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Abstract

Background—A better understanding of factors associated with adopting leisure-time physical
activity among people with chronic vascular conditions can help policy-makers and health care
professionals develop strategies to promote secondary prevention among older Canadians.

Data and methods—Cross-sectional data from the 1994/1995 National Population Health

Survey (NPHS), household component, and the 2007/2008 Canadian Community Health Survey
were used to estimate the prevalence of inactivity. Longitudinal data from eight cycles (1994/1995
through 2008/2009) of the NPHS, household component, were used to examine the adoption of
leisure-time physical activity, intentions to change health risk behaviours, and barriers to change.

Results—Over half (54%) of the population aged 40 or older were inactive during their leisure
time in 2007/2008. A new vascular diagnosis was not associated with initiating leisure-time
physical activity. Among the newly diagnosed, those with no disability or a mild disability had
higher odds of undertaking leisure-time physical activity.

Interpretation—The majority of Canadians in mid- to late life are inactive. They tend to remain
so when diagnosed with a vascular condition.
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Inactive lifestyles have been recognized as a threat to good health and a contributor to higher
health care costs and premature death.1 A lack of regular physical activity is associated
with the development of chronic conditions including heart disease, hypertension and
diabetes.>6 Physical activity may help prevent these conditions—directly, through improved
vascular health,%7 or indirectly, through mechanisms such as weight control, stress
reduction and quality of sleep.8 The benefits extend to secondary prevention, whereby active
lifestyles help those who have already developed chronic conditions limit the progress or
complications of the disease.®

Despite the highly promoted benefits of physical activity, most Canadians are relatively
inactive. Fewer than 15% of adults aged 40 or older meet Canada’s new physical activity
guidelines.® An estimated 40% of Canadians aged 40 to 59 average more than the
recommended 10,000 steps per day; at ages 60 to 79, the figure is 20%.°

While never a positive experience, developing a chronic vascular disease may ultimately
yield health benefits if it is a “wake-up call,” prompting inactive individuals to become more
physically active. In fact, changes in health behaviour after the onset of chronic conditions
are well documented. For example, smoking cessation is more common among people
newly diagnosed with conditions such as heart disease, stroke, cancer, diabetes and
hypertension than among people without a new diagnosis.1%-14 Intentional weight loss,
dietary changes, lowering low density lipoprotein (LDL) cholesterol, and reduced alcohol
consumption following adverse health events have also been reported,10:11.15.16

Findings about changes in physical activity after the diagnosis of a chronic condition are less
clear. Newsom et al.16 reported no significant increase in the percentage of people who
became active after being diagnosed; on the contrary, following a diagnosis of cancer, stroke
or lung disease, people were less likely to report regular vigorous exercise. Neutall? found a
small decrease in inactive behaviour after a hypertension diagnosis, whereas van Gool et
al.1” reported increases in the likelihood of inactive behaviour after diagnosis of chronic
conditions. Allegrante et al.11 found significant positive changes in overall physical activity
and strength training among people with coronary artery disease.

This study uses a large, population-based, longitudinal sample of adults to examine: 1)
whether inactive Canadians aged 40 or older who are free of vascular disease become active
after a new vascular diagnosis; 2) factors associated with becoming active during leisure
time; and 3) changes or intentions to change health behaviours, including physical activity,
among the newly diagnosed.

Methods

Data source

The “inactive” percentage of the population was estimated from the 1994/1995 cross-
sectional file of the National Population Health Survey (NPHS) and from the Canadian
Community Health Survey (CCHS) - Annual component 2007/2008. Data on changes in
physical activity are from eight cycles (1994/1995 through 2008/2009) of the longitudinal
household file of the NPHS. Descriptions of the NPHS and CCHS methodologies are
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available in published reports.18-20 Further details about the NPHS and CCHS are available
from the respective survey documentation at: www.statcan.gc.ca.

To measure leisure-time physical activity, respondents were asked to report the frequency
and duration of their participation in a variety of activities over the past three months
(Appendix Table A).21:22 Average daily energy expenditure (EE) for all activities was
calculated as:

EE (kcal/kg/day)=sum of ((N; * D; * MET value)/365),

where:
N; = number of times respondent engaged in activity; over a 12-month period;
D; = average duration in hours of activity;;

MET = energy cost of activity expressed as kilocalories expended per kilogram of body
weight per hour of activity (kcal/kg/hour).

MET values are typically expressed in three intensity levels (low, medium, high). Because
NPHS respondents were not asked to specify the intensity of their activities, MET values
corresponding to the low intensity value of each activity were used, an approach adopted
from the Canadian Fitness and Lifestyle Research Institute. Respondents were classified as
either inactive (EE<1.5) or active (EE=1.5). Those who were inactive at baseline and active
two years later were classified as became active.

