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ABSTRACT

Objective: To examine the impact factors of activity-limiting injuries (ALI) on individuals and on the
Canadian population; to detect short and long term impact after injuries in the Canadian National
Population Health Survey (NPHS) from 1994 to 2006.

Design: This is a randomised longitudinal cohort study with biennial interview, which ranged from age,
sex, education, marital status, income, residence, height and weight to self-perceived health status,
health care utilization and medication use.

Setting: The study population was drawn from the NPHS with a random sample of 7,300 to 8,300
participants in both sexes over 20 years old from ten provinces and three territories in Canada.

Primary and secondary outcome measures: Logistic regression models were used to detect the
potential impact of ALI on individuals and on Canadian population. The interviews two years before and
two years after the ALI were compared to examine long-term effects, and the McNemar test option in
SAS was used for the matched analysis.

Results: The immediate impact was pain, disability, disruption of regular life. Long-term effects in
patients were chronic pain and increased medical doctor visits after ALI. Population impact included
loss of productivity of 10% of the most productive and a considerable increase in health care access and
cost. The odds ratios (ORs) for the 20-39 age group and males is more than for females for most years
(OR, 2.2;95% CI, 1.8-2.7 and OR, 1.4; 95% CI, 1.1-1.6). Individuals consuming nine or more alcoholic
drinks per week have significantly differences (OR, 1.5; 95% CI, 1.3-1.8).

Conclusion: The findings from this study illustrated the immediate and long term impact of individuals
and population level injuries in Canada. Injury control policies should aim to prevent the both the
number of injuries fatalities as well as the consequences among survivors.

Summary Boxes:

What is already known on this subject?
1. Activity-limiting injuries (ALI) burden such as increased steadily prevalence, mortality and
economic costs in Canada;
2. Showing increasing trends in obesity, limited activity, poor health status, medication use related
to ALI
3. Nature and types related to ALI,

What does this study add?
1. Potential associations between health care utilization and ALI before and after injury;
2. Hospital admission, Department emergency and medical doctors visits impacted on ALI;
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3. The immediate individuals impact such as pain, disability, disruption of regular life. Long-term
effects in patients were sequelae, chronic pain, stress and increased medical doctor visits after
ALIL Population impact included loss of productivity of 10% of the most productive and a
considerable increase in health care access and cost.

4. policies should aim to prevent both the number of injuries fatalities as well as the consequences
among survivors.
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INTRODUCTION

Injuries are a serious public health issue with a major impact on the lives of Canadians. They are
leading causes of death and hospitalization, as well as of disability, loss of productivity and potential
years of life lost (PYLL) [1]. Sequelaes from injuries can impact the quality of life for individuals and
population levels, such as activity limitation, functional disability and pain as process influenced by a
variety of social, psychological, and economic factors [2—5]. A rather complete analysis of injury in
Canada was based on emergency department (ED) visits and hospitalisation admissions for all of
Ontario province [6]. The analysis noted that one in four ED visits were injury-related, as were one in
every 17 hospitalisations [6]. These data accentuate the importance of injuries to the health care system.
Other studies have also demonstrated the increasing medical doctor (MD) contact, the use more

medications for pain, more days in hospital, and more hours of home care services [6-8].

Several studies of traumatic disability have also focused on injuries resulting in hospitalization
[9], types of injury [10-11], and serious head injuries [12]. Moreover, half of patients had some
limitation in activity for two days or more due to injury, and patients treated in the clinic were somewhat

more likely to have two or more days of limited activity than were patients treated in the ED [13].

Injuries are not only preventable, but the impact of injuries could also be lessened. In order to
develop effective policies leading to prevention of injuries and reduced impact of injuries on society,
information is needed about the influenced effects that individuals with injuries treated in the primary

care setting and not requiring hospitalization frequently result in significant functional impairment and
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to identify those injuries which, by virtue of their contribution to disability, would be targets for

prevention programs.

The objectives of this study are to explore the immediate and longer term consequences of injury
including physical, psychological, social and occupational functioning. This comprises a longitudinal
population health study, which will measure the impact of injuries on individual’s and population level
health status and well-being due to activity-limiting injuries (ALI) in the NPHS from 1994 to 2006 in

Canada.

METHODOLOGY
Study population

The source population for this study is the Canadian National Population Health Survey (NPHS),
from1994/1995 (cycle 1) to 2006/2007 (cycle 7) with 17,276 of the respondents in the survey except for
persons living on reserves or on Canadian Forces bases [6, 8]. The sample design is a multiple cluster
[14]. The sampling frame for the first cycle (1994/5) originated with the Canadian Labour Force
Survey (CLFS), a multi-stage, stratified sampling technique used for all provinces except Quebec for
which a provincial sampling frame was used [14]. In the second cycle 1996-1997 the NPHS started
using 17,276 of the respondents for a longitudinal component. For the 2000 cycle a few changes were

made in the questionnaire including more detailed questions on health care use after the ALI.

Nearly all respondents were re-interviewed biennially by telephone except for individuals

without telephone, for whom face to face interviews were used. Interviewers were instructed to follow
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all reasonable strategies to trace people. Response rates were 83.6% from cycle one to cycle two-92.8%,

cycle three-88.3%, cycle four-84.9%, cycle five-80.8%, cycle six-77.6%, and cycle seven-77.0%.

For the present study, interview cycles for 1996 to 2006 were used. Data were used from
respondents who were willing to share their data for data analysis, and who completed all interviews to
date and aschieved ages 20 and over. Since the source population, i.e. the total NPHS population,
covered more ages than the study population, i.e. the population analysed for this study, it was possible
to add younger persons from the source population to our study population after the cycle at which they
reached age of 20 years old. Consequently, the study population changed somewhat over the years of
the study, 1996 to 2006 allowing comparable cross-sectional analysis of populations with the same age

range and age distribution.

Variables

The interview ranged from background questions (age, sex, education, marital status, income,
residence, height and weight) to health-related questions (self-perceived health status, health care
utilization and medication use). For this study the answers were dichotomized. Body mass index (BMI)
was calculated as weight in kilograms divided by height in meters squared [15]. A BMI of 30 and over
was considered obese. Respondents were asked to rate their health as one of five categories: excellent,
very good, good, fair or poor and for this study, the lower two categories were combined as poorer
health and the top three as good health. Quartiles of total household income were calculated for the
population and the lower two quartiles combined for the low income category to be compared to the top

two as highest income category. A three-part physical activity index was calculated based on kilo-
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calories per kilogram of body weight per day expended (KKD). Physically active is defined as energy
expenditure of at least 3 KKD; moderately active corresponds to energy expenditure between 1.5 and 3
KKD; physically inactive is defined as less than 1.5 KKD. Medication use was elicited by the question:
“In the past 30 days, did you take ...?” This was followed by a series of questions, such as “Did you
take antidepressants?” “Did you take anything for pain?” A 'no' answer to the question "Are you

usually free of pain and discomfort?" was taken as indication that the respondent often suffered pain.

The definition of injury in the NPHS data was “In the past 12 months, did you have any injuries
serious enough to limit your normal activities?" If more than one, the following questions were to refer
to the most serious one. A separate question asked respondents a general question about limitations in
activity, “Because of a long-term physical or mental condition or a health problem, are you limited in the

kind or amount of activity you can do: at home? at school? at work? in other activities?”

Data Analysis

For the statistical analysis, SAS version 9.2 (SAS Institute, Cary, NC, USA) was used. Logistic
regression provided odds ratios (OR) with presence/absence of ALI as the dependent variable, adjusted
for age (in single years) and sex. Since the data were collected as a statistical sample of the Canadian
population, the ‘weight’ option was used in all SAS statistical analyses to make the results representative
of the Canadian population from 1994 to 2006 in seven cycles of cross-sectional studies. Weights were
provided by Statistics Canada according to their sampling procedures. In order to produce a meaningful
estimate of the variance for the weighted results, the weights were adjusted using the formula: [average

weight = (sample weight/sum of the sample weights) * sample size].
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In order to determine the characteristics, life style and health status, medical attention and health
care utilization as well as activity limitation and disability, which were impacted by ALI, all new injury
cases, 1.€., those who had not reported an injury in the previous interview were identified. For each new
case, data from three cycles were selected, 1) the cycle before reporting, 2) the cycle of reporting, 3) the
cycle after reporting. Data for the 1994 cycle were used only in this ‘before and after’ analysis. Only
the first recorded ALI report per person was included. The McNemar test option in SAS was used for

matched analysis.

RESULTS

The numbers of ALI in adult Canadians increased from 755 cases in 1996 to 1,006 in 2006 (not
shown in table). The weighted prevalence of all ALI increased steadily from 10.5% in 1996 to 12.8% in
2006. The population is showing increasing trends in obesity, limited activity, poor health status,
medication use, and potential injury sequelae, such as pain, stress and depression but declining trends in
lower income and current smoking (Table 1). The weighted percentages of medical doctor (MD) visits
decreased form 29.8% to 25.3%, emergency department (ED) visits went from 34.0% to 28.8%, and
hospital admission within 48 hours went from 6.5% to 4.9% from 2000-2006 for all ALI (Table 2). The
rate of hospital admissions within 48 hours for adults aged 50+ years was higher than that of young aged
(20-49) group. Rates of ALI for males were higher and increased more than for females. Furthermore,
younger adults (20-49 yrs.) tended to have more ALI (12.2% to 14.0%) than the older (50+ yrs.) adults

(8.6% to 9.8%) (Table 3).
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The most frequent types of ALI were sprains and strains (42%), followed by fractures and
dislocations (20%), and cuts, punctures and bites (10%) (Table 4). Only 3.3 to 5.0% of ALI were in the
category of brain, internal and multiple injuries. Men tend to have more cuts, punctures and bites while
women have more scrapes, bruises and blisters. Younger ages tend to have more sprains and strains and
older ages more fractures and dislocations (Table 4). Logistic regression analysis indicated that
younger age groups and male participants were more impacted by ALI, the OR for the 20-39 age group
and males is more than for females for most years. Only a few of the other variables show associations
with ALI - immigrants have consistently lower rates of ALI, while people consuming nine or more

alcoholic drinks per week have significantly higher rates. (Table 5).

Attributes in the interview cycle before the ALI were compared with the rates in the interview
year with the ALI and rates in the cycle after the ALI (Table 6). Some attributes showed higher rates
for the cycle with the ALI compared to the previous one, i.e., two years earlier, and then continued the
higher rate in the next cycle, i.e., two years after the ALI. This was true for limited activity, medical
doctor (MD) visits, experiencing pain, medication use for pain, sedatives/ tranquillizers, and

antidepressants for the patients with stress and depression (P<0.001) (Table 6).

DISCUSSION
Clearly, the impact of ALI can be found on several different levels. Immediate consequences
were experienced by the more than 10% of the Canadian population who annually report an ALIL, with

rates increasing from 10.5% in 1996 to 12.8% in 2006. According to the definition of ALI as activity-
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limiting injuries, all people with ALI experience a certain amount of disruption of their daily activities
with the impact varying according to the type and severity of their injury and depending on their
customary type of activity [16-19]. The most severe injury includes the 3-6% of ALI with brain, internal
and multiple injuries. About 20% of ALI were fractures and dislocations, many of whom necessitate a
period of altered activity. The elderly people are more likely to experience fractures than the younger
age groups. The most common injuries are sprains and strains, the impact of which also varies a great
deal depending on type and severity [20-21]. Groups most impacted by ALI were men and the younger
ages, and thus more likely to have their busy schedules and possibly income, as well as that of their
families disrupted. A widespread impact of injuries are on the workplace through absenteeism and on the
family through the disruption of customary activities. Besides the impact of injuries on every day
activities, there is also the impact on the health care system. About two thirds of people with ALI
sought some kind of medical care in the year 2000. Evidence was presented showing that the impact of
ALI might be even more far-reaching, as seen by the higher levels of medical care, and continued pain

remaining two years after the ALI were reported.

Other research on injuries have used a variety of definition of injuries, based on different sources
of information. Questions in the NPHS were able to put these other measures in perspective when
compared to ALI. For example, some studies use hospital-based data [22], but the present study shows
that only about 5% of ALI are admitted to hospital within the first 48 hours of the event. Assuming that
all injuries that require hospitalization are within the activity-limiting rubric, it is clear that studies done
on hospital data include only a small portion of important injuries [23]. However, the hospitalized

injuries will be the more severe injuries which take a disproportional share of the health care cost and
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disability [22]. Other studies have used ED visits as unit of measurement [6]. The present study showed
less than one third of ALI went to an ED to obtain treatment. Again, the latter are the more severe
injuries or those needing specialized treatment, e.g., casts on fractures, and thus have a greater impact
on daily life and cost. Another source of data commonly used has been mortality data. Although deaths
are definitely activity-limiting, obviously, none are included in this study. Mortality rates will also refer
to a quite different range of injuries than ALI. For example, in an US study, firearm-related injuries
were 22% of all injury deaths, second only to traffic accident related injuries, but firearms amounted to
less than 1% for non-fatal injuries [8]. Thus, different measuring units for measuring injury rates will
target different slices of the spectrum of injuries and provide different results. ALI are of special public

health importance not sufficiently studied.

Another level of impact resulting from ALI would consist of impact onb the health care system.
Approximately 60% of people with ALI obtain medical care of some type. Of these, approximately one
third of persons with ALI went to ED to experience the often long wait before receiving treatment. Back
at home the patient would not only experience the pain and disability of the ALI, but also the need to
negotiate the health care system, such as making appointments with physicians, specialists,
physiotherapists, etc., finding transportation, often needing someone to accompany them [24-27]. Even
though the proportion of the population with ALI increased over the years 2000-2006, decreases were
seen in use of primary care and the hospital ED visits as well as hospitalisation. This decrease in health
care use could be an indication either of greater difficulty in accessing health care, or the ALI reported
becoming less severe over the years. Berdahl found variation by ethnic group and sex, both in the

reporting of work-related injuries and in the seeking of medical care and the change in ethnic
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composition over the years could also be a factor in the NPHS data [28-30]. In any case, ALI are
suffered by a large proportion of the population annually, and a majority of these seek medical treatment
whether primary care, ED or hopsitla care . Some of these would need an ambulance for transportation.
Clearly, this entails a large cost to the health care system and any prevention would not only improve

quality of life of the putative victims but also would result in significantly lower health care costs.

Another type of impact would be long-term changes after the injury. The ‘before and after’ data
available in the NPHS consisted of comparing the cross-sectional data from the interview cycle before
the ALI with the data of the cycle reporting the ALI and with the next cycle after the ALI. While the
interviews for each respondent could be linked for the ‘before and after’ cycles it was more difficult to
determine which changes in attributes in the year of the ALI or subsequent years were sequelea of the
ALI For example, it might make sense that the increasing obesity for people with ALI be linked to
after-effects, e.g. [31], due to inactivity resulting from the ALI but, in fact, similar changes are
happening in the overall population. Given these caveats, we can note that no changes were found for
smoking and little change in excessive alcohol use. Most likely to show long-term effects due to ALI
were visits to medical doctors and ongoing pain. People with ALI showed increasing likelihood of
visiting a MD at least five times during the year which continured for the subsequent cycle. Similarly
pain increased in the cycle with the ALI and remained high over the years. Although this is weak
evidence, it confirms work on long-term effects of other researchers [32-33] and again emphasizes the

impact of ALI in the population.

Injuries have been found to lead to lost productivity, medical costs, compensation cost and
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possibly long-term health problems and disability [34-36], which was confirmed by the present results
for the Canadian population. Many injuries can be prevented and a better understanding of all aspects of
injuries will lead to better ways of prevention or the minimizing of their effects. However, collaboration
and cooperation is needed [37]. The European Union has committed itself to reducing number of traffic
fatalities from 450,000 to 235,000 by 2010, which as Goule et al., point out, will require strong measures
against use of alcohol [38-41], illicit and medicinal drugs before driving [42]. A difficulty is the multi-
faceted aspect of injuries. For example, a fall may have many causes, such as unsafe working conditions
or slippery stairs at home. Each of these would require different approaches to prevention. Similar
diversities are found for most other types of injuries. With all difficulties inherent in devising effective
interventions, prevention is still the best approach to lower the tremendous impact of ALI on the

Canadian population.

The NPHS data have important strengths, such as its representativeness of the Canadian
population and its longitudinal nature. Because of the longitudinal design, it was possible to identify
new ALI, meaning no ALI in the previous interview, and compare risk factors before and after the event,
as well as its consequences. The ‘before and after’ comparisons of the same person allowed for matched
analysis at different times. Important also is the extensive and consistent information available on each
respondent over the multiple cycles of the survey, such as type of ALI, and the medical care needed.
Besides strengths, the NPHS also has limitations. In spite of the abundance of data available, further
information is always desirable for particular uses of the data. One issue is the lack of distinction
between intentional and unintentional injuries, another is the large time spans over which the

information is available. Another issue is that of self-reported data. Part of self-reporting is recall of
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events. Recall of having had ALI has been shown elsewhere to be less accurate with increasing time and
is also likely to vary with severity of the injury [43-44]. Both of these would likely lead to an under-
reporting of ALI. In spite of its limitations the NPHS gives an invaluable view of the level of serious

injury in the Canadian adult population over a 12 year time period.

Another strength of these data is the use of ALI as a measurement of injury. There are various
units of measurement in measuring rates of injury in a population. The unit of measurement used in the
present study consists of the most serious ALI over the previous 12 months, excluding repetitive strains
injuries. The use of ALI means the delimitation of a particular kind of injury in the spectrum of injuries
as a concept meaningful to both respondent and researchers. In addition, it identifies a type of injury

sufficiently severe to impact a person’s regular routine.

CONCLUSION

The findings from this study quantified the immediate and long term impact of individuals and
population level injuries in Canada. The immediate impact was pain, disability, and disruption of regular
life. The two-thirds seeking medical care needed time, effort and know-how to negotiate the health care
system, let alone transportation and other related help. Long-term effects in patients were chronic pain
and increased medical doctor’s visits remaining two years after the ALI. Population impact included
loss of productivity of 10% of the most productive and a considerable increase in health care access and
cost. This study also particularly contributes to injury prevention in social and psychological health

services to help injured people make a better recovery and maintain the quality of life after injuries.
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Table 1: Weighted percentages of characteristics of ALI for which were impacted
on the study population, NPHS, Canada, 1994-2006

Year 1996 1998 2000 2002 2004 2006

wt%!'  wt%'  wt%'  wt%'  wt%'  wt%'

Total Number® 7,313 7,529 7,717 7,875 8,085 8,324
ALI (wt%) 10.5 10.9 11.4 12.6 12.6 12.8
Background variables

Partner 71.0 693 682 662 657 647
Low income 40.0 342 279 260 235 19.8
Completed High School 89.6 89.9 89.3 84.7 84.5 84.5
Rural 179 205 21.0  20.6 199 220
Immigrant 17.5 17.3 16.8 16.2 16.1 15.7
Health related variables

Current smoking 2277 213 20.4 17.1 17.1 16.0
Inactive 58.3 529  56.1 48.3 51.0 459
Obese 184 212 23.0 243 250 264
9+ alcohol drinks/ week 11.0 11.6 11.9 11.8 11.6 14.8
Region of residence

Atlantic 8.8 8.7 8.9 8.8 8.7 8.7
Quebec 25.5 256 259 260 @ 26.1 259
Ontario 36.3 36.0  36.0 35.8 36.1 36.2
Prairies 17.0 17.3 17.1 17.4 17.3 17.4
BC 12.5 12.4 12.1 12.0 11.8 11.9
Outcome-related

Ltd activity 17.3 17.8 1798 229 245 26.6
Health status 33.6 332 38 412 423 435
5+ Medical Doctor visits /year 24.2 263 26.64 27.6 28.3 26.8
Pain 12.3 13.7 13.3 15.1 16.4 15.8
Stress 26.3 292 2509 273 28.3 27.4
Depression 6.1 5.8 6.43 6.9 7.1 6.0
Medication use in last 30 years

Pain medication 65.6 67.5 70.1  70.23 70.4 70.6
Tranquilizer/ sedative 5.1 53 6.8 8.12 8.2 10.0
Antidepressants 3.6 4.4 54 59 6.9 7.0

! wt%--Weighted percentages making rates representative of the Canadian population
? Number in study population
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1

2

3

g Table 2: Percent of persons with ALI for which were impacted on medical attention

