified
04.2211 quadriplegia, incomplete C1-4
04.2212 quadriplegia, incomplete C5-8
04.2221 quadriplegia, complete C1-4
04.2222 quadriplegia, complete C5-8
04.230 other traumatic SCI
14.3 major multiple trauma: spinal cord and multiple fracture/
amputation

aThe Rehabilitation Client Groups have been adapted from the UDSMR impairment

codes. Copyright 1997 Uniform Data System for medical rehabilitation, a division of

U B Foundation Activities Inc., all rights reserved. Used with permission.
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