Respondents reported if a health professional had diagnosed them with chronic conditions
that had lasted or were expected to last six months or more. Those with high blood pressure,
heart disease, and/or diabetes were classified as having a vascular disease. Those who took
insulin in the past month were considered to have diabetes. Once a vascular condition was
reported, respondents were considered to have the condition in every subsequent cycle.

Level of disability accounted for the presence and severity of chronic conditions that
interfere with physical activity but were not included in the models (for example, arthritis).
Level of disability was based on the Health Utility Index (HUI3) developed at McMaster
University.23-25 Functional health, based on vision, hearing, speech, mobility, dexterity,
cognition, emotion, pain and discomfort, was scored and categorized into levels of
disability: none (1.00), mild (0.89 to 0.99), moderate (0.70 to 0.88) or severe (less than
0.70), and then dichotomized to no/mild disability versus moderate/severe disability.

Earlier work,26:27 confirmed using the 1994/1995 NPHS longitudinal sample, identified two
distinct factors within the mastery scale: fatalism and control. The first five statements from
the mastery module loaded onto fatalism (Eigenvalue 2.9; Cronbach’s alpha 0.8):

1 You have little control over the things that happen to you.

2 There is really no way you can solve some of the problems you have.
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3 There is little you can do to change many of the important things in your life.
4 You often feel helpless in dealing with problems of life.
5 Sometimes you feel that you are being pushed around in life.

Responses were scaled from 0 (strongly agree) to 4 (strongly disagree) and summed for a
potential range of 0 to 20. Individuals with a total below the median (less than 14) were
considered to be more fatalistic.

The final two statements loaded onto control (Eigenvalue 1.1; Cronbach’s alpha 0.5):
6 What happens to you in the future mostly depends on you.
7 You can do just about anything you really set your mind to.

Responses were scaled from 0 (strongly disagree) to 4 (strongly agree) and summed for a
potential range of 0 to 8. Individuals who scored below the median (less than 6) were
classified as having a low sense of control. Cycles 2 and 3 of the NPHS excluded the
mastery module; analyses that included fatalism and control were based on the remaining
cycles.

Perceived social support was based on four yes/no questions in the first two NPHS cycles
(Appendix Table B). Respondents who answered “yes” to all four questions had high social
support. For the remaining cycles, perceived social support was measured using the
Emotional or Informational Support - MOS Subscale.28 The eight questions were answered
on a five-point scale: none of the time (score 1), a little of the time (2), some of the time (3),
most of the time (4), or all of the time (5). People who responded “some,” “most,” or “all of
the time” to all eight questions were classified as having high social support.

Analytical techniques

The analysis was completed using SAS software Version 9.1 (Copyright, 2002-2003 SAS
Institute Inc.). Data were weighted using age, sex, province, and non-response adjustments
to ensure consistency with census-based estimates for the reference year of the survey. To
account for survey design effects of the NPHS and CCHS, p-values were estimated, and
significance tests were performed using the bootstrap technique.29:30

Cross-sectional analyses—Based on cycle 1 (1994/1995) of the NPHS household
component and the 2007/2008 CCHS, weighted frequencies and cross-tabulations were
calculated to estimate the percentage of the household population aged 40 or older who were
inactive, by sex and age group.

Longitudinal analyses—Weighted frequencies were used to estimate the percentage of
the household population aged 40 or older who were inactive or active at the first NPHS
cycle. In the seven subsequent cycles (1996/1997 through 2008/2009), estimates were
calculated of the percentage of the remaining cohort who, from one cycle to the next,
remained inactive or active, or who became inactive or active.
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The multivariate logistic regression was based on data from eight cycles of the NPHS. The
data were pooled to create seven cohorts of observations with baseline years starting at
1994/1995 and follow-up two years later (Appendix Table C). The study sample was limited
to respondents who, at each baseline year, were aged 40 or older, inactive and free of
vascular disease, and who provided a full response at baseline and follow-up. Respondents
continued to contribute records to the analyses for every cycle in which they met the
baseline criteria.

The second cycle of the NPHS included questions about improvements in health behaviour,
and barriers and intentions to improve health behaviour. The analysis of associations
between a new vascular diagnosis and these variables was based on the first cohort of
observations (1994/1995 to 1996/1997).

All analyses were stratified by gender.

In 2007/2008, 54% of people aged 40 or older were inactive during their leisure time, down
from 63% in 1994/1995. This change over time was evident across all age groups (Figure 1).

Seniors aged 75 or older were more likely than younger adults to be inactive. However, men
aged 65 to 74 were less likely than those aged 50 to 64 to be inactive. Overall, women were
more likely than men to be inactive.