6 and health care resource utilization by age and sex groups, NPHS, Canada, 1994-2006*
7 Year 2000 2002 2004 2006
g wt%'  wt%' wt%'  wt%'
10 All Number of ALI 865 932 913 1,005
11 None 335 40.1 38.5 40.7
ig Medical Doctor (MD) visits 29.8 27.1 27.3 253
14 Emergency Department (ED) visits 34.0 28.5 31.0 28.8
15 Hospital admission in 48 hours 6.5 5.4 5.5 4.9
16 Other 2.7 4.3 3.1 52
ig Any 66.6 600  61.5 593
19  Males Number of ALI 394 460 463 482
20 None 34.8 422 41.6 41.5
21 MD visits 266 265 247 236
2 ED visits 345 274 308 297
24 Hospital admission in 48 hours 9.5 4.5 4.6 4.1
25 Other 4.1 4.0 2.9 5.3
- Any 652 578 584 585
og  Females Number of ALI 471 472 450 523
29 None 323 37.6 34.8 39.7
30 MD visits 326 277 305 273
> ED visits 336 299 313 278
33 Hospital admission in 48 hours 4.0 6.4 6.6 5.7
34 Other 1.5 4.7 34 5.1
> Any 677 624 652 602
37  Age20-49 Number of ALI 588 601 564 590
38 None 34.2 40.7 39.7 41.1
39 MD visits 29.1 277 285 243
o ED visis 343 276 287 273
42 Hospital admission in 48 hours 6.2 4.1 29 3.6
43 Other 2.5 4.1 3.1 7.3
P Any 658 593 32 589
46 Age 50+ Number of ALI 277 331 349 415
47 None 31.8 38.6 36.6 40.1
48 MD visits 31,5 258 253 269
B ED visits 336 306 349 3L
51 Hospital admission in 48 hours 7.3 8.1 9.9 6.9
52 Other 3.2 4.9 3.2 1.9
> Any 614 593 635 599
gg * Dalta on medical treatment was available only from 2000-2006

57 wt% ---Weighted percentages making rates representative of the Canadian population

58
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Table 3: Percentages for ALI for which were impacted by activity limitation
per year, NPHS, Canada, 2000-2006*

Years 2000 2002 2004 2006
Injury
status wt%'  wt%'  wt%'  wt%'
All None 85.5 84.0 84.0 82.2
Activity limiting only 10.8 12.1 11.6 12.0
Non-activity limiting 3.1 3.0 3.5 5.1
Both 0.6 0.4 1.0 0.8
Males None 84.9 82.0 82.2 80.1
Activity limiting only 10.5 13.5 13.2 13.2
Non-activity limiting 3.9 3.9 34 5.6
Both 0.7 0.7 1.3 1.1
Females None 86.0 85.8 85.7 84.1
Activity limiting only 11.1 10.8 10.1 10.9
Non-activity limiting 24 3.0 3.6 4.6
Both 0.5 0.4 0.7 0.5
Ages None 83.5 81.7 81.2 79.3
20-49 Activity limiting only 12.2 13.9 13.3 14.0
Non-activity limiting 3.5 3.7 4.3 5.8
Both 0.8 0.7 1.3 0.9
Ages None 88.5 87.2 87.4 85.3
50+ Activity limiting 8.6 9.5 9.5 9.8
Non-activity limiting 2.6 3.1 2.5 4.2
Both 0.3 0.3 0.6 0.6

* Data on medical treatment was available only from 2000-2006
! wt%--Weighted percentages making rates representative of the Canadian
population
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1

2

3

g Table 4: The pathology of ALI for which were impacted on patients’ ED visits, admission
6 and length of stay in hospital and consequence, NPHS, Canada, 1994-2006

7

g Interview cycles 1996 1998 2000 2002 2004 2006
10 N? Number of ALI 755 786 865 931 911 1,006
i Patterns of ALI W% 'wi% 'wt% 'wt%  'wi%  'wi%
13 ALL Brain, internal, multiple 4.9 33 5.8 3.2 39 43
14 Fractures/dislocation 206 212 199 203 222 249
I Burns 53 33 43 28 43 37
17 Sprains, strains 42.0 423 424 47.3 42.8 42.2
ig Cuts, punctures, bites 102 155 11.8 11.6 11.1 9.7
20 Scrapes, bruises, blisters 7.7 6.9 7.8 4.8 7.1 6.3
21 Other 9.3 7.5 8.0 10.0 8.6 8.9
gg Total 100.0 100.0 100.0 100.0 100.0 100.0
24  Males Brain, internal, multiple 54 2.8 5.0 24 4.1 4.5
25 Fractures/dislocation 213 215 215 20.3 21.0 26.1
- Burns 58 24 39 35 46 27
28 Sprains, strains 396 42.6 40.5 47.2 41.7 39.8
29 Cuts, punctures, bites 122 174 16.7 139 13.6 13.1
32 Scrapes, bruises, blisters 6.2 5.2 5.7 4.4 6.2 5.8
32 Other 9.5 8.1 6.7 8.3 8.8 8.0
22 Females Brain, internal, multiple 4.3 39 6.4 3.8 3.6 4.2
35 Fractures/dislocation 198 21.0 185 21.6  23.6 233
36 Burns 4.5 4.1 4.7 3.6 4.0 4.8
g; Sprains, strains 45.0 419 441 460 443 449
39 Cuts, punctures, bites 7.8 133 7.7 9.1 7.9 6.0
40 Scrapes, bruises, blisters 9.5 8.9 9.5 6.4 8.2 7.0
phs Other 91 69 91 95 84 98
43  Age 20-49  Brain, internal, multiple 4.8 33 4.9 3.1 3.7 3.0
44 Fractures/dislocation 174  19.8 225 17.4 182 229
P Burns 55 33 41 35 50 48
47 Sprains, strains 438 472 428 51.3 509 463
jg Cuts, punctures, bites 109 155 11.5 10.7 9.4 94
50 Scrapes, bruises, blisters 8.5 5.0 7.5 4.5 4.4 4.6
51 Other 9.1 5.9 6.7 9.5 8.4 9.0
gg Age 50+  Brain, internal, multiple 54 34 76 3.4 42 6.3
54 Fractures/dislocation 30,8 249 138 264 290 279
55 Burns 4.3 3.0 4.9 1.4 33 1.9
gs Sprains, strains 36.2 302 41.7 39.0 29.1 35.8
58
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Cuts, punctures, bites 8.1 152 125 13.4 13.7 10.3
Scrapes, bruises, blisters 51 117 8.5 5.4 11.7 9.1
Other 10.1 11.6 11.0 11.0 9.0 8.7

' wt%--Weighted percentages making rates representative of the Canadian population
2 Number of ALI in study population
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1
2
3
4 . . . .
5 Table 5: Odds ratios (OR) and 95% confidence interval (C.1.) of ALI for which were impacted by
6 life style and socioeconomic status, adjusted for sex and age, NPHS, Canada, 1994-2006
7
8
9 1996 1998 2000 2002 2004 2006
i? OR 95%CIl OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%C.L
T
12
13 M/F 14* 1.1-16 1.3* 1.1-16 09 08-1.1 1.3* 1.1-1.5 14* 12-1.6 13* 1.1-14
14Age groups
ig 20-39 2.1* 1.6-29 19* 15-24 1.8* 14-23 22%* 18-27 1.8* 15-22 22%¥ 1.8-2.6
17 40-59 1.6* 1.1-2.1 14* 1.1-1.8 13 10-16 1.6* 13-20 13 1.0-15 1.5% 12-1.38
18 60+
19 (reference) 1.0 1.0 1.0 1.0 1.0 1.0
20
21 . )
22Background variables
23Married/ 10 08-12 10 08-12 10 08-12 10 09-12 09 07-10 09 08-10
24Common-law  yes/no
25income low/high 1.1 09-13 1.0 09-13 12 10-14 09 08-1.1 1.1 09-13 12 1.0-14
26Completed
27 P 12 10-15 11 09-13 10 08-12 09 08-1.1 09 07-1.0 11 09-13
5 8ngh School  yes/no
ogRural yes/no 1.1 09-14 1.1 09-13 09 07-11 1.1 09-13 08 07-10 1.0 08-1.1
30Non-English  yes/no 09 07-1.1 09 07-10 08 07-10 08 07-10 07 06-09 08 0.7-09
311mmigrant yes/no 06 05-08 07 06-09 08 06-10 08 06-10 07 05-08 0.7 06-09
32
33
34Health related’
35Current
36smoking yes/no .. 09-14 1.1 09-13 12 10-15 12 10-15 09 08-1.1 09 0.7-1.1
37Physical
ginactivity yes/no 08 07-09 08 07-09 08 06-09 09 08-1.1 08 07-09 08 07-09
40
410bese yes/no 12 10-15 1.2 1.0-15 1.t 09-13 10 09-12 11 09-13 1.0 08-1.1
42
43Alcohol 9+/less 12 09-15 12 10-16 13 10-17 14% 12-18 12 10-15 15% 13-18
44drink /week
45
46 Alcohol 5+ at
coholStat o Myfless 13 10-15 14%* 12-17 14* 12-17 12 10-15 13* 11-15 13% 1.1-15
47a time
48
49
50
511. For sex group, females are the reference group
523, For background variables comparison groups, the second listed group for binary variables is the reference group
533, For health-related comparison groups, the second listed group for binary variables is the reference group

Eﬁ* Means that there are statistically significant difference compared with control groups

I

56
57
58
59
60
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Table 6: Persons with ALI for which were impacted on life style, socioeconomic status, and health

care utilization before and after the injury, NPHS, Canada, 1994-2006

Before During After

% % % p value® N**
A B C AvsB BvsC AvsC
Risky behaviours and socioeconomic status
Income low 36.3 32.1 28.5 <0.001 <0.001 <0.001 2,892
Obese obese 17.8 19.7 224 0.005 <0.001 <0.001 1,780
Physical activity  inactive 50.4 47.1 48.1 0.001 0.197 0343 3,044
Smoking current 19.0 18.5 182 0265 0384  0.077 1,693
Alcohol drinking  9+/wk 9.6 10.7 112 0.048  0.535 0349 3,548
Health-related issues
Limited activity ~ yes 18.7 25.5 263 <0.001 0.221 <0.001 3,657
Health status poor 33.1 36.3 39.6 <0.001 <0.001 <0.001 3,653
Medical Doctor
visits S5+/year 26.5 34.0 29.8 <0.001 <0.001 <0.001 3,616
Pain yes 13.7 16.8 17.3 <0.001 0.432 <0.001 3,657
Stress yes 29.7 313 294 0.104 0.050 0.757 2,967
Medication use in past 30 days before interview
Pain medication  yes 61.9 70.2 70.8  <0.001 0.489 <0.001 3,640
Sedatives
/tranquiliser yes 5.7 7.2 8.1 0.001 0.055 <0.001 3,639
Antidepressants  yes 4.2 5.9 6.2 <0.001 0.346 0.403 3,641

*P value calculated by McNemar's test

** N of persons making up the matched analysis for the before and after analysis
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ABSTRACT

Objective: To examine the prevalence and factors affecting activity-limiting injuries (ALI) on
individuals and on the Canadian population; to estimate the short and long term impact on health status
and well-being due to ALI in Canada from 1994 to 2006 using the Canadian National Population Health
Survey (NPHS).

Design: The NPHS is a randomised longitudinal cohort study with biennial interviews, with information
on age, sex, education, marital status, income, residence, height and weight to self-perceived health
status, health care utilization and medication use in addition to ALL

Setting: The study population was a random sample of male and female participants 20 years and older
from ten provinces and three territories in Canada.

Primary and secondary outcome measures: Logistic regression models were used to assess the
potential impact of ALI on individuals and on the Canadian population. The interviews two years before
and two years after the ALI were compared to examine long-term effects, and the McNemar test option
in SAS was used for the matched analysis.

Results: The immediate impacts of ALI were pain, disability, and disruption of regular life. Long-term
effects in patients were chronic pain and increased medical doctor visits. Population impact included a
considerable increase in health care access and cost. The odds ratios (ORs) for the 20-39 age group
compared to those 60+ was OR, 2.2; 95% CI, 1.8-2.7, while the OR associated with being male was 1.4;
95% CI, 1.1-1.6. Individuals consuming nine or more alcoholic drinks per week were also significantly
more likely to report an ALI (OR, 1.5; 95% CI, 1.3-1.8).

Conclusion: The findings from this study illustrated the immediate and long term impact of individuals
and population level injuries in Canada. Injury control policies should aim to prevent the both the
number of injuries fatalities as well as the consequences among survivors.

Summary Boxes:

What is already known on this subject?
1. Activity-limiting injuries (ALI) burden such as increased steadily prevalence, mortality and
economic costs in Canada;
2. Showing increasing trends in obesity, limited activity, poor health status, medication use related
to ALI
3. Nature and types related to ALI,

What does this study add?
1. Potential associations between health care utilization and ALI before and after injury;
2. Hospital admission, Department emergency and medical doctors visits impacted on ALI;
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3. The immediate individuals impact such as pain, disability, disruption of regular life. Long-term
effects in patients were sequelae, chronic pain, and increased medical doctor visits after ALI.
Population impact included loss of productivity and a considerable increase in health care access
and cost.

4. policies should aim to prevent both the number of injuries fatalities as well as the consequences
among survivors.
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INTRODUCTION

Injuries are a serious public health issue with a major impact on the lives of Canadians. They are
leading causes of death and hospitalization, as well as of disability, loss of productivity and potential
years of life lost (PYLL) [1-4]. Sequelae from injuries include activity limitation, functional disability
and pain which in turn influence a variety of social, psychological, labour force, and economic factors
[5-8]. An analysis of emergency department (ED) visits and hospitalisation admissions for Ontarionoted
that one in four ED visits were injury-related, as were one in every 17 hospitalisations [9]. These data
accentuated the importance of injuries to the health care system. Other studies have demonstrated the
increasing medical doctor (MD) contacts, the use more medications for pain, more days in hospital, and

more hours of home care services [9-11].

Several studies of traumatic disability have also focused on injuries resulting in hospitalization
[12], types of injury [13-14], and serious head injuries [15]. One study reported that half of patients had
some limitation in activity for two days or more due to injury, and patients treated in the clinic were
somewhat more likely to have two or more days of limited activity than were patients treated in the ED

[16].

Injuries are not only largely preventable, but the impact of injuries can usually be lessened. To
develop effective policies leading to the prevention of injuries and to reduce the impact of injuries on
society, information is needed about the influenced effects that individuals with injuries treated in the

primary care setting and not requiring hospitalization frequently result in significant functional
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impairment and to identify those injuries which, by virtue of their contribution to disability, would be

targets for prevention programs.

The objectives of this study are to explore the immediate and longer term consequences of injury
including physical, psychological, social and occupational functioning. This comprises a longitudinal
population health study, which will measure the impact of injuries on individual’s and population level
health status and well-being due to activity-limiting injuries (ALI) in the NPHS from 1994 to 2006 in

Canada.

METHODOLOGY
Study population

The source population for this study was the Canadian National Population Health Survey
(NPHS), from1994/1995 (cycle 1) to 2006/2007 (cycle 7). The study population was designed to be
representative of the Canadian population with the exception of persons living on Indian reserves or on
Canadian Forces bases [9, 11]. The sample design was a multiple cluster [17], ideal for controlling costs
when personal interviews are needed, as was the case for cycle 1 of the NPHS. To cover as much as
possible of the Canadian population, separate components of the survey were also carried out in the
Territories and in health care institutions. In the Territories, a simpler stratified design was used. As
well, anticipating the creation of Nunavut, separate strata were formed for each of the future territories,
Nunavut and NWT [17]. The sampling frame for the first cycle (1994/5) originated with the Canadian
Labour Force Survey (CLFS), a multi-stage, stratified sampling technique used for all provinces except

Quebec for which a provincial sampling frame was used [17]. From the 2000 cycle onward, additional
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questions were added to the questionnaire, such as more detailed questions on health care use after the

ALI, with the result that some analyses are restricted to data from 2000 to 2006

Nearly all respondents were re-interviewed biennially by telephone except for individuals
without a telephone, for whom face to face interviews were used. Interviewers were instructed to follow
all reasonable strategies to trace people. Response rates were 83.6% for cycle one, 92.8% for cycle two,
88.3% for cycle three, 84.9% for cycle four, 80.8% for cycle five, 77.6% for cycle six and 77.0% for

cycle seven.

To look at ADIs resulting from new injuries, data for cycles from 1996 to 2006 were used; data
for 1994 was only used for the “before and after” analysis (Table 6). Data were used from respondents
who were willing to share their data for data analysis, who completed all interviews to date, and who
achieved the age of 20 before 2006. Since the source population, i.e. the total NPHS population,
covered more ages than the population analysed for this study, it was possible to add younger persons
from the source population to our study population after the cycle at which they reached age of 20 years
old. Consequently, the study population changed somewhat over the years of the study allowing

comparable cross-sectional analysis of populations with the same age range and age distribution.

Variables
The interview ranged from background questions (age, sex, education, marital status, income,
residence, height and weight) to health-related questions (self-perceived health status, health care

utilization and medication use). Body mass index (BMI) was calculated as weight in kilograms divided
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by height in meters squared [18]. A BMI of 30 or over was considered obese. Respondents were asked
to rate their health as one of five categories: excellent, very good, good, fair or poor and for this study,
the lower two categories were combined as poorer health and the top three as good health. Depression
and stress were measured by the following questions: “have you had 2 weeks in a row during the past 12
months when you were sad, blue, or depressed?” and “During the past month, about how often did you
feel: ... so sad that nothing could cheer you up? ... nervous? ... restless or fidgety? ... hopeless?...
worthless?”. A question about number of visits to any type of physician or medical specialist in the past
year was dichotomized as: “five or more visits, versus fewer than five visits”. Alcohol consumption was
based on a series of question on the number of drinks consumed each day of the past seven days before
the interview. For this study, this was expressed as drinking nine or more drinks per week, versus
drinking eight or less. In this study, “alcohol used 5+ at a time” was defined as "How often in the past
week have you had 5 or more drinks on one occasion?". The variable “hospital treatment” was
described as "Did you receive any medical attention for this injury from a health professional within 48
hours?" For example, doctor, hospital emergency room. Quartiles of total household income were
calculated for the study population, with the lower two quartiles combined for the low income category
to be compared to the top two as the high income category. A Physical activity index was calculated
based on kilocalories per kilogram of body weight per day expended (KKD). Physically active was
defined as energy expenditure of at least 3 KKD; and physically inactive was defined as less than 1.5
KKD. Medication use was elicited by the question: “In the past 30 days, did you take ...?” This was
followed by a series of questions, such as “Did you take antidepressants and or anti-stressants?” “Did
you take anything for pain?” A 'no' answer to the question "Are you usually free of pain and

discomfort?" was taken as indication that the respondent often suffered pain.
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The definition of injury in the NPHS data was “In the past 12 months, did you have any injuries
serious enough to limit your normal activities?" If more than one injury, the following questions were to
refer to the most serious one. A separate question asked respondents a general question about
limitations in activity, “Because of a long-term physical or mental condition or a health problem, have
you limited in the kind or amount of activity you could do: at home? at school? at work? in other

activities?”. Otherwise, they should be defined as non-activity limiting.

Data Analysis

For the statistical analysis, SAS version 9.2 (SAS Institute, Cary, NC, USA) was used. Logistic
regression was used to calculate odds ratios (OR) with the presence/absence of ALI as the dependent
variable, adjusted for age (in single years) and sex. Since the data were collected as a statistical sample
of the Canadian population, the ‘weight’ option was used in all SAS statistical analyses to make the
results representative of the Canadian population from 1994 to 2006 in seven cycles of cross-sectional
studies. Weights were provided by Statistics Canada according to their sampling procedures. In order to
produce a meaningful estimate of the variance for the weighted results, the weights were adjusted using
the formula: [average weight = (sample weight/sum of the sample weights) * sample size].

In order to determine the characteristics, life style and health status, medical attention and health
care utilization as well as activity limitation and disability, which were impacted by ALI, all new injury
cases, 1.€., those who had not reported an injury in the previous interview were identified. For each new
case, data from three cycles were selected, 1) the cycle before reporting, 2) the cycle of reporting, 3) the
cycle after reporting. Data for the 1994 cycle were used only in this ‘before and after’ analysis. Only

the first recorded ALI report per person was included. The McNemar test option in SAS was used for
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matched analysis. This study approved by the research ethics committee of Health Canada.

RESULTS

The numbers of ALI in the study population increased from 755 cases in 1996 to 1,006 in 2006
.The weighted prevalence of all ALI increased steadily from 10.5% in 1996 to 12.8% in 2006. Those
reporting ALI showed increasing trends in obesity, limited activity, poor health status, medication use,
and potential injury sequelae, such as pain, stress and depression but declining trends in lower income
and current smoking (Table 1). The proportion of injuries which resulted in activity limitations were
higher for males, and increased more over time than for females (Table 2). Furthermore, younger adults
(20-49 yrs.) were more likely to report activity limiting injuries (12.2% to 14.0%) compared to older
(50+ yrs.) adults (8.6% to 9.8%).Among respondents who reported a ALI, the weighted percentages who
reported five or more visits to a medical doctor (MD) within the previous year decreased from 29.8% in
2000 to 25.3% in 2006, emergency department (ED) visits went from 34.0% to 28.8%, and hospital
admission within 48 hours after the injury went from 6.5% to 4.9% (Table 3). The rate of hospital

admissions within 48 hours for adults aged 50+ years was higher than that of young aged (20-49) group.

The most frequently reported injuries resulting in activity limitation were sprains and strains
(42%), followed by fractures and dislocations (20%), and cuts, punctures and bites (10%) (Table 4).
Only 3.3 to 5.0% of ALIs were in the category of brain, internal and multiple injuries. Men tended to
have more cuts, punctures and bites while women had more scrapes, bruises and blisters. Younger ages

tended to have more sprains and strains and older ages more fractures and dislocations.
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Logistic regression analysis indicated that younger age groups and male participants were more
impacted by ALI. Only a few of the other variables showed associations with ALI - immigrants had
consistently lower rates of ALI, while people consumed nine or more alcoholic drinks per week had

significantly higher rates (Table 5).