Between consecutive cycles of the NPHS, close to 30% of the cohort changed their leisure-
time physical activity level, with approximately equal numbers becoming active if they were
inactive, or becoming inactive if they were active (Figure 2). For men, a new diagnosis of a
vascular condition was not associated with level of physical activity at follow-up (Table 1).
On the other hand, newly diagnosed women had lower odds (0.8) of being active at follow-
up, although this association lost significance when other factors were taken into account
(Table 2). In the adjusted models, younger age and having no or mild disabilities were
associated with higher odds of becoming active for women. Higher education was associated
with becoming active for both sexes.

Former smokers of both sexes had higher odds of becoming active than did current smokers.
In the adjusted models, this relationship persisted, but no difference was apparent between
those who had never smoked and current smokers.

People who were more fatalistic and those with a lower sense of control had lower odds of
becoming active, although these associations did not persist when potential confounders
were taken into account.

The results demonstrated sex-specific associations between social resources and leisure-time
physical activity. Men with a regular medical doctor and high social support had higher odds
of becoming active, although the significance of the latter was attenuated in the adjusted
model. For women, having a partner and high social support were significant, but again,
social support lost significance when other confounders were considered.
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Although a vascular diagnosis was generally not associated with becoming active, some
people who were newly diagnosed did undertake leisure-time physical activity. The analysis
was repeated, based only on respondents with a new vascular diagnosis (Tables 3 and 4).
Even when other confounders were taken into account, people with no disability or a mild
disability had significantly higher odds of becoming active than did those with a moderate or
severe disability. The odds of becoming active were lower for men who were fatalistic and
higher for women with a partner, although both associations lost significance in the full
models.

Further analyses examined associations between a vascular diagnosis and actual changes and
intentions to change health behaviours. The odds of having made any improvements in
health over the past 12 months were no different between those with and without a new
vascular diagnosis (Table 5). Among women who had actually improved their health
behaviour, those with a new vascular diagnosis had lower odds of reporting that the most
important change was increased exercise. Barriers to making efforts to improve health
included being too tired (men) and disability or a health problem (women).

Looking to the future, women with a new vascular diagnosis had lower odds of reporting
that they intended to try to improve their physical health in the next year. For those who
planned to make changes, having a vascular diagnosis was not associated with the intention
to start or increase exercise.

Discussion

This study of a large population-based sample found that inactive adults in mid- to late-life
who had a new vascular diagnosis (hypertension, heart disease or diabetes) did not become
more active.

It was hypothesized that individuals’ sense of mastery (fatalism and control) may influence
their behaviour following a new vascular diagnosis. The expectation was that those with
higher mastery would be more inclined to adopt leisure-time physical activity. Earlier work
has shown that a higher sense of mastery is associated with positive self-perceived health
among people already experiencing chronic conditions,3132 and that older individuals with a
higher sense of mastery declined significantly less over time than did those with a lower
sense of mastery.33 One of several possible explanations is that people with a greater sense
of mastery would be more likely to engage in health-promoting behaviours and use
preventive health services.343% Results from this study only weakly support this suggestion,
as associations between mastery and becoming active were found only in unadjusted
models.

It is understandable that inactive people remain so following the setback of a new chronic
condition. The NPHS revealed barriers to improving physical health among those with a
new diagnosis: being too tired (men) and a disability or health problem (women). These are
common barriers among the general population,3® so it is not unexpected that they inhibit
physical activity among people coping with new chronic conditions. Some studies have
suggested that older people may fear that physical activity will be painful or cause injury.3’
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Smoking may be a key to other changes in health behaviour. This study and others show that
former smokers have higher odds of becoming active than do current smokers.3®> However,
Allegrante et al.}1 suggest that physical activity is a “gateway” behaviour; once changes are
made in this domain, others follow. In contrast, Newsom et al.38 found that important health
behaviours, including exercise and smoking, are largely independent, and therefore, a
change in one would not necessarily lead to a change in others.

Social resources may influence the pursuit of more active lifestyles. This study demonstrated
that having a regular doctor (men) and living with a spouse or partner (women) were
significantly associated with becoming active. These are potential sources of support, which
is important in helping older people become more active.39

Social norms may also play a role.3” The majority of Canadians are inactive, especially at
older ages.® Unlike changes such as smoking cessation (in Canada, where non-smokers are
the majority,%0 smokers conform by quitting), becoming active is contrary to the norm.
Furthermore, stereotypes of older people as frail and disinclined to make and benefit from
lifestyle changes create other barriers to becoming more active.4142

It may also be that changes in physical activity were not detected in the NPHS. Respondents
might have become more active, but not enough to change categories from “inactive” to
“active.” However, this is unlikely. Preliminary analyses of changes in estimated energy
expenditure between baseline and follow-up suggest that it was not a classification issue;
inactive people really tended to remain that way.