Attributes of persons with an ALI were compared in the cycles before and after their injury
(Table 6). Most behavioural risk factors examined showed a pattern of an increase from the two years
previous to the ALI to the time of the ALI to a further increase the two years after the ALI. A similar

pattern was observed for health status and interactions with the health care system. (Table 6).

DISCUSSION

Based on NPHS data, more than 10% of the adult Canadian population annually experience an
ALI, with the proportion increasing from 10.5% in 1996 to 12.8% in 2006. According to the definition
of ALI as activity-limiting injuries, all people with ALI experienced a certain amount of disruption of
their daily activities with the impact varying according to the type and severity of their injury and
depending on their customary type of activity [19-22]. About 20% of ALIs were fractures and
dislocations, many of whom necessitated a period of altered activity. Older people were more likely to
report fractures than the younger age groups. The most common injuries were sprains and strains, the
impact of which also varied a great deal depending on type and severity [23-24]. An important impact
of injuries is on the workplace through absenteeism and on the family through the disruption of
customary activities [25-26]. Besides the impact of injuries on every day activities, there was also the

impact on the health care system [27]. In our data, in 2000, about two thirds of people with ALI sought
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some kind of medical care. Evidence was presented showing that the impact of ALI might be even more
far-reaching, as seen by the higher levels of medical care, and continued pain remaining two years after

the ALI were reported.

Other research on injuries has used a variety of definition of injuries, based on different sources
of information. Questions in the NPHS were able to put these other measures in perspective. For
example, some studies used hospital-based data [28], but the present study showed that only about 5% of
ALI were resulted in a hospital admission within the first 48 hours after the event. Assuming that all
injuries that required hospitalization were within the activity-limiting rubric, it is clear that studies using
only hospital data would include only a small portion of important injuries [29]. However, the
hospitalized injuries will be the more severe injuries which are responsible for a disproportional share of
the health care cost and disability [25]. Other studies have used ED visits as a unit of measurement [9].
The present study showed less than one third of ALI went to an ED to obtain treatment. Again, the latter
were the more severe injuries or those needing specialized treatment, e.g., casts on fractures, and thus
had a greater impact on daily life and cost. Another source of data commonly used has been mortality
data. Although deaths are definitely activity-limiting, obviously, none were included in this study. Fatal
injuries reflect a different range of injuries than those for ALI. For example, in an US study, firearm-
related injuries were 22% of all injury deaths, second only to traffic accident related injuries, but
firearms amounted to less than 1% for non-fatal injuries [11]. Thus, different measuring units for
measuring injury rates will target different slices of the spectrum of injuries and provide different results.

ALI are of special public health importance, but are not sufficiently studied.
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Another level of impact resulting from ALI would consist of impact on the health care system.
Approximately 60% of people with ALI obtained medical care of some type. Of these, approximately
one third of persons with ALI went to ED to experience the often long wait before receiving treatment.
Back at home the patient would not only experience the pain and disability of the ALI, but also the need
to negotiate the health care system, such as making appointments with physicians, specialists,
physiotherapists, etc., finding transportation, often needing someone to accompany them [30-33]. Even
though the proportion of the population with ALI increased over the years 2000-2006, decreases were
seen in use of primary care and the hospital ED visits as well as hospitalisation. This decrease in health
care use could be an indication either of greater difficulty in accessing health care, or that the nature of
ALIs has moderated over the years. Berdahl found variation by ethnic group and sex, both in the
reporting of work-related injuries and in the seeking of medical care and the change in ethnic
composition over the years could also be a factor in the NPHS data [34-36]. In any case, ALI are
suffered by a large proportion of the population annually, and a majority of these seek medical treatment
whether primary care, ED or hospital care. Clearly, this entails a large cost to the health care system and
any prevention would not only improve quality of life of the putative victims but also would result in

significantly lower health care costs.

Another type of impact would be long-term changes after the injury. The ‘before and after’ data
available in the NPHS consisted of comparing the cross-sectional data from the interview cycle before
the ALI with the data of the cycle reporting the ALI and with the next cycle after the ALI. While the
interviews for each respondent could be linked for the ‘before and after’ cycles it was more difficult to

determine which changes in attributes in the year of the ALI or subsequent years were sequelea of the
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1

2

3

g ALI For example, it might make sense that the increasing obesity for people with ALI be linked to

6

7 after-effects, e.g. [37], due to inactivity resulting from the ALI but, in fact, similar changes were

8

20 happening in the overall population. Given these caveats, we can note that no changes were found for
11

12  smoking and little change in excessive alcohol use. Most likely to show long-term effects due to ALI
14 were visits to medical doctors and ongoing pain. People with ALI showed increasing likelihood of
visiting a MD at least five times during the year which continued for the subsequent cycle. Similarly
19 pain increased in the cycle with the ALI and remained high over the years. Although this is weak

21 evidence, it confirms work on long-term effects of other researchers [38-39] and again emphasizes the

54 impact of ALIin the population.

28 Injuries have been found to lead to lost productivity, medical costs, compensation costs and

31 long-term health problems and disability [40-42], which was confirmed by the present results for the

33 Canadian population. Many injuries can be prevented and a better understanding of all aspects of
injuries will lead to better ways of prevention or the minimizing of their effects. However, collaboration
3g and cooperation is needed [43]. The European Union has committed itself to reducing number of traffic
40  fatalities from 45,000 to 25,000 by 2010, which as several reports point out, will require strong measures
against use of alcohol [44-47] and illicit and medicinal drugs before driving [48]. A difficulty in injury
45 prevention is the multi-faceted aspect of injuries. For example, a fall may have many causes, such as

47 unsafe working conditions or slippery stairs at home. Each of these issues would require different

5o approaches to prevention. Similar diversities are found for most other types of injuries. With all

52 difficulties inherent in devising effective interventions, prevention is still the best approach to lower the

54 tremendous impact of ALI on the Canadian population.
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The NPHS data have important strengths, such as its representativeness of the Canadian
population and its longitudinal nature. Because of the longitudinal design, it was possible to identify
new ALI, meaning no ALI in the previous interview, and compare risk factors before and after the event,
as well as its consequences. The ‘before and after’ comparisons of the same person allowed for matched
analysis at different times. Important also is the extensive and consistent information available on each
respondent over the multiple cycles of the survey, such as type of ALI, and the medical care needed.
Besides strengths, the NPHS also has limitations. One issue is the lack of distinction between intentional
and unintentional injuries. Another issue is that of self-reported data. Part of self-reporting is recall of
events. Recall of having had an ALI has been shown elsewhere to be less accurate with increasing time
and is also likely to vary with the severity of the injury [49-50]. Both of these would likely lead to an
under-reporting of ALL In spite of its limitations the NPHS gives an invaluable view of the level of

serious injury in the Canadian adult population over a 12 year time period.

Another strength of these data is the use of ALI as a measurement of injury. There are various
units of measurement in measuring rates of injury in a population. The unit of measurement used in the
present study consists of the most serious ALI over the previous 12 months, excluding repetitive strains
injuries. The use of ALI means the delimitation of a particular kind of injury in the spectrum of injuries
as a concept meaningful to both respondent and researchers. In addition, it identifies a type of injury

sufficiently severe to impact a person’s regular routine.

CONCLUSION
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1

2

3

5 The findings from this study quantified the immediate and long term impact of individuals and

6

7 population level injuries in Canada. The immediate impact was pain, disability, and disruption of regular
8

20 life. Long-term effects in patients were chronic pain and increased medical doctor’s visits remaining

11

12  two years after the ALI. Population impact included loss of productivity and a considerable increase in
14 health care access and cost. This study also particularly contributes to injury prevention in social and
psychological health services to help injured people make a better recovery and maintain the quality of

19 life after injuries.
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Table 1: The estimated percent of adult Canadians reporting an activity limiting
injury in the previous year based on NPHS data, 1996-2006

Year 1996 1998 2000 2002 2004 2006
All 10.5 10.9 11.4 12.6 12.6 12.8
Background variables
Married/common law 71.0 69.3 68.2 66.2 65.7 64.7
Low income 40.0 342 27.9 26.0 23.5 19.8
Completed High School 89.6 89.9 89.3 84.7 84.5 84.5
Rural 17.9 20.5 21.0 20.6 19.9 22.0
Immigrant 17.5 17.3 16.8 16.2 16.1 15.7
Health related variables
Current smoking 22.7 21.3 20.4 17.1 17.1 16.0
Inactive 583 52.9 56.1 48.3 51.0 459
Obese 18.4 21.2 23.0 243 25.0 26.4
9+ alcohol drinks/ week 11.0 11.6 11.9 11.8 11.6 14.8
Region of residence
Atlantic 8.8 8.7 8.9 8.8 8.7 8.7
Quebec 25.5 25.6 25.9 26.0 26.1 25.9
Ontario 36.3 36.0 36.0 35.8 36.1 36.2
Prairies 17.0 17.3 17.1 17.4 17.3 17.4
BC 12.5 12.4 12.1 12.0 11.8 11.9
Outcome-related
Limited activity 17.3 17.8 18.0 22.9 24.5 26.6
Poor health status 33.6 33.2 38.0 41.2 42.3 43.5
5+ Medical Doctor visits /year 24.2 26.3 26.6 27.6 28.3 26.8
Pain 12.3 13.7 13.3 15.1 16.4 15.8
Stress 26.3 29.2 25.1 27.3 28.3 27.4
Depression 6.1 5.8 6.4 6.9 7.1 6.0
Medication use in last 30 days
Pain medication 65.6 67.5 70.1 70.2 70.4 70.6
Tranquilizer/ sedative 5.1 53 6.8 8.1 8.2 10.0
Antidepressants 3.6 4.4 5.4 5.9 6.9 7.0
Total Number' 7,313 7,529 7,717 7,875 8,085 8,324
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Table 3: The percent of persons reporting specific health care use among those reporting an ALI

BMJ Open

by age group and sex, NPHS, Canada, 2000-2006*

Year 2000 2002 2004 2006
All Number of ALI 865 932 913 1,005
Medical Doctor (MD) visits (5+/year) 29.8 27.1 27.3 253
Emergency Department (ED) visits 34.0 28.5 31.0 28.8
Hospital admission in 48 hours 6.5 5.4 5.5 4.9
Other 2.7 4.3 3.1 52
Any 66.6  60.0 61.5 59.3
None 335 40.1 38.5 40.7
Males Number of ALI 394 460 463 482
MD visits (5+/year) 266 265 24.7 23.6
ED visits 34.5 27.4 30.8 29.7
Hospital admission in 48 hours 9.5 4.5 4.6 4.1
Other 4.1 4.0 2.9 53
Any 65.2 57.8 58.4 58.5
None 348 422 41.6 41.5
Females Number of ALI 471 472 450 523
MD visits (5+/year) 326 27.7 30.5 27.3
ED visits 33.6 299 31.3 27.8
Hospital admission in 48 hours 4.0 6.4 6.6 5.7
Other 1.5 4.7 34 5.1
Any 67.7 62.4 65.2 60.2
None 323 37.6 34.8 39.7
Age 20-49  Number of ALI 588 601 564 590
MD visits (5+/year) 29.1 27.7 28.5 243
ED visits 343 27.6 28.7 27.3
Hospital admission in 48 hours 6.2 4.1 29 3.6
Other 2.5 4.1 3.1 7.3
Any 65.8 59.3 32 58.9
None 342 40.7 39.7 41.1
Age 50+ Number of ALI 277 331 349 415
MD visits (5+/year) 31.5 25.8 253 26.9
ED visits 33.6  30.6 34.9 31.1
Hospital admission in 48 hours 7.3 8.1 9.9 6.9
Other 3.2 4.9 32 1.9
Any 614 593 63.5 59.9
None 31.8 38.6 36.6 40.1
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Table 2: Percentages for ALI for which were impacted by activity limitation
per year, NPHS, Canada, 2000-2006

Years

All

Males

Females

Ages 20-49

Ages 50+

Injury
status

None

Activity limiting (yes)
Activity limiting (no)
Both

None

Activity limiting (yes)
Activity limiting(no)
Both

None

Activity limiting (yes)
Activity limiting(no)
Both

None

Activity limiting (yes)
Activity limiting(no)
Both

None

Activity limiting (yes)
Activity limiting (no)
Both

For peer review only -

2000

85.5
10.8
3.1
0.6
84.9
10.5
3.9
0.7
86.0
11.1
24
0.5
83.5
12.2
3.5
0.8
88.5
8.6
2.6
0.3
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2002

84.0
12.1
3.0
0.4
82.0
13.5
3.9
0.7
85.8
10.8
3.0
0.4
81.7
13.9
3.7
0.7
87.2
9.5
3.1
0.3

2004

84.0
11.6
3.5
1.0
82.2
13.2
34
1.3
85.7
10.1
3.6
0.7
81.2
13.3
4.3
1.3
87.4
9.5
2.5
0.6

2006

82.2
12.0
5.1
0.8
80.1
13.2
5.6
1.1
84.1
10.9
4.6
0.5
79.3
14.0
5.8
0.9
85.3
9.8
4.2
0.6



©CoO~NOUTA,WNPE

Table 4: The type of activity-limiting injury as a proportion of all activity-limiting injuries ALI

NPHS, Canada, 1996-2006

BMJ Open

Interview cycles 1996 1998 2000 2002 2004 2006

N? Number of ALI 755 786 865 931 911 1,006
'Wt%  'wt%  'wt%  'wt%  'wt% 'wit%

ALL Brain, internal, multiple 4.9 33 5.8 3.2 39 43
Fractures/dislocation 206  21.2 19.9 20.3 22.2 24.9

Burns 53 33 4.3 2.8 4.3 3.7

Sprains, strains 42.0 423 424 47.3 42.8 42.2

Cuts, punctures, bites 10.2 155 11.8 11.6 11.1 9.7

Scrapes, bruises, blisters 7.7 6.9 7.8 4.8 7.1 6.3

Other 9.3 7.5 8.0 10.0 8.6 8.9

Total 100.0 100.0 100.0 100.0 100.0 100.0

Males Brain, internal, multiple 5.4 2.8 5.0 2.4 4.1 4.5
Fractures/dislocation 213 215 215 20.3 21.0 26.1

Burns 5.8 2.4 3.9 3.5 4.6 2.7

Sprains, strains 39.6  42.6 405 472 417 398

Cuts, punctures, bites 122 174 16.7 13.9 13.6 13.1

Scrapes, bruises, blisters 6.2 5.2 5.7 4.4 6.2 5.8

Other 9.5 8.1 6.7 8.3 8.8 8.0

Females Brain, internal, multiple 4.3 39 6.4 3.8 3.6 4.2
Fractures/dislocation 19.8 21.0 185 21.6 23.6 23.3

Burns 4.5 4.1 4.7 3.6 4.0 4.8

Sprains, strains 450 419 44.1 46.0 443 449

Cuts, punctures, bites 7.8 13.3 7.7 9.1 7.9 6.0

Scrapes, bruises, blisters 9.5 8.9 9.5 6.4 8.2 7.0

Other 9.1 6.9 9.1 9.5 8.4 9.8

Age 20-49  Brain, internal, multiple 4.8 33 4.9 3.1 3.7 3.0
Fractures/dislocation 174 19.8 225 17.4 18.2 22.9

Burns 5.5 33 4.1 3.5 5.0 4.8

Sprains, strains 43.8 472 428 51.3 509 463

Cuts, punctures, bites 109 155 11.5 10.7 9.4 9.4

Scrapes, bruises, blisters 8.5 5.0 7.5 4.5 4.4 4.6

Other 9.1 5.9 6.7 9.5 8.4 9.0

Age 50+ Brain, internal, multiple 5.4 34 7.6 34 4.2 6.3
Fractures/dislocation 30.8 249 138 26.4 29.0 27.9

Burns 43 3.0 4.9 1.4 33 1.9

Sprains, strains 36.2 302 41.7 39.0 29.1 35.8
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Cuts, punctures, bites 8.1 152 125 13.4 13.7 10.3
Scrapes, bruises, blisters 51 117 8.5 5.4 11.7 9.1
Other 10.1 11.6 11.0 11.0 9.0 8.7

' wt%--Weighted percentages making rates representative of the Canadian population
2 Number of ALI in study population
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1

2

3

4 . . .

5 Table 5: Odds ratios (OR) and 95% confidence interval (C.1.) of ALI by life style and

6 socioeconomic status, adjusted for sex and age, NPHS, Canada, 1996-2006

7

8

9 1996 1998 2000 2002 2004 2006

19 OR 95%CI OR 95%CIL OR 95%CI OR 95%CI OR 95%CI OR 95%C.L
I

12

13 M/F 14* 1.1-16 13* 1.1-1.6 09 08-1.1 1.3* 1.1-15 14* 12-1.6 13* 1.1-14

14Age groups

ig 20-39 2.1* 1.6-29 19* 15-24 1.8 14-23 22*% 18-27 18% 15-22 22*¥ 18-2.6

17 40-59 L.6* 1.1-2.1 14* 1.1-1.8 1.3 1.0-16 1.6* 13-20 13 1.0-15 1.5 12-1.8

18 60+

19 (reference) 1.0 1.0 1.0 1.0 1.0 1.0

20

21 N
22Background variables

23Married/ 10 08-12 10 08-12 10 08-12 10 09-12 09 07-10 09 08-10
24Common-law  yes/no
25income low/high 1.1 09-13 1.0 09-13 1.2 1.0-14 09 08-1.1 1.1 09-13 12 10-14
26Completed
27 P 12 10-15 11 09-13 10 08-12 09 08-1.1 09 07-1.0 11 09-13
5 8ngh School  yes/no
ogRural yes/no 1.1 09-14 .1 09-13 09 07-11 11 09-13 08 07-1.0 1.0 08-1.1
30Non-English  yes/no 09 07-1.1 09 0.7-10 08 07-10 08 07-10 07 06-09 08 0.7-09
311mmigrant yes/no 0.6* 05-0.8 0.7 0.6-0.9 0.8 06-10 08 06-10 0.7¢* 05-08 0.7* 0.6-09
32
33
34Health related’
35Current
36smoking yes/no .. 09-14 .1 09-13 12 10-15 12 10-15 09 08-1.1 09 0.7-1.1
37Physical
3ginactivity yes/no 0.8 0.7-09 0.8 0.7-09 0.8 06-09 09 08-11 08 07-09 08 0.7-09
40
410Obese yes/no 1.2 1.0-15 1.2 1.0-15 .t 09-13 10 09-12 1.1 09-13 1.0 08-1.1
42
43Alcohol 9+/less 12 09-15 12% 10-16 13* 1.0-17 14% 12-18 12 10-15 15% 13-18
44drink /week
45
46 Alcohol 5+ at

?0 ol Sta weekly/less 1.3* 1.0-1.5 14* 12-17 14* 12-17 12*¥ 10-15 13* 11-15 13* 1.1-15
47a time
48
49
50
511. For sex group, females are the reference group
523, For background variables comparison groups, the second listed group for binary variables is the reference group
533, For health-related comparison groups, the second listed group for binary variables is the reference group
Eﬁ* Means that there are statistically significant difference compared with control groups
56
57
58
59 Page -26-
60
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1

2

3

g Table 6: life style, socioeconomic status, and health care utilization of persons with an activity
6 limiting injury before and after the injury, NPHS, Canada, 1994-2006

’

9 Before During After

10 % % % P value* N**
i A B C AvsB BvsC AvsC

13

ig Risky behaviours and socioeconomic status

16  Income low 36.3 32.1 28.5 <0.001 <0.001 <0.001 2,892
17 Obese obese 17.8 19.7 224 0.005 <0.001 <0.001 1,780
ig Physical activity  inactive 50.4 47.1 48.1  0.001 0.197 0343 3,044
20  Smoking current 19.0 18.5 182 0265 0384  0.077 1,693
21 Alcohol drinking  9+/week 9.6 10.7 11.2  0.048 0.535 0.349 3,548
25

24  Health-related issues

25  Limited activity  yes 18.7 255 263 <0.001  0.221 <0.001 3,657
g? Health status poor 33.1 36.3 39.6 <0.001 <0.001 <0.001 3,653
28 Medical Doctor

29 visits S+/year 26.5 34.0 29.8 <0.001 <0.001 <0.001 3,616
Y Pain yes 137 168 173 <0001 0432 <0.001 3,657
32 Stress yes 29.7 31.3 294 0.104  0.050 0.757 2,967
33

gg Medication use in past 30 days before interview

36 Pain medication yes 61.9 70.2 70.8 <0.001  0.489 <0.001 3,640
g; Sedatives

39  /tranquiliser yes 5.7 7.2 81 0.001 0.055 <0.001 3,639
j(; Antidepressants  yes 4.2 5.9 6.2 <0.001 0.346 0.403 3,641
42

43 *P value calculated by McNemar's test
44 ** N of persons making up the matched analysis for the before and after analysis
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BMJ Open

ABSTRACT

Objective: To examine the impaetprevalence and factors efaffecting activity-limiting injuries (ALI) on
individuals and on the Canadian population; to deteet-estimate the short and long term impact after
injuries-non health status and well-being due to ALI in Canada from 1994 to 2006 using the Canadian

National Population Health Survey (NPHS)Hrem1994-t6-2006-).
MethodsDesign: The NPHS is a randomised longitudinal cohort study with biennial interviews, with

information on age, sex, education, marital status, income, residence, height and weight to self-perceived

health status, health care utlhzatlon and medication use in addition to ALI

Results: The immediate ﬂﬁpﬁc—kwasunpacts of an ALI were pain, dlsablhty, and disruption of regular

life. Long-term effects in patients were chronic pain and increased medical doctor visits-after ALt

Population impact included-less-ef productivity-of 10%-of the-most-productive-and a considerable
increase in health care access and cost. The odds ratios (ORs) for the 20-39 age group and-malesis-mere

thanfor femalesfor most-years{compared to those 60+ was OR, 2.2; 95% CI, 1.8-2.7-and), while the
OR; associated with being male was 1.4; 95% CI, 1.1-1.6). Individuals consuming nine or more
alcoholic drinks per week havewere also significantly differeneesmore likely to report an ALI (OR, 1.5;
95% CI, 1.3-1.8).

Conclusion: The findings from this study illustrated the immediate and long term impact of individuals
and population level injuries in Canada. Injury control policies should aim to prevent the both the

number of injuries fatalities as well as the consequences among survivors.

Summary Boxes:

What is already known on this subject?
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1
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4

5

6

7

8

9

10 1. Activity-limiting injuries (ALI) burden such as increased steadily prevalence, mortality and

11 economic costs in Canada;

12 2. Showing increasing trends in obesity, limited activity, poor health status, medication use related
13 to ALI;

14 3. Nature and types related to ALI,

15

16 What does this study add?

ig 1. Potential associations between health care utilization and ALI before and after injury;

19 2. Hospital admission, Department emergency and medical doctors visits impacted on ALI;

20 3. The immediate individuals impact such as pain, disability, disruption of regular life. Long-term
21 effects in patients were sequelae, chronic pain, stress-and increased medical doctor visits after
22 ALI. Population impact included loss of productivity ef4+0%-efthe-mestproduetive-and a

23 considerable increase in health care access and cost.

24 4. policies should aim to prevent both the number of injuries fatalities as well as the consequences
25 among survivors.
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INTRODUCTION

Injuries are a serious public health issue with a major impact on the lives of Canadians. They are
leading causes of death and hospitalization, as well as of disability, loss of productivity and potential
years of life lost (PYLL) [1}—Sequelaes-4]. Sequelae from injuries ean-mpaect-the-quality-oflifefor
individuals-and-pepulationtevels;suehasinclude activity limitation, functional disability and pain as
proeess-nflueneed-bywhich in turn influence a variety of social, psychological, labour force, and
economic factors [2-5}-A-—rathercomplete-8]. An analysis of infuryin-Canada-was-based-en-emergency
department (ED) visits and hospitalisation admissions for al-ef-Ontarie-provinee 61— The-analysis

netedOntarionoted that one in four ED visits were injury-related, as were one in every 17
hospitalisations [69]. These data aceentaateaccentuated the importance of injuries to the health care
system. Other studies have alse-demonstrated the increasing medical doctor (MD) eentaetcontacts, the

use more medications for pain, more days in hospital, and more hours of home care services [6-89-11].

Several studies of traumatic disability have also focused on injuries resulting in hospitalization

[912], types of injury [+6—1}+13-14], and serious head injuries [12}-—Mereever;15]. One study reported

that half of patients had some limitation in activity for two days or more due to injury, and patients
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treated in the clinic were somewhat more likely to have two or more days of limited activity than were

patients treated in the ED [+316].

Injuries are not only largely preventable, but the impact of injuries eeuld-alsecan usually be
lessened. frerdertoTo develop effective policies leading to the prevention of injuries and redueedto
reduce the impact of injuries on society, information is needed about the influenced effects that
individuals with injuries treated in the primary care setting and not requiring hospitalization frequently
result in significant functional impairment and to identify those injuries which, by virtue of their

contribution to disability, would be targets for prevention programs.

The objectives of this study are to explore the immediate and longer term consequences of injury
including physical, psychological, social and occupational functioning. This comprises a longitudinal
population health study, which will measure the impact of injuries on individual’s and population level
health status and well-being due to activity-limiting injuries (ALI) in the NPHS from 1994 to 2006 in

Canada.

METHOBS

METHODOLOGY

Study population
The source population for this study iswas the Canadian National Population Health Survey

(NPHS), from1994/1995 (cycle 1) to 2006/2007 (cycle 73with+74276). The study population was

designed to be representative of the respendents+rCanadian population with the survey-exeept
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ferexception of persons living on Indian reserves or on Canadian Forces bases [6:89, 11]. The sample

design iswas a multiple cluster [+4}—17]. ideal for controlling costs when personal interviews are

needed, as was the case for cycle 1 of the NPHS. To cover as much as possible of the Canadian

population, separate components of the survey were also carried out in the Territories and in health care

institutions. In the Territories, a simpler stratified design was used. As well, anticipating the creation of

Nunavut, separate strata were formed for each of the future territories, Nunavut and NWT [17]. The - { Formatted: Font color: Auto

sampling frame for the first cycle (1994/5) originated with the Canadian Labour Force Survey (CLFS), a

multi-stage, stratified sampling technique used for all provinces except Quebec for which a provincial

sampling frame was used [14}—In-the-second-eyele 19961997 the NPHS started-using;1 7;276-of the __ { Formatted: English (U.S.)

respondentsforatongitudinal component—Feor]. From the 2000 cycle afew-changes-onward,

additional questions were made-iradded to the questionnaire-reluding, such as more detailed questions

on health care use after the ALI-, with the result that some analyses are restricted to data from 2000 to

2006

Nearly all respondents were re-interviewed biennially by telephone except for individuals
without a telephone, for whom face to face interviews were used. Interviewers were instructed to follow

all reasonable strategies to trace people. Response rates were 83.6% —fremfor cycle one-te, 92.8% for

cycle two-92-8%;, 88.3% for cycle three-88-3%;, 84.9% for cycle four-84:9%s, 80.8% for cycle five-

80-8%, 77.6% for cycle six-776%; and 77.0% for cycle seven-77-0%-.

—Feorthepresent-studyinterview- To look at ADIs resulting from new injuries, data for cycles

forfrom 1996 to 2006 were used-; data for 1994 was only used for the “before and after” analysis (Table
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6). Data were used from respondents who were willing to share their data for data analysis, ard-who

completed all interviews to date, and asehieved-ageswho achieved the age of 20 and-everbefore 2006.

Since the source population, i.e. the total NPHS population, covered more ages than-the-study
population;+-e- the population analysed for this study, it was possible to add younger persons from the
source population to our study population after the cycle at which they reached age of 20 years old.
Consequently, the study population changed somewhat over the years of the study;+996-te-2006
allowing comparable cross-sectional analysis of populations with the same age range and age

distribution.

Variables

The interview ranged from background questions (age, sex, education, marital status, income, <~ - -~ | Formatted: Widow/Orphan control, Don't
adjust space between Latin and Asian text,
. . . . . Don't adjust space between Asian text and
residence, height and weight) to health-related questions (self-perceived health status, health care numbers, Tab stops: Not at -0.76" + -0.5" +
0"+ 05"+ 1"+ 15"+ 2"+ 25"+ 3"+
35"+ 4"+ 45"+ 5"+ 55"+ 6"+ 65"+

utilization and medication use). Eer-this-study-the-answers-were-dichotomized—Body mass index (BMI) 7"4 75"4 84 854 O' 4 95" 4+ 10"+

10.5" + 11"+ 11.5" + 12"+ 12.5" + 13"

was calculated as weight in kilograms divided by height in meters squared [+518]. A BMI of 30 andor
over was considered obese. Respondents were asked to rate their health as one of five categories:
excellent, very good, good, fair or poor and for this study, the lower two categories were combined as

poorer health and the top three as good health. Depression and stress were measured by the following

questions: “have you had 2 weeks in a row during the past 12 months when you were sad, blue, or

depressed?” and “During the past month, about how often did you feel: ... so sad that nothing could

cheer you up? ... nervous? ... restless or fidgety? ... hopeless?... worthless?”. A question about number of

visits to any type of physician or medical specialist in the past year was dichotomized as: “five or more

visits, versus fewer than five visits”. Alcohol consumption was based on a series of question on the

- { Formatted: Line spacing: At least 12 pt J
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number of drinks consumed each day of the past seven days before the interview. For this study, this

was expressed as drinking nine or more drinks per week, versus drinking eight or less. In this study,

“alcohol used 5+ at a time” was defined as "How often in the past week have you had 5 or more drinks

on one occasion?". The variable “hospital treatment” was described as "Did you receive any medical

attention for this injury from a health professional within 48 hours?" For example, doctor, hospital

emergency room. Quartiles of total household income were calculated for the study population-asd, with
the lower two quartiles combined for the low income category to be compared to the top two as
highestthe high income category. A-three-partphysieal A Physical activity index was calculated based
on kile-ealerieskilocalories per kilogram of body weight per day expended (KKD). Physically active
iswas defined as energy expenditure of at least 3 KKD; mederatelyactive-correspendsto-enerey
expenditure-betweent+-S-and 3-KIKD:and physically inactive iswas defined as less than 1.5 KKD.

Medication use was elicited by the question: “In the past 30 days, did you take ...?’ This was

followed by a series of questions, such as “Did you take antidepressants?> and or anti-stressants?” “Did

you take anything for pain?” A 'no' answer to the question "Are you usually free of pain and

discomfort?" was taken as indication that the respondent often suffered pain. | - {Formatted: Font color: Auto

A L __________ - { Formatted: Font: 10 pt, Font color: Auto

The definition of injury in the NPHS data was “In the past 12 months, did you have any injuries
serious enough to limit your normal activities?" If more than one_injury, the following questions were to
refer to the most serious one. A separate question asked respondents a general question about
limitations in activity, “Because of a long-term physical or mental condition or a health problem,
arehave you limited in the kind or amount of activity you eancould do: at home? at school? at work? in

other activities2>?”. Otherwise, they should be defined as non-activity limiting.
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Data Analysis
For the statistical analysis, SAS version 9.2 (SAS Institute, Cary, NC, USA) was used. Logistic

regression providedwas used to calculate odds ratios (OR) with_the presence/absence of ALI as the

dependent variable, adjusted for age (in single years) and sex. Since the data were collected as a
statistical sample of the Canadian population, the ‘weight’ option was used in all SAS statistical
analyses to make the results representative of the Canadian population from 1994 to 2006 in seven
cycles of cross-sectional studies. Weights were provided by Statistics Canada according to their
sampling procedures. In order to produce a meaningful estimate of the variance for the weighted results,
the weights were adjusted using the formula: [average weight = (sample weight/sum of the sample

weights) * sample size].

In order to determine the characteristics, life style and health status, medical attention and health
care utilization as well as activity limitation and disability, which were impacted by ALIL, all new injury
cases, i.e., those who had not reported an injury in the previous interview were identified. For each new
case, data from three cycles were selected, 1) the cycle before reporting, 2) the cycle of reporting, 3) the
cycle after reporting. Data for the 1994 cycle were used only in this ‘before and after’ analysis. Only
the first recorded ALI report per person was included. The McNemar test option in SAS was used for

matched analysis. This study approved by the research ethics committee of Health Canada.

RESULTS

The numbers of ALI in adwi-Canadians-the study population increased from 755 cases in 1996 to

1,006 in 2006 (retshewn-intable}—.The weighted prevalence of all ALI increased steadily from 10.5%
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in 1996 to 12.8% in 2006. Fhe-pepulationisshowingThose reporting ALI showed increasing trends in

obesity, limited activity, poor health status, medication use, and potential injury sequelae, such as pain,
stress and depression but declining trends in lower income and current smoking (Table 1). The

proportion of injuries which resulted in activity limitations were higher for males, and increased more

over time than for females (Table 2) s. Furthermore, younger adults (20-49 yrs.) were more likely to

report activity limiting injuries (12.2% to 14.0%) compared to older (50+ yrs.) adults (8.6% to

9.8%).Among respondents who reported a ALI, the weighted percentages ef-who reported five or more

visits to a_medical doctor (MD) wisits-within the previous year decreased formfrom 29.8% in 2000 to

25.3%:% in 2006, emergency department (ED) visits went from 34.0% to 28.8%, and hospital admission
within 48 hours after the injury went from 6.5% to 4.9% frem2000-2006-forall-ALI-(Table 23). The
rate of hospital admissions within 48 hours for adults aged 50+ years was higher than that of young aged

(20-49) group. Rate

The most frequenttypes-of- Afrequently reported injuries resulting in activity limitation were

sprains and strains (42%), followed by fractures and dislocations (20%), and cuts, punctures and bites
(10%) (Table 4). Only 3.3 to 5.0% of AELIALIs were in the category of brain, internal and multiple
injuries. Men tendtended to have more cuts, punctures and bites while women havehad more scrapes,

bruises and blisters. Younger ages tendtended to have more sprains and strains and older ages more

fractures and dislocations-(Fable4)—.
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Logistic regression analysis indicated that younger age groups and male participants were more

impacted by ALI

Only a few of the other variables shewshowed associations with ALI - immigrants havehad consistently
lower rates of ALI, while people eensumingconsumed nine or more alcoholic drinks per week havehad

significantly higher rates— (Table 5).

Attributes in-the-intervieweyele beforethe-of persons with an ALI were compared with-therates

Seme-attributesMost behavioural risk factors examined showed higherratesfor-the-eyele-with-the ALt
compared-to-the-previous-oner+e--a pattern of an increase from the two years earhier-and-then

centintedprevious to the higherrateirALl to the rexteyele+estime of the ALI to a further increase the

two years after the ALI. FhisA similar pattern was trae-forlimited-activitymedical- doetor- (MDB)-visits;

with-stress-and-depression-(P<0-00Dobserved for health status and interactions with the health care

system. (Table 6).

DISCUSSION
Clearly. the impact of AL can be foundBased on several-different levels.—Immediate
consequences-were-experienced-by-the-NPHS data, more than 10% of the adult Canadian population

whe-annually repertexperience an ALI, with ratesthe proportion increasing from 10.5% in 1996 to
12.8% in 2006. According to the definition of ALI as activity-limiting injuries, all people with ALI

experieneeexperienced a certain amount of disruption of their daily activities with the impact varying
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according to the type and severity of their injury and depending on their customary type of activity [+6-

tes:-22].

About 20% of ALFALIs were fractures and dislocations, many of whom neeessitatenccessitated a period
of altered activity. Fhe-elderlyOlder people arewere more likely to experiencereport fractures than the

younger age groups. The most common injuries arewere sprains and strains, the impact of which also

variesvaried a great deal depending on type and severity [20-2H—Greups-ostimpacted-by-Allwere

well-as-that-of their families-disrupted—A-—widespread23-24]. An important impact of injuries is on the

workplace through absenteeism and on the family through the disruption of customary activities: [25-
26]. Besides the impact of injuries on every day activities, there iswas also the impact on the health care

system—Abeut [27]. In our data, in 2000, about two thirds of people with ALI sought some kind of

medical care-inthe-year2000. Evidence was presented showing that the impact of ALI might be even
more far-reaching, as seen by the higher levels of medical care, and continued pain remaining two years

after the ALI were reported.

Other researehesresearch on injuries havehas used a variety of definition of injuries, based on
different sources of information. Questions in the NPHS were able to put these other measures in
perspective-when-compared-to-ALL. For example, some studies useused hospital-based data [2228], but
the present study shewsshowed that only about 5% of ALI are-admitted-to-were resulted in a hospital
admission within the first 48 hours efafter the event. Assuming that all injuries that requirerequired

hospitalization arewere within the activity-limiting rubric, it is clear that studies dere-enusing only

hospital data would include only a small portion of important injuries [2329]. However, the hospitalized
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injuries will be the more severe injuries which takeare responsible for a disproportional share of the
health care cost and disability [2225]. Other studies have used ED visits as a unit of measurement [69].
The present study showed less than one third of ALI went to an ED to obtain treatment. Again, the latter
arewere the more severe injuries or those needing specialized treatment, e.g., casts on fractures, and
thus kavehad a greater impact on daily life and cost. Another source of data commonly used has been

mortality data. Although deaths are definitely activity-limiting, obviously, none arewere included in this

study. Mertalityrateswillalsereferto-a-guiteFatal injuries reflect a different range of injuries than

those for ALI. For example, in an US study, firearm-related injuries were 22% of all injury deaths,
second only to traffic accident related injuries, but firearms amounted to less than 1% for non-fatal
injuries [811]. Thus, different measuring units for measuring injury rates will target different slices of
the spectrum of injuries and provide different results. ALI are of special public health importance, but

are not sufficiently studied.

Another level of impact resulting from ALI would consist of impact enbon the health care
system. Approximately 60% of people with ALI ebtainobtained medical care of some type. Of these,
approximately one third of persons with ALI went to ED to experience the often long wait before
receiving treatment. Back at home the patient would not only experience the pain and disability of the
ALL but also the need to negotiate the health care system, such as making appointments with
physicians, specialists, physiotherapists, etc., finding transportation, often needing someone to
accompany them [24-2730-33]. Even though the proportion of the population with ALI increased over
the years 2000-2006, decreases were seen in use of primary care and the hospital ED visits as well as

hospitalisation. This decrease in health care use could be an indication either of greater difficulty in
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accessing health care, or that the Al reperted-becomingless-severenature of ALIs has moderated over

the years. Berdahl found variation by ethnic group and sex, both in the reporting of work-related
injuries and in the seeking of medical care and the change in ethnic composition over the years could
also be a factor in the NPHS data [28-3034-36]. In any case, ALI are suffered by a large proportion of
the population annually, and a majority of these seek medical treatment whether primary care, ED or
hospital care. Seme-ofthese-wonldneedanambulancefortransportation—Clearly, this entails a large
cost to the health care system and any prevention would not only improve quality of life of the putative

victims but also would result in significantly lower health care costs.

Another type of impact would be long-term changes after the injury. The ‘before and after’ data
available in the NPHS consisted of comparing the cross-sectional data from the interview cycle before
the ALI with the data of the cycle reporting the ALI and with the next cycle after the ALI. While the
interviews for each respondent could be linked for the ‘before and after’ cycles it was more difficult to
determine which changes in attributes in the year of the ALI or subsequent years were sequelea of the
ALI. For example, it might make sense that the increasing obesity for people with ALI be linked to
after-effects, e.g. [3+37], due to inactivity resulting from the ALI but, in fact, similar changes arewere
happening in the overall population. Given these caveats, we can note that no changes were found for
smoking and little change in excessive alcohol use. Most likely to show long-term effects due to ALI
were visits to medical doctors and ongoing pain. People with ALI showed increasing likelihood of
visiting a MD at least five times during the year which eentinuredcontinued for the subsequent cycle.
Similarly pain increased in the cycle with the ALI and remained high over the years. Although this is

weak evidence, it confirms work on long-term effects of other researchers [32-3338-39] and again
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emphasizes the impact of ALI in the population.

Injuries have been found to lead to lost productivity, medical costs, compensation eestcosts and
pessibly-long-term health problems and disability [34-3640-42], which was confirmed by the present
results for the Canadian population. Many injuries can be prevented and a better understanding of all
aspects of injuries will lead to better ways of prevention or the minimizing of their effects. However,
collaboration and cooperation is needed [3743]. The European Union has committed itself to reducing
number of traffic fatalities from 45045,000 to 23525,000 by 2010, which as Geule-et-al;several reports,
point out, will require strong measures against use of alcohol [38-414},44-47] and illicit and medicinal

drugs before driving [4248]. A difficulty in injury prevention is the multi-faceted aspect of injuries. For

example, a fall may have many causes, such as unsafe working conditions or slippery stairs at home.

Each of these issues would require different approaches to prevention. Similar diversities are found for

most other types of injuries. With all difficulties inherent in devising effective interventions, prevention

is still the best approach to lower the tremendous impact of ALI on the Canadian population.

The NPHS data have important strengths, such as its representativeness of the Canadian
population and its longitudinal nature. Because of the longitudinal design, it was possible to identify
new ALIL meaning no ALI in the previous interview, and compare risk factors before and after the event,
as well as its consequences. The ‘before and after’ comparisons of the same person allowed for matched
analysis at different times. Important also is the extensive and consistent information available on each

respondent over the multiple cycles of the survey, such as type of ALI, and the medical care needed.

Besides strengths, the NPHS also has limitations. Ja-spite-of the-abundance-of dataavailablefurther
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information-is-albways-desirable for partietaruses-of the-data—One issue is the lack of distinction
between intentional and unintentional injuries;-anetheris-the large-time spans-over whichthe

information-is-avatlable. Another issue is that of self-reported data. Part of self-reporting is recall of
events. Recall of having had an ALI has been shown elsewhere to be less accurate with increasing time
and is also likely to vary with the severity of the injury [43-4449-50]. Both of these would likely lead
to an under-reporting of ALIL. In spite of its limitations the NPHS gives an invaluable view of the level

of serious injury in the Canadian adult population over a 12 year time period.

Another strength of these data is the use of ALI as a measurement of injury. There are various
units of measurement in measuring rates of injury in a population. The unit of measurement used in the
present study consists of the most serious ALI over the previous 12 months, excluding repetitive strains
injuries. The use of ALI means the delimitation of a particular kind of injury in the spectrum of injuries
as a concept meaningful to both respondent and researchers. In addition, it identifies a type of injury

sufficiently severe to impact a person’s regular routine.

CONCLUSION
The findings from this study quantified the immediate and long term impact of individuals and
population level injuries in Canada. The immediate impact was pain, disability, and disruption of regular

life.

systen;let-alone-transportationand-otherrelated-help-—Long-term effects in patients were chronic pain

and increased medical doctor’s visits remaining two years after the ALI. Population impact included

loss of productivity ef3+0%-efthe-mestproduetive-and a considerable increase in health care access and
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10 cost. This study also particularly contributes to injury prevention in social and psychological health

11
12 services to help injured people make a better recovery and maintain the quality of life after injuries.
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1

2

3

4

5

6

7

8

9

10

11| Table 1: WeightedpercentagesThe estimated percent of charaeteristies-of ALl for <=~ { Formatted Table ]

12| whieh-were-impaetedadult Canadians reporting an activity limiting injury in the

13| previous year based on thestudy-population; NPHS;-Canada; 1994 data, 1996-2006

14| Year 1996 1998 2000 2002 2004 2006

15 W%l W%l W%l W%l W%l W%l

16

17 Fotal Number® Tl ean e s s a2

ig AbHwW%)AlL 10.5 109 114 126 126 128 <~~~ { Formatted Table )

20| Background variables

21| PartaerMarried/common law 71.0 69.3 68.2 66.2 65.7 64.7

22| Low income 40.0 342 27.9 26.0 23.5 19.8

23| Completed High School 89.6 89.9 89.3 84.7 84.5 84.5

24| Rural 17.9 20.5 21.0 20.6 19.9 22.0

25| Immigrant 17.5 17.3 16.8 16.2 16.1 15.7

26| Health related variables

27| Current smoking 227 213 204 171 17.1  16.0

28| Inactive 583 52.9 56.1 483 510 459

291 Opese 184 212 230 243 250 264

32 9+ alcohol drinks/ week 11.0 11.6 11.9 11.8 11.6 14.8

32 Region of residence

33| Atlantic 8.8 8.7 8.9 8.8 8.7 8.7

34| Quebec 25.5 25.6 259 26.0 26.1 259

35| Ontario 36.3 36.0 36.0 35.8 36.1 36.2

36| Prairies 17.0 17.3 17.1 17.4 17.3 17.4

37| BC 12.5 12.4 12.1 12.0 11.8 11.9

38| Outcome-related

39| LtdLimited activity 173 17.8 479818.0 229 245 266

40 HealthPoor health status 33.6 33.2 38.0 41.2 423 43.5

411 54 Medical Doctor visits /year 242 263 26646 276 283 268

fé Pain 123 137 133 151 164 158

a4 Stress 26.3 29.2 25.091 273 28.3 27.4

45 Depression 6.1 5.8 6.434 6.9 7.1 6.0 {Insened s }

46| Medication use in last 30 yearsdays {Inserted P }

47| Pain medication 65.6 67.5 70.1 70232 704 70.6 ,/ {Inserted P )

48| Tranquilizer/ sedative 5.1 53 6.8 8421 8.2 10.0

49| Antidepressants 36 44 54 59 69 70 //ii/{l"se“ed — )
W {Inserted Cells ]

22 o . el Ao Ao A= A= Ao - A ‘[Inserted Cells ]
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. 5 i
Total Number' 7313 7.529 7,717 7.875 8,085 8,324

! total number of survey respondents used to calculate weighted percentages representative

of the Canadian population
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Table 2:—Pereent3: The percent of persons with-AlL-or which-were-impacted-on-medieal-attention
andreporting specific health care resourece-utilization-use among those reporting an ALI by age

group and sex-greups, NPHS, Canada, 19942000-2006*

Year 2000 2002 2004 2006
wi%t W%t gt widt

All Number of ALI 865 932 913 1,005
- Nene 335 404 385 do
Medical Doctor (MD) visits_(5+/year) 29.8 27.1 273 253

Emergency Department (ED) visits 34.0 28.5 31.0 28.8

Hospital admission in 48 hours 6.5 5.4 5.5 4.9

Other 2.7 43 3.1 5.2

Any 66.6  60.0 61.5 59.3

None 335 401 385 40.7

Males Number of ALI 394 460 463 482
MD visits_(5+/year) 26.6 265 24.7 23.6

ED visits 345 274 30.8 29.7

Hospital admission in 48 hours 9.5 4.5 4.6 4.1

Other 4.1 4.0 29 5.3

Any 652 578 58.4 58.5

None 348 422 41.6 41.5

Females Number of ALI 471 472 450 523
MD visits_(5+/year) 32.6 27.7 30.5 27.3

ED visits 33.6 299 31.3 27.8

Hospital admission in 48 hours 4.0 6.4 6.6 5.7

Other 1.5 4.7 34 5.1

Any 67.7 624 65.2 60.2

None 323 376 34.8 39.7

Age 20-49  Number of ALI 588 601 564 590
MD visits_(5+/year) 29.1 27.7 28.5 24.3

ED visits 343 276 28.7 27.3

Hospital admission in 48 hours 6.2 4.1 2.9 3.6

Other 2.5 4.1 3.1 7.3

Any 658 593 32 58.9

None 342 407 39.7 41.1

Age 50+ Number of ALI 277 331 349 415
MD visits_(5+/year) 315 25.8 25.3 26.9

ED visits 33.6 306 34.9 31.1
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Hospital admission in 48 hours 7.3 8.1 9.9 6.9
Other 32 4.9 32 1.9
Any 614 593 635 59.9
3.8 386 366 __—{Inserted cells ]
et ) ~C ‘[Inserted Cells ]
treatment-was \ { Inserted Cells ]
avatable-only
Lo
2006
et — “in ‘[ Formatted: Right J
Weighted
pereentages
e
representative
of the-Canadian
N None populationd0.1 __— { Inserted cells )
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Table 32: Percentages for ALI for which were impacted by activity limitation
11| per year, NPHS, Canada, 2000-2006*

13 | Years

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

All

Males

Females

Ages 20-49

20-49

Ages 50+
50+

-Injury

status

None

Activity limiting enly(yes)
Nen-aetivityActivity limiting
(no)

Both

None

Activity limiting enly(yes)
Nen-aetivityActivity
limiting(no)

Both

None

Activity limiting enly(yes)
Nen-aetivityActivity limiting
(no)

Both

None

Activity limiting enly(yes)
Nen-aetivityActivity
limiting(no)

Both

None

Activity limiting (yes)
Non-aetivityActivity limiting
(no)

Both

2000 2002
W% Wit%
85.5 84.0
10.8 12.1
3.1 3.0
0.6 0.4
84.9 82.0
10.5 13.5
3.9 3.9
0.7 0.7
86.0 85.8
11.1 10.8
24 3.0
0.5 0.4
83.5 81.7
12.2 13.9
35 3.7
0.8 0.7
88.5 87.2
8.6 9.5
2.6 3.1
0.3 0.3

Page -26-

2004
Wit%

84.0
11.6
3.5

1.0
82.2
13.2

3.4

1.3
85.7
10.1

3.6

0.7
81.2
133
43

1.3
87.4
9.5
2.5

0.6

2006
0]

82.2
12.0
5.1

0.8
80.1
13.2

5.6

1.1
84.1
10.9
4.6

0.5
79.3
14.0

5.8

0.9
85.3
9.8
42

0.6
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Table 4: The pathelogytype of activity-limiting injury as a proportion of all activity-limiting
injuries ALI foerwhich-were-impacted-onpatients™ ED-visits;-admission
and-length-of stay-in-hespital and-consequenee; NPHS, Canada, 19941996-2006

BMJ Open

Interview cycles 1996 1998 2000 2002 2004 2006
N? Number of ALI 755 786 865 931 911 1,006
Patterns of ALL 'Wt% 'wt%  'wt%  'wit%  'wt%  'wt%
ALL Brain, internal, multiple 49 33 5.8 32 39 43
Fractures/dislocation 206 212 199 20.3 22.2 24.9
Burns 53 33 4.3 2.8 4.3 3.7
Sprains, strains 420 423 424 473 42.8 422
Cuts, punctures, bites 10.2 155 11.8 11.6 11.1 9.7
Scrapes, bruises, blisters 7.7 6.9 7.8 4.8 7.1 6.3
Other 9.3 7.5 8.0 10.0 8.6 8.9
Total 100.0 100.0 100.0 100.0 100.0 100.0
Males Brain, internal, multiple 54 2.8 5.0 2.4 4.1 4.5
Fractures/dislocation 213 215 215 20.3 21.0 26.1
Burns 5.8 2.4 3.9 3.5 4.6 2.7
Sprains, strains 39.6 426 405 472 417 398
Cuts, punctures, bites 122 174 16.7 13.9 13.6 13.1
Scrapes, bruises, blisters 6.2 5.2 5.7 4.4 6.2 5.8
Other 9.5 8.1 6.7 83 8.8 8.0
Females Brain, internal, multiple 43 3.9 6.4 3.8 3.6 4.2
Fractures/dislocation 198 21.0 185 21.6 23.6 23.3
Burns 4.5 4.1 4.7 3.6 4.0 4.8
Sprains, strains 450 419 441 46.0 443 449
Cuts, punctures, bites 7.8 13.3 7.7 9.1 7.9 6.0
Scrapes, bruises, blisters 9.5 8.9 9.5 6.4 8.2 7.0
Other 9.1 6.9 9.1 9.5 8.4 9.8
Age 20-49  Brain, internal, multiple 4.8 33 4.9 3.1 3.7 3.0
Fractures/dislocation 174 198 225 17.4 18.2 22.9
Burns 5.5 33 4.1 3.5 5.0 4.8
Sprains, strains 438 472 428 513 509 463
Cuts, punctures, bites 109 155 11.5 10.7 94 94
Page -27-
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Scrapes, bruises, blisters 8.5
Other 9.1
Age 50+ Brain, internal, multiple 54
Fractures/dislocation 30.8
Burns 4.3
Sprains, strains 36.2
Cuts, punctures, bites 8.1
Scrapes, bruises, blisters 5.1
Other 10.1

! wt%--Weighted percentages making rates representative of the Canadian population

2 Number of ALI in study population

5.0
59
34
24.9
3.0
30.2
152
11.7
11.6

BMJ Open
7.5 4.5
6.7 9.5
7.6 3.4
13.8 264
4.9 1.4
417 39.0
12.5 13.4
8.5 5.4
11.0 110

4.4
8.4
4.2
29.0
33
29.1
13.7
11.7
9.0

4.6
9.0
6.3
27.9
1.9
35.8
10.3
9.1
8.7
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1
2
3
4
5
6
7
8
9
10| Table 5: Odds ratios (OR) and 95% confidence interval (C.1.) of ALI for-which-wereimpaeted-by
11| life style and socioeconomic status, adjusted for sex and age, NPHS, Canada, 19941996-2006
12
13 1996 1998 2000 2002 2004 «~ 200 Formatted Table )
}ﬂ' OR 95%C.I OR 95%CI OR 95%CIl OR 95%CIl OR 95%CI OR 95%C.L
195
i? M/F 14* 1.1-16 13* 1.1-1.6 09 08-1.1 13* 1.1-15 14* 12-16 13* 1.1-14
18Age groups
19 20-39 2.1* 16-29 19* 15-24 1.8% 14-23 22*% 18-27 1.8*% 15-22 22*% 18-26
20 40-59 1.6% 1.1-2.1 14% 1.1-1.8 1.3 1.0-1.6 1.6* 13-20 1.3 1.0-1.5 1.5* 12-1.8
60+
21 (reference) 1.0 ~ 1.0 ~ 1.0 ~ 1.0 ~ 1.0 ~ 1.0 ~
22
2%3 ckground variables’
2 arried/
25: 1.0 08-12 1.0 08-1.2 1.0 0.8-12 1.0 09-12 09 07-1.0 09 0.8-1.0
mmon-law  yes/no

284come lowhigh L1 09-13 10 09-13 12 10-14 09 08-11 11 09-13 12 10-14
27

- propleted 12 10-15 11 09-13 10 08-12 09 08-11 09 07-1.0 11 09-13
28lligh School  yes/no
29{‘,11’211 yes/no 1.1 09-14 1.1 09-13 09 0.7-1.1 1.1 09-13 0.8 0.7-1.0 1.0 0.8-1.1
3Q~I|0n-English yes/no 09 0.7-1.1 09 07-1.0 08 07-10 08 07-10 07 06-09 08 0.7-0.9
3lihmigrant  yes/no 0.6* 05-08 07* 06-09 08 06-1.0 08 06-1.0 07% 05-08 07* 06-09
32 |
3 ealth related’
34 hurrent
351hoking yes/no 11 09-14 1.1 09-13 12 10-15 12 10-15 09 08-1.1 09 07-11
3@ hysical
37ractivity yes/no 0.8 0.7-09 0.8 0.7-09 0.8 06-09 09 08-1.1 0.8 07-09 08 0.7-0.9
38
3dpese yes/no 1.2 10-15 12 1.0-15 1.1 09-13 1.0 09-12 1.1 09-13 1.0 0.8-1.1
* Neohol 9+/less 12 09-15 12* 10-16 13* 10-17 14* 12-18 12 10-15 15% 13-18
Albink week cTTT e e e R g Ny R
42

n
jzh ic;}:)l A eeklylless 1.3* 10-15  14% 12-17 14% 12-17 12% 10-15 13* L1-15 13% L1-15
45
46
47 For sex group, females are the reference group
48 For background variables comparison groups, the second listed group for binary variables is the reference group
For health-related comparison groups, the second listed group for binary variables is the reference group
£} Means that there are statistically significant difference compared with control groups
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37
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Table 6: Persons-with- ALl fer-which-were-impaected-onlife style, socioeconomic status, and health

BMJ Open

care utilization of persons with an activity limiting injury before and after the injury, NPHS,

Canada, 1994-2006

Before During After

% % % Pp value* N#**

A B C AvsB BvsC AvsC
Risky behaviours and socioeconomic status
Income low 36.3 32.1 28.5 <0.001 <0.001 <0.001 2,892
Obese obese 17.8 19.7 224 0.005 <0.001 <0.001 1,780
Physical activity  inactive 50.4 47.1 48.1 0.001 0.197 0.343 3,044
Smoking current 19.0 18.5 18.2 0.265 0.384 0.077 1,693
Alcohol drinking  9+/wk 9.6 10.7 112 0.048 0.535 0349 3,548
Health-related issues
Limited activity  yes 18.7 25.5 26.3  <0.001 0.221 <0.001 3,657
Health status poor 33.1 36.3 39.6 <0.001 <0.001 <0.001 3,653
Medical Doctor
visits S+/year 26.5 34.0 29.8 <0.001 <0.001 <0.001 3,616
Pain yes 13.7 16.8 17.3  <0.001 0.432  <0.001 3,657
Stress yes 29.7 31.3 294  0.104 0.050 0.757 2,967
Medication use in past 30 days before interview
Pain medication  yes 61.9 70.2 70.8 <0.001 0.489 <0.001 3,640
Sedatives
/tranquiliser yes 5.7 7.2 8.1 0.001 0.055 <0.001 3,639
Antidepressants  yes 4.2 5.9 6.2 <0.001 0.346 0.403 3,641

*P value calculated by McNemar's test

** N of persons making up the matched analysis for the before and after analysis
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Section/Topic #em Recommendation Reported on page #

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract Page 1, 2
(b) Provide in the abstract an informative and balanced summary of what was done and what was found Page 2, 3

Introduction Page 4

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported Page 4

Objectives 3 State specific objectives, including any prespecified hypotheses Page 4

Methods Page 5

Study design Present key elements of study design early in the paper Page 5

Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data Page 5, 6
collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up Page 5, 6
(b) For matched studies, give matching criteria and number of exposed and unexposed Page 5, 6

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if Page 7
applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe Page 7

measurement comparability of assessment methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias Page 7

Study size 10 Explain how the study size was arrived at Page 7

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and Page 7, 8
why

Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding Page 7, 8
(b) Describe any methods used to examine subgroups and interactions Page 7, 8
(c) Explain how missing data were addressed Page 7, 8
(d) If applicable, explain how loss to follow-up was addressed Page 7, 8
(e) Describe any sensitivity analyses Page 7,8

Results Page 8
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1

2

3

4 Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed

5 eligible, included in the study, completing follow-up, and analysed

? (b) Give reasons for non-participation at each stage

8 (c) Consider use of a flow diagram

9 Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential Page 5, 6
10 confounders

i% (b) Indicate number of participants with missing data for each variable of interest Page 5, 6
13 (c) Summarise follow-up time (eg, average and total amount) Page 5, 6
14 Outcome data 15* | Report numbers of outcome events or summary measures over time

15 Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence Page 8,9
i? interval). Make clear which confounders were adjusted for and why they were included

18 (b) Report category boundaries when continuous variables were categorized

19 (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period

32 Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses

22 Discussion Page 9-13
23 Key results 18 | Summarise key results with reference to study objectives Page 9, 10, 11
24 Limitations Page 12
gg Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from Page 9-13
27 similar studies, and other relevant evidence

28 Generalisability 21 Discuss the generalisability (external validity) of the study results

gg Other information

31 Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on Page 3
32 which the present article is based

33

gg *Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

36

37 Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE
38 checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
ig http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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ABSTRACT

Objective: To examine the prevalence and factors affecting activity-limiting injuries (ALI) on
individuals and on the Canadian population; to estimate the short and long term impact on health status
and well-being due to ALI in Canada from 1994 to 2006 using the Canadian National Population Health
Survey (NPHS).

Design: The NPHS is a randomised longitudinal cohort study with biennial interviews, with information
on age, sex, education, marital status, income, residence, height and weight to self-perceived health
status, health care utilization and medication use in addition to ALL

Setting: The study population was a random sample of male and female participants 20 years and older
from ten provinces and three territories in Canada.

Primary and secondary outcome measures: Logistic regression models were used to assess the
potential impact of ALI on individuals and on the Canadian population. The interviews two years before
and two years after the ALI were compared to examine long-term effects, and the McNemar test option
in SAS was used for the matched analysis.

Results: The immediate impacts of ALI were pain, disability, and disruption of regular life. Long-term
effects in patients were chronic pain and increased medical doctor visits. Population impact included a
considerable increase in health care access and cost. The odds ratios (ORs) for the 20-39 age group
compared to those 60+ was OR, 2.2; 95% CI, 1.8-2.7, while the OR associated with being male was 1.4;
95% CI, 1.1-1.6. Individuals consuming nine or more alcoholic drinks per week were also significantly
more likely to report an ALI (OR, 1.5; 95% CI, 1.3-1.8).

Conclusion: The findings from this study illustrated the immediate and long term impact of individuals
and population level injuries in Canada. Injury control policies should aim to prevent the both the
number of injuries fatalities as well as the consequences among survivors.

Summary Boxes:

What is already known on this subject?
1. Activity-limiting injuries (ALI) burden such as increased steadily prevalence, mortality and
economic costs in Canada;
2. Showing increasing trends in obesity, limited activity, poor health status, medication use related
to ALI
3. Nature and types related to ALI,

What does this study add?
1. Potential associations between health care utilization and ALI before and after injury;
2. Hospital admission, Department emergency and medical doctors visits impacted on ALI;
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3. The immediate individuals impact such as pain, disability, disruption of regular life. Long-term
effects in patients were sequelae, chronic pain, and increased medical doctor visits after ALI.
Population impact included loss of productivity and a considerable increase in health care access
and cost.

4. policies should aim to prevent both the number of injuries fatalities as well as the consequences
among survivors.
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INTRODUCTION

Injuries are a serious public health issue with a major impact on the lives of Canadians. They are
leading causes of death and hospitalization, as well as of disability, loss of productivity and potential
years of life lost (PYLL) [1-4]. Sequelae from injuries include activity limitation, functional disability
and pain which in turn influence a variety of social, psychological, labour force, and economic factors
[5-8]. An analysis of emergency department (ED) visits and hospitalisation admissions for Ontarionoted
that one in four ED visits were injury-related, as were one in every 17 hospitalisations [9]. These data
accentuated the importance of injuries to the health care system. Other studies have demonstrated the
increasing medical doctor (MD) contacts, the use more medications for pain, more days in hospital, and

more hours of home care services [9-11].

Several studies of traumatic disability have also focused on injuries resulting in hospitalization
[12], types of injury [13-14], and serious head injuries [15]. One study reported that half of patients had
some limitation in activity for two days or more due to injury, and patients treated in the clinic were
somewhat more likely to have two or more days of limited activity than were patients treated in the ED

[16].

Injuries are not only largely preventable, but the impact of injuries can usually be lessened. To
develop effective policies leading to the prevention of injuries and to reduce the impact of injuries on
society, information is needed about the influenced effects that individuals with injuries treated in the

primary care setting and not requiring hospitalization frequently result in significant functional
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impairment and to identify those injuries which, by virtue of their contribution to disability, would be

targets for prevention programs.

The objectives of this study are to explore the immediate and longer term consequences of injury
including physical, psychological, social and occupational functioning. This comprises a longitudinal
population health study, which will measure the impact of injuries on individual’s and population level
health status and well-being due to activity-limiting injuries (ALI) in the NPHS from 1994 to 2006 in

Canada.

METHODOLOGY
Study population

The source population for this study was the Canadian National Population Health Survey
(NPHS), from1994/1995 (cycle 1) to 2006/2007 (cycle 7). The study population was designed to be
representative of the Canadian population with the exception of persons living on Indian reserves or on
Canadian Forces bases [9, 11]. The sample design was a multiple cluster [17], ideal for controlling costs
when personal interviews are needed, as was the case for cycle 1 of the NPHS. To cover as much as
possible of the Canadian population, separate components of the survey were also carried out in the
Territories and in health care institutions. In the Territories, a simpler stratified design was used. As
well, anticipating the creation of Nunavut, separate strata were formed for each of the future territories,
Nunavut and NWT [17]. The sampling frame for the first cycle (1994/5) originated with the Canadian
Labour Force Survey (CLFS), a multi-stage, stratified sampling technique used for all provinces except

Quebec for which a provincial sampling frame was used [17]. From the 2000 cycle onward, additional
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questions were added to the questionnaire, such as more detailed questions on health care use after the

ALI, with the result that some analyses are restricted to data from 2000 to 2006

Nearly all respondents were re-interviewed biennially by telephone except for individuals
without a telephone, for whom face to face interviews were used. Interviewers were instructed to follow
all reasonable strategies to trace people. Response rates were 83.6% for cycle one, 92.8% for cycle two,
88.3% for cycle three, 84.9% for cycle four, 80.8% for cycle five, 77.6% for cycle six and 77.0% for

cycle seven.

To look at ADIs resulting from new injuries, data for cycles from 1996 to 2006 were used; data
for 1994 was only used for the “before and after” analysis (Table 6). Data were used from respondents
who were willing to share their data for data analysis, who completed all interviews to date, and who
achieved the age of 20 before 2006. Since the source population, i.e. the total NPHS population,
covered more ages than the population analysed for this study, it was possible to add younger persons
from the source population to our study population after the cycle at which they reached age of 20 years
old. Consequently, the study population changed somewhat over the years of the study allowing

comparable cross-sectional analysis of populations with the same age range and age distribution.

Variables
The interview ranged from background questions (age, sex, education, marital status, income,
residence, height and weight) to health-related questions (self-perceived health status, health care

utilization and medication use). Body mass index (BMI) was calculated as weight in kilograms divided
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by height in meters squared [18]. A BMI of 30 or over was considered obese. Respondents were asked
to rate their health as one of five categories: excellent, very good, good, fair or poor and for this study,
the lower two categories were combined as poorer health and the top three as good health. Depression
and stress were measured by the following questions: “have you had 2 weeks in a row during the past 12
months when you were sad, blue, or depressed?” and “During the past month, about how often did you
feel: ... so sad that nothing could cheer you up? ... nervous? ... restless or fidgety? ... hopeless?...
worthless?”. A question about number of visits to any type of physician or medical specialist in the past
year was dichotomized as: “five or more visits, versus fewer than five visits”. Alcohol consumption was
based on a series of question on the number of drinks consumed each day of the past seven days before
the interview. For this study, this was expressed as drinking nine or more drinks per week, versus
drinking eight or less. In this study, “alcohol used 5+ at a time” was defined as "How often in the past
week have you had 5 or more drinks on one occasion?". The variable “hospital treatment” was
described as "Did you receive any medical attention for this injury from a health professional within 48
hours?" For example, doctor, hospital emergency room. Quartiles of total household income were
calculated for the study population, with the lower two quartiles combined for the low income category
to be compared to the top two as the high income category. A Physical activity index was calculated
based on kilocalories per kilogram of body weight per day expended (KKD). Physically active was
defined as energy expenditure of at least 3 KKD; and physically inactive was defined as less than 1.5
KKD. Medication use was elicited by the question: “In the past 30 days, did you take ...?” This was
followed by a series of questions, such as “Did you take antidepressants and or anti-stressants?” “Did
you take anything for pain?” A 'no' answer to the question "Are you usually free of pain and

discomfort?" was taken as indication that the respondent often suffered pain.
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The definition of injury in the NPHS data was “In the past 12 months, did you have any injuries
serious enough to limit your normal activities?" If more than one injury, the following questions were to
refer to the most serious one. A separate question asked respondents a general question about
limitations in activity, “Because of a long-term physical or mental condition or a health problem, have
you limited in the kind or amount of activity you could do: at home? at school? at work? in other

activities?”. Otherwise, they should be defined as non-activity limiting.

Data Analysis

For the statistical analysis, SAS version 9.2 (SAS Institute, Cary, NC, USA) was used. Logistic
regression was used to calculate odds ratios (OR) with the presence/absence of ALI as the dependent
variable, adjusted for age (in single years) and sex. Since the data were collected as a statistical sample
of the Canadian population, the ‘weight’ option was used in all SAS statistical analyses to make the
results representative of the Canadian population from 1994 to 2006 in seven cycles of cross-sectional
studies. Weights were provided by Statistics Canada according to their sampling procedures. In order to
produce a meaningful estimate of the variance for the weighted results, the weights were adjusted using
the formula: [average weight = (sample weight/sum of the sample weights) * sample size].

In order to determine the characteristics, life style and health status, medical attention and health
care utilization as well as activity limitation and disability, which were impacted by ALI, all new injury
cases, 1.€., those who had not reported an injury in the previous interview were identified. For each new
case, data from three cycles were selected, 1) the cycle before reporting, 2) the cycle of reporting, 3) the
cycle after reporting. Data for the 1994 cycle were used only in this ‘before and after’ analysis. Only

the first recorded ALI report per person was included. The McNemar test option in SAS was used for
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matched analysis. This study approved by the research ethics committee of Health Canada.

RESULTS

The numbers of ALI in the study population increased from 755 cases in 1996 to 1,006 in 2006
.The weighted prevalence of all ALI increased steadily from 10.5% in 1996 to 12.8% in 2006. Those
reporting ALI showed increasing trends in obesity, limited activity, poor health status, people who live
in the rural areas and drank more than 9 drinks per week, medication use, and potential injury sequelae,
such as pain, stress but declining trends in lower income, current smoking, and immigrants (Table 1).
The proportion of injuries which resulted in activity limitations were higher for males, and increased
more over time than for females (Table 2). Furthermore, younger adults (20-49 yrs.) were more likely
to report activity limiting injuries (12.2% to 14.0%) compared to older (50+ yrs.) adults (8.6% to
9.8%).Among respondents who reported a ALIL, the weighted percentages who reported five or more
visits to a medical doctor (MD) within the previous year decreased from 29.8% in 2000 to 25.3% in
2006, emergency department (ED) visits went from 34.0% to 28.8%, and hospital admission within 48
hours after the injury went from 6.5% to 4.9% (Table 3). The rate of hospital admissions within 48

hours for adults aged 50+ years was higher than that of young aged (20-49) group.

The most frequently reported injuries resulting in activity limitation were sprains and strains
(42%), followed by fractures and dislocations (20%), and cuts, punctures and bites (10%) (Table 4).
Only 3.3 to 5.0% of ALIs were in the category of brain, internal and multiple injuries. Men tended to
have more cuts, punctures and bites while women had more scrapes, bruises and blisters. Younger ages

tended to have more sprains and strains and older ages more fractures and dislocations.
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Logistic regression analysis indicated that younger age groups and male participants were more
impacted by ALI. Only a few of the other variables showed associations with ALI - immigrants had
consistently lower rates of ALI, while people consumed nine or more alcoholic drinks per week had

significantly higher rates (Table 5).

Attributes of persons with an ALI were compared in the cycles before and after their injury
(Table 6). Most behavioural risk factors examined showed a pattern of an increase from the two years
previous to the ALI to the time of the ALI to a further increase the two years after the ALI. A similar

pattern was observed for health status and interactions with the health care system. (Table 6).

DISCUSSION

Based on NPHS data, more than 10% of the adult Canadian population annually experience an
ALI, with the proportion increasing from 10.5% in 1996 to 12.8% in 2006. According to the definition
of ALI as activity-limiting injuries, all people with ALI experienced a certain amount of disruption of
their daily activities with the impact varying according to the type and severity of their injury and
depending on their customary type of activity [19-22]. About 20% of ALIs were fractures and
dislocations, many of whom necessitated a period of altered activity. Older people were more likely to
report fractures than the younger age groups. The most common injuries were sprains and strains, the
impact of which also varied a great deal depending on type and severity [23-24]. An important impact
of injuries is on the workplace through absenteeism and on the family through the disruption of

customary activities [25-26]. Besides the impact of injuries on every day activities, there was also the
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impact on the health care system [27]. In our data, in 2000, about two thirds of people with ALI sought
some kind of medical care. Evidence was presented showing that the impact of ALI might be even more
far-reaching, as seen by the higher levels of medical care, and continued pain remaining two years after

the ALI were reported.

Other research on injuries has used a variety of definition of injuries, based on different sources
of information. Questions in the NPHS were able to put these other measures in perspective. For
example, some studies used hospital-based data [28], but the present study showed that only about 5% of
ALI were resulted in a hospital admission within the first 48 hours after the event. Assuming that all
injuries that required hospitalization were within the activity-limiting rubric, it is clear that studies using
only hospital data would include only a small portion of important injuries [29]. However, the
hospitalized injuries will be the more severe injuries which are responsible for a disproportional share of
the health care cost and disability [25]. Other studies have used ED visits as a unit of measurement [9].
The present study showed less than one third of ALI went to an ED to obtain treatment. Again, the latter
were the more severe injuries or those needing specialized treatment, e.g., casts on fractures, and thus
had a greater impact on daily life and cost. Another source of data commonly used has been mortality
data. Although deaths are definitely activity-limiting, obviously, none were included in this study. Fatal
injuries reflect a different range of injuries than those for ALI. For example, in an US study, firearm-
related injuries were 22% of all injury deaths, second only to traffic accident related injuries, but
firearms amounted to less than 1% for non-fatal injuries [11]. Thus, different measuring units for
measuring injury rates will target different slices of the spectrum of injuries and provide different results.

ALI are of special public health importance, but are not sufficiently studied.
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Another level of impact resulting from ALI would consist of impact on the health care system.
Approximately 60% of people with ALI obtained medical care of some type. Of these, approximately
one third of persons with ALI went to ED to experience the often long wait before receiving treatment.
Back at home the patient would not only experience the pain and disability of the ALI, but also the need
to negotiate the health care system, such as making appointments with physicians, specialists,
physiotherapists, etc., finding transportation, often needing someone to accompany them [30-33]. Even
though the proportion of the population with ALI increased over the years 2000-2006, decreases were
seen in use of primary care and the hospital ED visits as well as hospitalisation. This decrease in health
care use could be an indication either of greater difficulty in accessing health care, or that the nature of
ALIs has moderated over the years. Berdahl found variation by ethnic group and sex, both in the
reporting of work-related injuries and in the seeking of medical care and the change in ethnic
composition over the years could also be a factor in the NPHS data [34-36]. In any case, ALI are
suffered by a large proportion of the population annually, and a majority of these seek medical treatment
whether primary care, ED or hospital care. Clearly, this entails a large cost to the health care system and
any prevention would not only improve quality of life of the putative victims but also would result in

significantly lower health care costs.

Another type of impact would be long-term changes after the injury. The ‘before and after’ data
available in the NPHS consisted of comparing the cross-sectional data from the interview cycle before
the ALI with the data of the cycle reporting the ALI and with the next cycle after the ALI. While the

interviews for each respondent could be linked for the ‘before and after’ cycles it was more difficult to
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1

2

3

g determine which changes in attributes in the year of the ALI or subsequent years were sequelea of the
6

7 ALI For example, it might make sense that the increasing obesity for people with ALI be linked to
8

20 after-effects, e.g. [37], due to inactivity resulting from the ALI but, in fact, similar changes were

11

12  happening in the overall population. Given these caveats, we can note that no changes were found for
14 smoking and little change in excessive alcohol use. Most likely to show long-term effects due to ALI
were visits to medical doctors and ongoing pain. People with ALI showed increasing likelihood of

19 visiting a MD at least five times during the year which continued for the subsequent cycle. Similarly
21 pain increased in the cycle with the ALI and remained high over the years. Although this is weak

o4  cvidence, it confirms work on long-term effects of other researchers [38-39] and again emphasizes the

26 impact of ALI in the population.

31 Injuries have been found to lead to lost productivity, medical costs, compensation costs and

33 long-term health problems and disability [40-42], which was confirmed by the present results for the
Canadian population. Many injuries can be prevented and a better understanding of all aspects of

3g injuries will lead to better ways of prevention or the minimizing of their effects. However, collaboration
40  and cooperation is needed [43]. The European Union has committed itself to reducing number of traffic
fatalities from 45,000 to 25,000 by 2010, which as several reports point out, will require strong measures
45 against use of alcohol [44-47] and illicit and medicinal drugs before driving [48]. A difficulty in injury
47 prevention is the multi-faceted aspect of injuries. For example, a fall may have many causes, such as

5o unsafe working conditions or slippery stairs at home. Each of these issues would require different

52  approaches to prevention. Similar diversities are found for most other types of injuries. With all

54 (difficulties inherent in devising effective interventions, prevention is still the best approach to lower the
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tremendous impact of ALI on the Canadian population.

The NPHS data have important strengths, such as its representativeness of the Canadian
population and its longitudinal nature. Because of the longitudinal design, it was possible to identify
new ALI, meaning no ALI in the previous interview, and compare risk factors before and after the event,
as well as its consequences. The ‘before and after’ comparisons of the same person allowed for matched
analysis at different times. Important also is the extensive and consistent information available on each
respondent over the multiple cycles of the survey, such as type of ALI, and the medical care needed.
Besides strengths, the NPHS also has limitations. One issue is the lack of distinction between intentional
and unintentional injuries. Another issue is that of self-reported data. Part of self-reporting is recall of
events. Recall of having had an ALI has been shown elsewhere to be less accurate with increasing time
and is also likely to vary with the severity of the injury [49-50]. Both of these would likely lead to an
under-reporting of ALL In spite of its limitations the NPHS gives an invaluable view of the level of

serious injury in the Canadian adult population over a 12 year time period.

Another strength of these data is the use of ALI as a measurement of injury. There are various
units of measurement in measuring rates of injury in a population. The unit of measurement used in the
present study consists of the most serious ALI over the previous 12 months, excluding repetitive strains
injuries. The use of ALI means the delimitation of a particular kind of injury in the spectrum of injuries
as a concept meaningful to both respondent and researchers. In addition, it identifies a type of injury

sufficiently severe to impact a person’s regular routine.
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1

2

3

¢ CONCLUSION

6

7 The findings from this study quantified the immediate and long term impact of individuals and

8

20 population level injuries in Canada. The immediate impact was pain, disability, and disruption of regular
11

12 life. Long-term effects in patients were chronic pain and increased medical doctor’s visits remaining
14 two years after the ALI. Population impact included loss of productivity and a considerable increase in
health care access and cost. This study also particularly contributes to injury prevention in social and
19 psychological health services to help injured people make a better recovery and maintain the quality of

21 life after injuries.
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Table 1: The percent and univariate analyses of the characteristics related to adult

Canadians reporting an activity limiting injury in the NPHS data, 1996-2006*

Year 1996 1998 2000 2002 2004 2006 2006/ P-
1996  value
All 105 109 114 126 12.6 12.8 1.22 0.048
Background variables
Married/common law 71.0 693 682 662 65.7 64.7 091 0.063
Low income 400 342 279 26.0 235 19.8 0.50 0.039
Completed High School 89.6 899 893 847 845 84.5 0.94 0.068
Rural 179 205 21.0 206 199 220 1.23 0.041
Immigrant 175 17.3 16.8 162 16.1 15.7 0.90 0.081
Health related variables
Current smoking 2277 213 204 17.1 17.1 16.0 0.70 0.153
Inactive 583 529 56.1 483 51.0 459 0.79 0.098
Obese 184 212 23.0 243 250 264 1.43 0.001
9+ alcohol drinks/ week 11.0 11.6 119 11.8 11.6 148 1.35 0.001
Region of residence
Atlantic 8.8 87 89 88 8.7 8.7 0.99 0.086
Quebec 255 256 259 260 26.1 259 1.01 0.078
Ontario 363 36.0 36.0 358 36.1 36.2 1.00 0.101
Prairies 170 173 17.1 174 173 17.4 1.02 0.098
BC 125 124 121 120 118 11.9 0.95 0.156
Outcome-related
Limited activity 173 17.8 18.0 229 245 26.6 1.54 0.001
Poor health status 33.6 332 38.0 412 423 435 1.29 0.035
5+ Medical Doctor visits /year 242 263 26.6 27.6 283 268 1.11 0.056
Pain 123 137 133 151 164 15.8 1.28 0.039
Stress 263 292 251 273 283 274 1.04 0.083
Depression 6.1 5.8 6.4 6.9 7.1 6.0 0.98 0.158
Medication use in last 30 days
Pain medication 65.6 67.5 70.1 702 704 70.6 1.08 0.096
Tranquilizer/ sedative 5.1 53 6.8 8.1 8.2 10.0 1.96 0.001
Antidepressants 36 44 54 59 6.9 7.0 1.94 0.001
Total Number' 7,313 7,529 7,717 7,875 8,085 8,324

*Univariate analysis was used to compare the trend of ALI between 1996 and 2006 in the different characteristics; P
value <0.05 means a significant difference between study and control groups.
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1

2

3

4

5 ! total number of survey respondents used to calculate weighted percentages representative of the Canadian population
6

; Table 2: Percentages for ALI for which were impacted by activity limitation per year, NPHS,
9 Canada, 2000-2006

10

11

1o Years 2000 2002 2004 2006
13 .

14 Injury status

15

16 All None 85.5 84.0 84.0 82.2
" Activity limiting (yes) 10.8 12.1 11.6 12.0
19 Activity limiting (no) 3.1 3.0 3.5 5.1
20 Both 0.6 0.4 1.0 0.8
25 Males None 84.9 82.0 822 80.1
23 Activity limiting (yes) 10.5 13.5 13.2 13.2
gg Activity limiting(no) 3.9 3.9 34 5.6
26 Both 0.7 0.7 1.3 1.1
27  Females None 86.0 85.8 85.7 84.1
gg Activity limiting (yes) 11.1 10.8 10.1 10.9
30 Activity limiting(no) 2.4 3.0 3.6 4.6
31 Both 0.5 0.4 0.7 0.5
gé Ages 20-49  None 83.5 81.7 81.2 79.3
34 Activity limiting (yes) 12.2 13.9 13.3 14.0
35 Activity limiting(no) 3.5 3.7 4.3 5.8
> Both 0.8 0.7 13 0.9
38 Ages 50+ None 88.5 87.2 87.4 85.3
j,g Activity limiting (yes) 8.6 9.5 9.5 9.8
a1 Activity limiting (no) 2.6 3.1 2.5 4.2
42 Both 0.3 0.3 0.6 0.6
43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58
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Table 3: The percent of persons reporting specific health care use among those reporting an ALI

BMJ Open

by age group and sex, NPHS, Canada, 2000-2006*

Year 2000 2002 2004 2006
All Number of ALI 865 932 913 1,005
Medical Doctor (MD) visits (5+/year) 29.8 27.1 27.3 253
Emergency Department (ED) visits 34.0 28.5 31.0 28.8
Hospital admission in 48 hours 6.5 5.4 5.5 4.9
Other 2.7 4.3 3.1 52
Any 66.6  60.0 61.5 59.3
None 335 40.1 38.5 40.7
Males Number of ALI 394 460 463 482
MD visits (5+/year) 266 265 24.7 23.6
ED visits 34.5 27.4 30.8 29.7
Hospital admission in 48 hours 9.5 4.5 4.6 4.1
Other 4.1 4.0 2.9 53
Any 65.2 57.8 58.4 58.5
None 348 422 41.6 41.5
Females Number of ALI 471 472 450 523
MD visits (5+/year) 326 27.7 30.5 27.3
ED visits 33.6 299 31.3 27.8
Hospital admission in 48 hours 4.0 6.4 6.6 5.7
Other 1.5 4.7 34 5.1
Any 67.7 62.4 65.2 60.2
None 323 37.6 34.8 39.7
Age 20-49  Number of ALI 588 601 564 590
MD visits (5+/year) 29.1 27.7 28.5 243
ED visits 343 27.6 28.7 27.3
Hospital admission in 48 hours 6.2 4.1 29 3.6
Other 2.5 4.1 3.1 7.3
Any 65.8 59.3 32 58.9
None 342 40.7 39.7 41.1
Age 50+ Number of ALI 277 331 349 415
MD visits (5+/year) 31.5 25.8 25.3 26.9
ED visits 33.6  30.6 34.9 31.1
Hospital admission in 48 hours 7.3 8.1 9.9 6.9
Other 3.2 4.9 32 1.9
Any 614 593 63.5 59.9
None 31.8 38.6 36.6 40.1
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1

2

3

g Table 4: The type of activity-limiting injury as a proportion of all activity-limiting injuries ALI
6 NPHS, Canada, 1996-2006

-

g Interview cycles 1996 1998 2000 2002 2004 2006
10 N? Number of ALI 755 786 865 931 911 1,006
i 'Wt% 'wit% 'wt%  'wit%  'wit%  'wt%
13 ALL Brain, internal, multiple 4.9 33 5.8 3.2 39 43
14 Fractures/dislocation 206 212 199 203 222 249
I Burns 53 33 43 28 43 37
17 Sprains, strains 42.0 423 424 47.3 42.8 42.2
ig Cuts, punctures, bites 102 155 11.8 11.6 11.1 9.7
20 Scrapes, bruises, blisters 7.7 6.9 7.8 4.8 7.1 6.3
21 Other 9.3 7.5 8.0 10.0 8.6 8.9
gg Total 100.0 100.0 100.0 100.0 100.0 100.0
24  Males Brain, internal, multiple 54 2.8 5.0 24 4.1 4.5
25 Fractures/dislocation 213 215 215 20.3 21.0 26.1
- Burns 58 24 39 35 46 27
28 Sprains, strains 396 42.6 40.5 47.2 41.7 39.8
29 Cuts, punctures, bites 122 174 16.7 139 13.6 13.1
32 Scrapes, bruises, blisters 6.2 5.2 5.7 4.4 6.2 5.8
32 Other 9.5 8.1 6.7 8.3 8.8 8.0
22 Females Brain, internal, multiple 4.3 39 6.4 3.8 3.6 4.2
35 Fractures/dislocation 198 21.0 185 21.6  23.6 233
36 Burns 4.5 4.1 4.7 3.6 4.0 4.8
g; Sprains, strains 45.0 419 441 460 443 449
39 Cuts, punctures, bites 7.8 133 7.7 9.1 7.9 6.0
40 Scrapes, bruises, blisters 9.5 8.9 9.5 6.4 8.2 7.0
phs Other 91 69 91 95 84 98
43  Age 20-49  Brain, internal, multiple 4.8 33 4.9 3.1 3.7 3.0
44 Fractures/dislocation 174  19.8 225 17.4 182 229
P Burns 55 33 41 35 50 48
47 Sprains, strains 438 472 428 51.3 509 463
jg Cuts, punctures, bites 109 155 11.5 10.7 9.4 94
50 Scrapes, bruises, blisters 8.5 5.0 7.5 4.5 4.4 4.6
51 Other 9.1 5.9 6.7 9.5 8.4 9.0
gg Age 50+  Brain, internal, multiple 54 34 76 3.4 42 6.3
54 Fractures/dislocation 30,8 249 138 264 290 279
55 Burns 4.3 3.0 4.9 1.4 33 1.9
gs Sprains, strains 36.2 302 41.7 39.0 29.1 35.8
58
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Cuts, punctures, bites 8.1 152 125 13.4 13.7 10.3
Scrapes, bruises, blisters 51 117 8.5 5.4 11.7 9.1
Other 10.1 11.6 11.0 11.0 9.0 8.7

' wt%--Weighted percentages making rates representative of the Canadian population
2 Number of ALI in study population
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1
2
3
4 . . .
5 Table 5: Odds ratios (OR) and 95% confidence interval (C.1.) of ALI by life style and
6 socioeconomic status, adjusted for sex and age, NPHS, Canada, 1996-2006
7
8
9 1996 1998 2000 2002 2004 2006
i? OR 95%CI. OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%C.L
T
12
13 M/F 14* 1.1-16 1.3* 1.1-16 09 08-1.1 1.3* 1.1-1.5 14* 12-1.6 13* 1.1-14
14Age groups
ig 20-39 2.1* 1.6-29 19* 15-24 1.8* 14-23 22%* 18-27 1.8* 15-22 22%¥ 1.8-2.6
17 40-59 1.6* 1.1-2.1 14* 1.1-1.8 1.3 10-16 1.6* 13-20 13 1.0-15 15% 1.2-1.8
18 60+
19 (reference) 1.0 1.0 1.0 1.0 1.0 1.0
20
21 . )
22Background variables
23Married/ 10 08-12 10 08-12 10 08-12 10 09-12 09 07-10 09 08-10
24Common-law  yes/no
25income low/high 1.1 09-13 1.0 09-13 12 10-14 09 08-11 1.1 09-13 12 10-14
26Completed
27 P 12 10-15 11 09-13 10 08-12 09 08-1.1 09 07-1.0 11 09-13
5 8ngh School  yes/no
ogRural yes/no 1.1 09-14 1.1 09-13 09 07-11 1.1 09-13 08 07-1.0 10 0.8-1.1
30Non-English  yes/no 09 07-1.1 09 07-10 08 07-10 08 07-10 07 06-09 08 0.7-09
311mmigrant yes/no 0.6* 05-08 0.7¢* 06-09 08 06-10 08 06-1.0 0.7 05-0.8 0.7¢ 0.6-0.9
32
33
34Health related’
35Current
36smoking yes/no .. 09-14 1.1 09-13 12 10-15 12 10-15 09 08-1.1 09 0.7-1.1
37Physical
ginactivity yes/no 08 07-09 08 07-09 08 06-09 09 08-1.1 08 07-09 08 0.7-09
40
410bese yes/no 1.2 1.0-15 1.2 1.0-15 1.t 09-13 10 09-12 11 09-13 1.0 08-1.1
42
43Alcohol 9+/less 12 09-15 12% 10-16 13* 1.0-17 14% 12-18 12 10-15 15% 13-18
44drink /week
45
46 Alcohol 5+ at
?0 ol Sta weekly/less 1.3* 1.0-1.5 14* 12-17 14* 12-17 12*¥ 10-15 13* 11-15 13* 1.1-15
47a time
48
49
50
511. For sex group, females are the reference group
523, For background variables comparison groups, the second listed group for binary variables is the reference group
533, For health-related comparison groups, the second listed group for binary variables is the reference group
Eﬁ* Means that there are statistically significant difference compared with control groups
56
57
58
59 Page -25-
60
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Table 6: life style, socioeconomic status, and health care utilization of persons with an activity
limiting injury before and after the injury, NPHS, Canada, 1994-2006

Before During After

% % % P value* N**
A B C AvsB BvsC AvsC
Risky behaviours and socioeconomic status
Income low 36.3 32.1 28.5 <0.001 <0.001 <0.001 2,892
Obese obese 17.8 19.7 224 0.005 <0.001 <0.001 1,780
Physical activity  inactive 50.4 47.1 48.1 0.001 0.197  0.343 3,044
Smoking current 19.0 18.5 182  0.265 0384  0.077 1,693
Alcohol drinking  9+/week 9.6 10.7 112 0.048 0535 0.349 3,548
Health-related issues
Limited activity ~ yes 18.7 25.5 263 <0.001 0.221 <0.001 3,657
Health status poor 33.1 36.3 39.6 <0.001 <0.001 <0.001 3,653
Medical Doctor
visits S5+/year 26.5 34.0 29.8 <0.001 <0.001 <0.001 3,616
Pain yes 13.7 16.8 17.3 <0.001 0.432 <0.001 3,657
Stress yes 29.7 31.3 294  0.104 0.050 0.757 2,967
Medication use in past 30 days before interview
Pain medication  yes 61.9 70.2 70.8  <0.001 0.489 <0.001 3,640
Sedatives
/tranquiliser yes 5.7 7.2 8.1 0.001 0.055 <0.001 3,639
Antidepressants  yes 4.2 5.9 6.2 <0.001 0.346 0.403 3,641

*P value calculated by McNemar's test

** N of persons making up the matched analysis for the before and after analysis
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ABSTRACT

Objective: To examine the prevalence and factors affecting activity-limiting injuries (ALI) on
individuals and on the Canadian population; to estimate the short and long term impact on health status
and well-being due to ALI in Canada from 1994 to 2006 using the Canadian National Population Health
Survey (NPHS).

Design: The NPHS is a randomised longitudinal cohort study with biennial interviews, with information
on age, sex, education, marital status, income, residence, height and weight to self-perceived health
status, health care utilization and medication use in addition to ALI.

Setting: The study population was a random sample of male and female participants 20 years and older
from ten provinces and three territories in Canada.

Primary and secondary outcome measures: Logistic regression models were used to assess the
potential impact of ALI on individuals and on the Canadian population. The interviews two years before
and two years after the ALI were compared to examine long-term effects, and the McNemar test option
in SAS was used for the matched analysis.

Results: The immediate impacts of ALI were pain, disability, and disruption of regular life. Long-term
effects in patients were chronic pain and increased medical doctor visits. Population impact included a
considerable increase in health care access and cost. The odds ratios (ORs) for the 20-39 age group
compared to those 60+ was OR, 2.2; 95% CI, 1.8-2.7, while the OR associated with being male was 1.4;
95% CI, 1.1-1.6. Individuals consuming nine or more alcoholic drinks per week were also significantly
more likely to report an ALI (OR, 1.5; 95% CI, 1.3-1.8).

Conclusion: The findings from this study illustrated the immediate and long term impact of individuals
and population level injuries in Canada. Injury control policies should aim to prevent the both the
number of injuries fatalities as well as the consequences among survivors.

Summary Boxes:

What is already known on this subject?
1. Activity-limiting injuries (ALI) burden such as increased steadily prevalence, mortality and
economic costs in Canada;
2. Showing increasing trends in obesity, limited activity, poor health status, medication use related
to ALI,
3. Nature and types related to ALI;

What does this study add?
1. Potential associations between health care utilization and ALI before and after injury;
2. Hospital admission, Department emergency and medical doctors visits impacted on ALI;
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10 3. The immediate individuals impact such as pain, disability, disruption of regular life. Long-term

11 effects in patients were sequelae, chronic pain, and increased medical doctor visits after ALI.

12 Population impact included loss of productivity and a considerable increase in health care access

13 and cost.

14 4. policies should aim to prevent both the number of injuries fatalities as well as the consequences

15 among survivors.
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INTRODUCTION

Injuries are a serious public health issue with a major impact on the lives of Canadians. They are
leading causes of death and hospitalization, as well as of disability, loss of productivity and potential
years of life lost (PYLL) [1-4]. Sequelae from injuries include activity limitation, functional disability
and pain which in turn influence a variety of social, psychological, labour force, and economic factors
[5-8]. An analysis of emergency department (ED) visits and hospitalisation admissions for Ontarionoted
that one in four ED visits were injury-related, as were one in every 17 hospitalisations [9]. These data
accentuated the importance of injuries to the health care system. Other studies have demonstrated the
increasing medical doctor (MD) contacts, the use more medications for pain, more days in hospital, and

more hours of home care services [9-11].

Several studies of traumatic disability have also focused on injuries resulting in hospitalization
[12], types of injury [13-14], and serious head injuries [ 15]. One study reported that half of patients had
some limitation in activity for two days or more due to injury, and patients treated in the clinic were
somewhat more likely to have two or more days of limited activity than were patients treated in the ED

[16].

Injuries are not only largely preventable, but the impact of injuries can usually be lessened. To
develop effective policies leading to the prevention of injuries and to reduce the impact of injuries on
society, information is needed about the influenced effects that individuals with injuries treated in the

primary care setting and not requiring hospitalization frequently result in significant functional
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impairment and to identify those injuries which, by virtue of their contribution to disability, would be

targets for prevention programs.

The objectives of this study are to explore the immediate and longer term consequences of injury
including physical, psychological, social and occupational functioning. This comprises a longitudinal
population health study, which will measure the impact of injuries on individual’s and population level
health status and well-being due to activity-limiting injuries (ALI) in the NPHS from 1994 to 2006 in

Canada.

METHODOLOGY
Study population

The source population for this study was the Canadian National Population Health Survey
(NPHS), from1994/1995 (cycle 1) to 2006/2007 (cycle 7). The study population was designed to be
representative of the Canadian population with the exception of persons living on Indian reserves or on
Canadian Forces bases [9, 11]. The sample design was a multiple cluster [17], ideal for controlling costs
when personal interviews are needed, as was the case for cycle 1 of the NPHS. To cover as much as
possible of the Canadian population, separate components of the survey were also carried out in the
Territories and in health care institutions. In the Territories, a simpler stratified design was used. As
well, anticipating the creation of Nunavut, separate strata were formed for each of the future territories,
Nunavut and NWT [17]. The sampling frame for the first cycle (1994/5) originated with the Canadian
Labour Force Survey (CLFS), a multi-stage, stratified sampling technique used for all provinces except

Quebec for which a provincial sampling frame was used [17]. From the 2000 cycle onward, additional
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questions were added to the questionnaire, such as more detailed questions on health care use after the

ALI with the result that some analyses are restricted to data from 2000 to 2006

Nearly all respondents were re-interviewed biennially by telephone except for individuals
without a telephone, for whom face to face interviews were used. Interviewers were instructed to follow
all reasonable strategies to trace people. Response rates were 83.6% for cycle one, 92.8% for cycle two,
88.3% for cycle three, 84.9% for cycle four, 80.8% for cycle five, 77.6% for cycle six and 77.0% for

cycle seven.

To look at ADIs resulting from new injuries, data for cycles from 1996 to 2006 were used; data
for 1994 was only used for the “before and after” analysis (Table 6). Data were used from respondents
who were willing to share their data for data analysis, who completed all interviews to date, and who
achieved the age of 20 before 2006. Since the source population, i.e. the total NPHS population,
covered more ages than the population analysed for this study, it was possible to add younger persons
from the source population to our study population after the cycle at which they reached age of 20 years
old. Consequently, the study population changed somewhat over the years of the study allowing

comparable cross-sectional analysis of populations with the same age range and age distribution.

Variables
The interview ranged from background questions (age, sex, education, marital status, income,
residence, height and weight) to health-related questions (self-perceived health status, health care

utilization and medication use). Body mass index (BMI) was calculated as weight in kilograms divided
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10 Dby height in meters squared [18]. A BMI of 30 or over was considered obese. Respondents were asked

12 torate their health as one of five categories: excellent, very good, good, fair or poor and for this study,

ii the lower two categories were combined as poorer health and the top three as good health. Depression
ig and stress were measured by the following questions: “have you had 2 weeks in a row during the past 12
ig months when you were sad, blue, or depressed?” and “During the past month, about how often did you
;—g feel: ... so sad that nothing could cheer you up? ... nervous? ... restless or fidgety? ... hopeless?...

21 worthless?”. A question about number of visits to any type of physician or medical specialist in the past
23 year was dichotomized as: “five or more visits, versus fewer than five visits”. Alcohol consumption was
25 based on a series of question on the number of drinks consumed each day of the past seven days before
27 the interview. For this study, this was expressed as drinking nine or more drinks per week, versus

29 drinking eight or less. In this study, “alcohol used 5+ at a time” was defined as "How often in the past
31 week have you had 5 or more drinks on one occasion?". The variable “hospital treatment” was
described as "Did you receive any medical attention for this injury from a health professional within 48
hours?" For example, doctor, hospital emergency room. Quartiles of total household income were
calculated for the study population, with the lower two quartiles combined for the low income category
38 tobe compared to the top two as the high income category. A Physical activity index was calculated
40 based on kilocalories per kilogram of body weight per day expended (KKD). Physically active was

42 defined as energy expenditure of at least 3 KKD; and physically inactive was defined as less than 1.5
44 KKD. Medication use was elicited by the question: “In the past 30 days, did you take ...?” This was
46 Tollowed by a series of questions, such as “Did you take antidepressants and or anti-stressants?” “Did
48 You take anything for pain?” A 'no' answer to the question "Are you usually free of pain and

discomfort?" was taken as indication that the respondent often suffered pain.
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The definition of injury in the NPHS data was “In the past 12 months, did you have any injuries
serious enough to limit your normal activities?" If more than one injury, the following questions were to
refer to the most serious one. A separate question asked respondents a general question about
limitations in activity, “Because of a long-term physical or mental condition or a health problem, have
you limited in the kind or amount of activity you could do: at home? at school? at work? in other

activities?”. Otherwise, they should be defined as non-activity limiting.

Data Analysis

For the statistical analysis, SAS version 9.2 (SAS Institute, Cary, NC, USA) was used. Logistic
regression was used to calculate odds ratios (OR) with the presence/absence of ALI as the dependent
variable, adjusted for age (in single years) and sex. Since the data were collected as a statistical sample
of the Canadian population, the ‘weight’ option was used in all SAS statistical analyses to make the
results representative of the Canadian population from 1994 to 2006 in seven cycles of cross-sectional
studies. Weights were provided by Statistics Canada according to their sampling procedures. In order to
produce a meaningful estimate of the variance for the weighted results, the weights were adjusted using
the formula: [average weight = (sample weight/sum of the sample weights) * sample size].

In order to determine the characteristics, life style and health status, medical attention and health
care utilization as well as activity limitation and disability, which were impacted by ALIL, all new injury
cases, i.e., those who had not reported an injury in the previous interview were identified. For each new
case, data from three cycles were selected, 1) the cycle before reporting, 2) the cycle of reporting, 3) the
cycle after reporting. Data for the 1994 cycle were used only in this ‘before and after’ analysis. Only

the first recorded ALI report per person was included. The McNemar test option in SAS was used for
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10 matched analysis. This study approved by the research ethics committee of Health Canada.

14 RESULTS

The numbers of ALI in the study population increased from 755 cases in 1996 to 1,006 in 2006
.The weighted prevalence of all ALI increased steadily from 10.5% in 1996 to 12.8% in 2006. Those
reporting ALI showed increasing trends in obesity, limited activity, poor health status, people who live

21| in the rural areas and drank more than 9 drinks per week, medication use, and potential injury sequelae,

23| such as pain, stress and-depression-but declining trends in lower income, aré-current smoking, and

25| immigrants (Table 1). The proportion of injuries which resulted in activity limitations were higher for

27 males, and increased more over time than for females (Table 2). Furthermore, younger adults (20-49
29 yrs.) were more likely to report activity limiting injuries (12.2% to 14.0%) compared to older (50+ yrs.)
31 adults (8.6% to 9.8%).Among respondents who reported a ALI, the weighted percentages who reported
five or more visits to a medical doctor (MD) within the previous year decreased from 29.8% in 2000 to
25.3% in 2006, emergency department (ED) visits went from 34.0% to 28.8%, and hospital admission
within 48 hours after the injury went from 6.5% to 4.9% (Table 3). The rate of hospital admissions

38 within 48 hours for adults aged 50+ years was higher than that of young aged (20-49) group.

42 The most frequently reported injuries resulting in activity limitation were sprains and strains

44 (42%), followed by fractures and dislocations (20%), and cuts, punctures and bites (10%) (Table 4).

46 Only 3.3 to 5.0% of ALIs were in the category of brain, internal and multiple injuries. Men tended to
48 have more cuts, punctures and bites while women had more scrapes, bruises and blisters. Younger ages

tended to have more sprains and strains and older ages more fractures and dislocations.
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Logistic regression analysis indicated that younger age groups and male participants were more
impacted by ALL. Only a few of the other variables showed associations with ALI - immigrants had
consistently lower rates of ALI, while people consumed nine or more alcoholic drinks per week had

significantly higher rates (Table 5).

Attributes of persons with an ALI were compared in the cycles before and after their injury
(Table 6). Most behavioural risk factors examined showed a pattern of an increase from the two years
previous to the ALI to the time of the ALI to a further increase the two years after the ALI. A similar

pattern was observed for health status and interactions with the health care system. (Table 6).

DISCUSSION

Based on NPHS data, more than 10% of the adult Canadian population annually experience an
ALI, with the proportion increasing from 10.5% in 1996 to 12.8% in 2006. According to the definition
of ALI as activity-limiting injuries, all people with ALI experienced a certain amount of disruption of
their daily activities with the impact varying according to the type and severity of their injury and
depending on their customary type of activity [19-22]. About 20% of ALIs were fractures and
dislocations, many of whom necessitated a period of altered activity. Older people were more likely to
report fractures than the younger age groups. The most common injuries were sprains and strains, the
impact of which also varied a great deal depending on type and severity [23-24]. An important impact
of injuries is on the workplace through absenteeism and on the family through the disruption of

customary activities [25-26]. Besides the impact of injuries on every day activities, there was also the
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impact on the health care system [27]. In our data, in 2000, about two thirds of people with ALI sought
some kind of medical care. Evidence was presented showing that the impact of ALI might be even more
far-reaching, as seen by the higher levels of medical care, and continued pain remaining two years after

the ALI were reported.

Other research on injuries has used a variety of definition of injuries, based on different sources
of information. Questions in the NPHS were able to put these other measures in perspective. For
example, some studies used hospital-based data [28], but the present study showed that only about 5% of
ALI were resulted in a hospital admission within the first 48 hours after the event. Assuming that all
injuries that required hospitalization were within the activity-limiting rubric, it is clear that studies using
only hospital data would include only a small portion of important injuries [29]. However, the
hospitalized injuries will be the more severe injuries which are responsible for a disproportional share of
the health care cost and disability [25]. Other studies have used ED visits as a unit of measurement [9].
The present study showed less than one third of ALI went to an ED to obtain treatment. Again, the latter
were the more severe injuries or those needing specialized treatment, e.g., casts on fractures, and thus
had a greater impact on daily life and cost. Another source of data commonly used has been mortality
data. Although deaths are definitely activity-limiting, obviously, none were included in this study. Fatal
injuries reflect a different range of injuries than those for ALI. For example, in an US study, firearm-
related injuries were 22% of all injury deaths, second only to traffic accident related injuries, but
firearms amounted to less than 1% for non-fatal injuries [11]. Thus, different measuring units for
measuring injury rates will target different slices of the spectrum of injuries and provide different results.

ALI are of special public health importance, but are not sufficiently studied.
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Another level of impact resulting from ALI would consist of impact on the health care system.
Approximately 60% of people with ALI obtained medical care of some type. Of these, approximately
one third of persons with ALI went to ED to experience the often long wait before receiving treatment.
Back at home the patient would not only experience the pain and disability of the ALI, but also the need
to negotiate the health care system, such as making appointments with physicians, specialists,
physiotherapists, etc., finding transportation, often needing someone to accompany them [30-33]. Even
though the proportion of the population with ALI increased over the years 2000-2006, decreases were
seen in use of primary care and the hospital ED visits as well as hospitalisation. This decrease in health
care use could be an indication either of greater difficulty in accessing health care, or that the nature of
ALIs has moderated over the years. Berdahl found variation by ethnic group and sex, both in the
reporting of work-related injuries and in the seeking of medical care and the change in ethnic
composition over the years could also be a factor in the NPHS data [34-36]. In any case, ALI are
suffered by a large proportion of the population annually, and a majority of these seek medical treatment
whether primary care, ED or hospital care. Clearly, this entails a large cost to the health care system and
any prevention would not only improve quality of life of the putative victims but also would result in

significantly lower health care costs.

Another type of impact would be long-term changes after the injury. The ‘before and after’ data
available in the NPHS consisted of comparing the cross-sectional data from the interview cycle before
the ALI with the data of the cycle reporting the ALI and with the next cycle after the ALI. While the

interviews for each respondent could be linked for the ‘before and after’ cycles it was more difficult to
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determine which changes in attributes in the year of the ALI or subsequent years were sequelea of the
ALIL For example, it might make sense that the increasing obesity for people with ALI be linked to
after-effects, e.g. [37], due to inactivity resulting from the ALI but, in fact, similar changes were
happening in the overall population. Given these caveats, we can note that no changes were found for
smoking and little change in excessive alcohol use. Most likely to show long-term effects due to ALI
were visits to medical doctors and ongoing pain. People with ALI showed increasing likelihood of
visiting a MD at least five times during the year which continued for the subsequent cycle. Similarly
pain increased in the cycle with the ALI and remained high over the years. Although this is weak
evidence, it confirms work on long-term effects of other researchers [38-39] and again emphasizes the

impact of ALI in the population.

Injuries have been found to lead to lost productivity, medical costs, compensation costs and
long-term health problems and disability [40-42], which was confirmed by the present results for the
Canadian population. Many injuries can be prevented and a better understanding of all aspects of
injuries will lead to better ways of prevention or the minimizing of their effects. However, collaboration
and cooperation is needed [43]. The European Union has committed itself to reducing number of traffic
fatalities from 45,000 to 25,000 by 2010, which as several reports point out, will require strong measures
against use of alcohol [44-47] and illicit and medicinal drugs before driving [48]. A difficulty in injury
prevention is the multi-faceted aspect of injuries. For example, a fall may have many causes, such as
unsafe working conditions or slippery stairs at home. Each of these issues would require different
approaches to prevention. Similar diversities are found for most other types of injuries. With all

difficulties inherent in devising effective interventions, prevention is still the best approach to lower the
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tremendous impact of ALI on the Canadian population.

The NPHS data have important strengths, such as its representativeness of the Canadian
population and its longitudinal nature. Because of the longitudinal design, it was possible to identify
new ALI, meaning no ALI in the previous interview, and compare risk factors before and after the event,
as well as its consequences. The ‘before and after’ comparisons of the same person allowed for matched
analysis at different times. Important also is the extensive and consistent information available on each
respondent over the multiple cycles of the survey, such as type of ALIL, and the medical care needed.
Besides strengths, the NPHS also has limitations. One issue is the lack of distinction between intentional
and unintentional injuries. Another issue is that of self-reported data. Part of self-reporting is recall of
events. Recall of having had an ALI has been shown elsewhere to be less accurate with increasing time
and is also likely to vary with the severity of the injury [49-50]. Both of these would likely lead to an
under-reporting of ALI. In spite of its limitations the NPHS gives an invaluable view of the level of

serious injury in the Canadian adult population over a 12 year time period.

Another strength of these data is the use of ALI as a measurement of injury. There are various
units of measurement in measuring rates of injury in a population. The unit of measurement used in the
present study consists of the most serious ALI over the previous 12 months, excluding repetitive strains
injuries. The use of ALI means the delimitation of a particular kind of injury in the spectrum of injuries
as a concept meaningful to both respondent and researchers. In addition, it identifies a type of injury

sufficiently severe to impact a person’s regular routine.

Page -14-

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 40 of 60



Page 41 of 60 BMJ Open

©CoO~NOUTA,WNPE

10 CONCLUSION

12 The findings from this study quantified the immediate and long term impact of individuals and
14 population level injuries in Canada. The immediate impact was pain, disability, and disruption of regular
life. Long-term effects in patients were chronic pain and increased medical doctor’s visits remaining
two years after the ALI. Population impact included loss of productivity and a considerable increase in
health care access and cost. This study also particularly contributes to injury prevention in social and

21 psychological health services to help injured people make a better recovery and maintain the quality of

23  life after injuries.
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Table 1: The estimated percent and univariate analyses of the characteristics related to adult <~~~ { Formatted Table ]
Canadians reporting an activity limiting injury in the previeus-year-based-on NPHS data,
1996-2006*
Year 1996 1998 2000 2002 2004 2006 2006/ P- <+~~~ { Formatted: Left )
1996 value
All 10.5 109 114 12,6 126 12.8 122  0.048 <~ { Formatted: Left )
Background variables <~ { Formatted: Left )
Married/common law 71.0 693 682 662 657 64.7 091 0.063 « ‘[Formatted: Left ]
Low income 40.0 342 279 26.0 235 19.8 0.50 0.039 - ‘[ Formatted: Left J
Completed High School 89.6 899 893 84.7 845 84.5 0.94 0.068 - { Formatted: Left ]
Rural 179 205 21.0 20.6 199 220 123  0.041 <~ { Formatted: Left ]
Immigrant 175 173 168 162 16.1 157 090  0.081 < { Formatted: Left ]
Health related variables <~ { Formatted: Left )
Current smoking 227 213 204 17.1 17.1 16.0 0.70 0.153 - ‘[Formatted: Left ]
Inactive 583 529 561 483 510 459 079  0.098 <« - {Formatted: Left )
Obese 184 212 23.0 243 250 264 143  0.001 <~ { Formatted: Left ]
9+ alcohol drinks/ week 11.0 11.6 119 11.8 11.6 14.8 1.35 0.001 - { Formatted: Left J
Region of residence <~ { Formatted: Left )
Atlantic 8.8 8.7 8.9 8.8 8.7 8.7 0.99 0.086 - { Formatted: Left J
Quebec 255 256 259 260 26.1 259 1.01  0.078 <~ { Formatted: Left ]
Ontario 363 360 360 358 36.1 362 1.00  0.101 <~ { Formatted: Left ]
Prairies 170 173 17.1 174 173 174 1.02  0.098 < { Formatted: Left ]
BC 125 124 121 120 11.8 11.9 0.95 0.156 R ‘[Formatted: Left ]
Outcome-related <~~~ { Formatted: Left )
Limited activity 173 17.8 180 229 245 26.6 1.54 0.001 - ‘[Formatted: Left ]
Poor health status 33.6 332 38.0 412 423 435 1.29 0.035 - { Formatted: Left ]
5+ Medical Doctor visits /year 242 263 266 276 283 26.8 1.11 0.056 - { Formatted: Left J
Pain 123 137 133 151 164 158 128  0.039 < - { Formatted: Left ]
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Depression 61 58 64 69 7.1 6.0 0.98  0.158 <~~~ { Formatted: Left )
Medication use in last 30 days <~ { Formatted: Left ]
Pain medication 65.6 675 70.1 702 704 70.6 1.08 0.096 « {Formatted: Left J
Tranquilizer/ sedative 5.1 53 6.8 8.1 8.2 10.0 1.96 0.001 - { Formatted: Left J
Antidepressants 36 44 54 59 69 7.0 1.94  0.001 <+~ { Formatted: Left ]
“ { Formatted: Left J
Total Number! 7,313 7,529 7,717 7,875 8,085 8,324 - { Formatted Table J
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10 | Table 2: Percentages for ALI for which were impacted by activity limitation

11
12

13|
14

15
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22
23
24
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27
28
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31
32
33
34
35
36
37
38
39
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

BMJ Open

per year, NPHS, Canada, 2000-2006

Years 2000 2002 2004 2006
Injury status

All None 85.5 84.0 84.0 82.2
Activity limiting (yes) 10.8 12.1 11.6 12.0
Activity limiting (no) 3.1 3.0 3.5 5.1
Both 0.6 0.4 1.0 0.8

Males None 84.9 82.0 82.2 80.1
Activity limiting (yes) 10.5 13.5 13.2 13.2
Activity limiting(no) 3.9 3.9 34 5.6
Both 0.7 0.7 1.3 1.1

Females None 86.0 85.8 85.7 84.1
Activity limiting (yes) 11.1 10.8 10.1 10.9
Activity limiting(no) 24 3.0 3.6 4.6
Both 0.5 0.4 0.7 0.5

Ages 20-49  None 83.5 81.7 81.2 79.3
Activity limiting (yes) 12.2 13.9 13.3 14.0
Activity limiting(no) 3.5 3.7 43 5.8
Both 0.8 0.7 1.3 0.9

Ages 50+ None 88.5 87.2 87.4 85.3
Activity limiting (yes) 8.6 9.5 9.5 9.8
Activity limiting (no) 2.6 3.1 2.5 4.2
Both 0.3 0.3 0.6 0.6
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Table 3: The percent of persons reporting specific health care use among those reporting an ALI

BMJ Open

by age group and sex, NPHS, Canada, 2000-2006*

Year _ 2000 2002 2004 2006
All Number of ALI 865 932 913 1,005
B Medical Doctor (MD) visits (5+/year) 29.8 27.1 273 253
B Emergency Department (ED) visits 34.0 28.5 31.0 28.8
_ Hospital admission in 48 hours 6.5 54 5.5 4.9
B Other 2.7 4.3 3.1 5.2

None 335 40.1 38.5 40.7
Males Number of ALI 394 460 463 482
MD visits (5+/year) 26.6  26.5 24.7 23.6
ED visits 345 274 30.8 29.7
Hospital admission in 48 hours 9.5 4.5 4.6 4.1
Other 4.1 4.0 2.9 5.3
None 348 422 416 415
Females Number of ALI 471 472 450 523
MD visits (5+/year) 326 277 30.5 27.3
ED visits 33.6 299 31.3 27.8
Hospital admission in 48 hours 4.0 6.4 6.6 57
Other L5 4.7 3.4 .1
None 323 376 348 397
Age 20-49  Number of ALI 588 601 564 590
B MD visits (5+/year) 29.1 27.7 28.5 243
B ED visits 343 27.6 28.7 273
) Hospital admission in 48 hours 6.2 4.1 29 3.6
B Other 2.5 4.1 3.1 713
None 342 40.7 39.7 411
Age 50+ Number of ALI 277 331 349 415
B MD visits (5+/year) 315 258 253 26.9
B ED visits 33.6  30.6 349 31.1
B Hospital admission in 48 hours 7.3 8.1 9.9 6.9
B Other 3.2 4.9 3.2 19
None 31.8  38.6 36.6  40.1
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14" Taple 4: The type of activity-limiting injury as a proportion of all activity-limiting injuries ALI
15 NPHS, Canada, 1996-2006

16

ig Interview cycles 1996 1998 2000 2002 2004 2006
19 N? Number of ALI 755 786 865 931 911 1,006
20 'Wt%  'wt%  'wt%  'wit%  'wit%  'wit%
21 ALL Brain, internal, multiple 49 33 5.8 32 3.9 43
22 Fractures/dislocation 206 212 199 20.3 22.2 24.9
23 Burns 53 33 43 2.8 43 3.7
24 Sprains, strains 42.0 423 424 473 428 422
25 Cuts, punctures, bites 102 155 11.8 11.6 11.1 9.7
26 Scrapes, bruises, blisters 7.7 6.9 7.8 4.8 7.1 6.3
27 Other 93 75 80 100 86 89
28 Total 1000 1000 100.0 100.0 100.0 100.0
ég Males Brain, internal, multiple 54 2.8 5.0 2.4 4.1 4.5
31 Fractures/dislocation 21.3 215 215 20.3 21.0 26.1
32 Burns 5.8 2.4 3.9 3.5 4.6 2.7
33 Sprains, strains 39.6 426 405 472  41.7 39.8
34 Cuts, punctures, bites 122 174 16.7 13.9 13.6 13.1
35 Scrapes, bruises, blisters 6.2 5.2 5.7 4.4 6.2 5.8
36 Other 9.5 8.1 6.7 8.3 8.8 8.0
37  Females Brain, internal, multiple 43 3.9 6.4 3.8 3.6 42
38 Fractures/dislocation 198 210 185 21.6 236 233
39 Burns 45 41 47 36 40 48
40 Sprains, strains 450 419 441 460 443 449
41 Cuts, punctures, bites 7.8 13.3 7.7 9.1 7.9 6.0
jé Scrapes, bruises, blisters 9.5 8.9 9.5 6.4 8.2 7.0
a4 Other 9.1 6.9 9.1 9.5 8.4 9.8
45 Age20-49  Brain, internal, multiple 4.8 33 4.9 3.1 3.7 3.0
46 Fractures/dislocation 174 198 225 17.4 18.2 22.9
47 Burns 55 33 4.1 3.5 5.0 4.8
48 Sprains, strains 43.8 472 428 51.3 509 463
49 Cuts, punctures, bites 109 155 115 10.7 9.4 94
50 Scrapes, bruises, blisters 8.5 5.0 7.5 4.5 4.4 4.6
51 Other 9.1 59 6.7 9.5 84 9.0
52
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10

12
13
14
15
16
17
18

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Age 50+ Brain, internal, multiple 5.4
Fractures/dislocation 30.8
Burns 43
Sprains, strains 36.2
Cuts, punctures, bites 8.1
Scrapes, bruises, blisters 5.1
Other 10.1

' wt%--Weighted percentages making rates representative of the Canadian population

? Number of ALI in study population

3.4
249

3.0
30.2
15.2
11.7
11.6

BMJ Open
7.6 3.4
13.8 264
4.9 1.4
417  39.0
12.5 13.4
8.5 5.4
11.0 110

42
29.0
33
29.1
13.7
11.7
9.0
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1.9
35.8
10.3
9.1
8.7
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1
2
3
4
5
6
7
8
9
10 Table 5: Odds ratios (OR) and 95% confidence interval (C.1.) of ALI by life style and
11 socioeconomic status, adjusted for sex and age, NPHS, Canada, 1996-2006
12
13 1996 1998 2000 2002 2004 2006
}ﬂ' OR 95%C.I OR 95%CI OR 95%CIl OR 95%CIl OR 95%CIl OR 95%C.L
195
i? M/F 14* 1.1-16 13* 1.1-1.6 09 08-1.1 13* 1.1-15 14* 12-16 13* 1.1-14
18Age groups
19 20-39 2.1* 16-29 19* 15-24 1.8% 14-23 22* 18-27 1.8 15-22 22*% 18-26
20 40-59 1.6% 1.1-2.1 14% 1.1-1.8 1.3 1.0-1.6 1.6* 13-20 1.3 1.0-1.5 1.5* 12-1.8
60+
21 (reference) 1.0 ~ 1.0 ~ 1.0 ~ 1.0 ~ 1.0 ~ 1.0 ~
22
g%ackground variables’
arried/ 10 08-12 10 08-12 10 08-12 10 09-12 09 07-1.0 09 08-1.0
ommon-law  yes/no
28ncome lowhigh L1 09-13 10 09-13 12 10-14 09 08-11 11 09-13 12 10-14
2ompleted
plete

28‘Iigh School  yes/no 1.2 10-15 1.1 09-13 1.0 08-12 09 08-1.1 09 0.7-1.0 1.1 09-1.3
2%ural yes/no 1.1 09-14 1.1 09-13 09 0.7-1.1 1.1 09-13 0.8 0.7-1.0 1.0 0.8-1.1
30\10n-English yes/no 09 0.7-1.1 09 07-1.0 08 07-10 08 07-10 07 06-09 08 0.7-0.9
3]Immigrant yes/no 0.6* 05-08 0.7 0.6-0.9 08 06-10 08 06-1.0 07 05-08 07 0.6-09
32
3?l-lealth related®
34 urrent
35moking yes/no 1.1 09-14 1.1 09-13 1.2 1.0-1.5 1.2 1.0-1.5 09 08-1.1 0.9 0.7-1.1
3@hysical
37nactivity yes/no 0.8 0.7-09 0.8 0.7-09 0.8 06-09 09 08-1.1 0.8 07-09 08 0.7-0.9
38
3é)bese yes/no 1.2 10-15 12 1.0-15 1.1 09-13 1.0 09-1.2 1.1 09-13 1.0 0.8-1.1
40

Alcohol
4]drink/week 9+/less 1.2 09-15 1.2 1.0-1.6 1.3 1.0-1.7 14 1.2-1.8 1.2 1.0-15 1.5 1.3-1.8
42

n

4%1F0h01 Stat weekly/less 1.3* 1.0-1.5 14* 12-17 14* 12-17 12* 10-15 13* 11-15 13* 1.1-15
44 time
45
46
47. For sex group, females are the reference group
48 For background variables comparison groups, the second listed group for binary variables is the reference group

For health-related comparison groups, the second listed group for binary variables is the reference group

50* Means that there are statistically significant difference compared with control groups

51
52
53 Page -27-
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32
33
34
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39
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41
42
43
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BMJ Open

Table 6: life style, socioeconomic status, and health care utilization of persons with an activity
limiting injury before and after the injury, NPHS, Canada, 1994-2006

Before During After

% % % p value* N**
A B C AvsB BvsC AvsC
Risky behaviours and socioeconomic status
Income low 36.3 32.1 28.5 <0.001 <0.001 <0.001 2,892
Obese obese 17.8 19.7 22.4 0.005 <0.001 <0.001 1,780
Physical activity ~ inactive 50.4 47.1 48.1 0.001 0.197  0.343 3,044
Smoking current 19.0 18.5 18.2 0.265 0.384  0.077 1,693
Alcohol drinking  9+/week 9.6 10.7 112 0.048 0.535 0349 3,548
Health-related issues
Limited activity  yes 18.7 25.5 26.3  <0.001 0.221 <0.001 3,657
Health status poor 33.1 36.3 39.6  <0.001 <0.001 <0.001 3,653
Medical Doctor
visits S+/year 26.5 34.0 29.8 <0.001 <0.001 <0.001 3,616
Pain yes 13.7 16.8 17.3  <0.001 0.432  <0.001 3,657
Stress yes 29.7 31.3 29.4 0.104  0.050  0.757 2,967
Medication use in past 30 days before interview
Pain medication  yes 61.9 70.2 70.8 <0.001 0.489 <0.001 3,640
Sedatives
/tranquiliser yes 5.7 7.2 8.1 0.001 0.055 <0.001 3,639
Antidepressants  yes 4.2 5.9 6.2 <0.001 0.346 0.403 3,641

*P value calculated by McNemar's test

** N of persons making up the matched analysis for the before and after analysis
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STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cohort studies

. . It q

Section/Topic #em Recommendation Reported on page #

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract Page 1, 2
(b) Provide in the abstract an informative and balanced summary of what was done and what was found Page 2, 3

Introduction Page 4

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported Page 4

Objectives 3 State specific objectives, including any prespecified hypotheses Page 4

Methods Page 5

Study design Present key elements of study design early in the paper Page 5

Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data Page 5, 6
collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up Page 5, 6
(b) For matched studies, give matching criteria and number of exposed and unexposed Page 5, 6

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if Page 7
applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe Page 7

measurement comparability of assessment methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias Page 7

Study size 10 Explain how the study size was arrived at Page 7

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and Page 7, 8
why

Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding Page 7, 8
(b) Describe any methods used to examine subgroups and interactions Page 7, 8
(c) Explain how missing data were addressed Page 7, 8
(d) If applicable, explain how loss to follow-up was addressed Page 7, 8
(e) Describe any sensitivity analyses Page 7,8

Results Page 8

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml




©CoO~NOUTA,WNPE

e
[Ny

ADDBADIMDPDMDEDIRADDOWWWWWWWWWNDNNNNNNNNNRERRERRPERRERRERER
~NOUOPRARWNRPOOONOUOPRWNRPOOONOUAWNRPOOONOODUIAWN

S D
O

BMJ Open

Page 60 of 60

Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed
eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential Page 5, 6
confounders
(b) Indicate number of participants with missing data for each variable of interest Page 5, 6
(c) Summarise follow-up time (eg, average and total amount) Page 5, 6
Outcome data 15* | Report numbers of outcome events or summary measures over time
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence Page 8,9
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
Discussion Page 9-13
Key results 18 | Summarise key results with reference to study objectives Page 9, 10, 11
Limitations Page 12
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from Page 9-13
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results
Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on Page 3
which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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