Yet even while remaining inactive, respondents may have made progress in the “process” of
becoming active. The Transtheoretical Model of Behaviour Change (TTM) outlines five
stages: pre-contemplation, contemplation, planning, action, and maintenance.#344 Diagnosis
of a vascular condition could prompt movement through the early stages. Nonetheless, when
respondents were asked about intentions to improve their physical health, diagnosis of a
vascular condition was not associated with intentions to change. In fact, women newly
diagnosed with a vascular condition had lower odds of intending to change. This is
consistent with an earlier study of older Canadians.*®

Attrition due to non-response is a limitation in longitudinal research. Refusal to participate
in the NPHS and loss to follow-up constitute non-response. Of the 17,598 observations that
met the baseline inclusion criteria (40 or older, inactive, no vascular disease, and full
response), 1,349 (7.7%) were excluded because of non-response at follow-up (Appendix
Table C). A further 397(2.3%) were excluded because of death, and 109 (0.6%), because of
institutionalization. Older people and those with less than postsecondary graduation were
more likely to be non-responders; there was no difference between men and women (data
not shown). Attrition introduces a potential selection bias, because younger and more
educated respondents may differ in terms of physical activity.

Although the study design involved pooling of repeated measures to maximize sample size,
relatively few records showed respondents becoming active over the two-year period,

Health Rep. Author manuscript; available in PMC 2015 May 14.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ramage-Morin et al.

Conclusion

Page 8

especially those newly diagnosed with a vascular condition (Appendix Table C). The small
sample sizes increase the possibility of type Il errors, whereby power may be insufficient to
detect real associations between some independent variables and changes in physical
activity.

The NPHS collects self-reported data, which are limited by recall and social desirability
biases. Hypertension, heart disease, diabetes, and the use of insulin are not verified by any
other source. Other health conditions that may be related to physical activity were not
included in the study. However, the multivariate models controlled for disability in order to
account for other conditions and for the severity of the vascular conditions.

The physical activity variable is limited to leisure-time activities; physical activity at work,
during rehabilitation, and in other non-leisure domains was excluded. Consequently,
respondents’ overall level of physical activity may be underestimated; some studies suggest
that non-leisure activities, such as walking or cycling for transportation, account for a
substantial share of total activity.#6 Even so, older people are more likely than youth to be
inactive in all domains of their life.46

No gold standard is available for measuring physical activity; potential problems and biases
exist with both direct and indirect methods.#8 Earlier work reported a relatively low
correlation between directly measured and self-reported physical activity, and the direction
of the differences was inconsistent—sometimes self-reports were higher; other times,
lower.4’ Despite the potential problems, self-report is an accepted method for collecting
physical activity data in large population surveys such as the NPHS.

The list of physical activities varied slightly by NPHS cycle (Appendix Table A), so some
“changes” may result from the inclusion or exclusion of particular activities. As well,
between cycles, some respondents may have increased their leisure-time activity and then
relapsed. Such changes would not be detected except perhaps in the sub-analysis when they
were asked if they had done anything to improve their health in the past 12 months.

A wide range of factors that may influence whether a person becomes physically active after
the diagnosis of a chronic condition are not collected by the NPHS. These include the
attitudes and behaviours of family and friends, family history of disease and lifestyle, the
availability and accessibility of rehabilitation programs, and the physical environment such
as safe places to walk and recreational facilities.

Evidence from this study indicates that for Canadians in mid- to late life, a new diagnosis of
a vascular condition was not associated with becoming more physically active during their
leisure time. However, some people who were newly diagnosed did become active—those
with no disability or a mild disability had higher odds of undertaking leisure-time physical
activity. Further investigation is required to assess the extent to which older adults recognize
physical activity as a viable approach to secondary prevention, the barriers older people,
especially those with chronic conditions and disabilities, face in adopting more active
lifestyles, and the support required to help this population become more active.
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Table A

Leisure-time physical activities included in longitudinal component of National Population
Health Survey, by year

Activity 1994/1995 (cycle 1)  1996/1997 (cycle 2)  1998/1999 (cycle 3)  2000/2001 (cycle 4)  2002/2003 (cycle 5)
Walking for exercise Yes Yes Yes Yes Yes
Gardening or yard work Yes Yes Yes Yes Yes
Swimming Yes Yes Yes Yes Yes
Bicycling Yes Yes Yes Yes Yes
Popular or social dance Yes Yes Yes Yes Yes
Home exercises Yes Yes Yes Yes Yes
Ice hockey Yes Yes Yes Yes Yes
Ice skating Yes Yes Yes Yes Yes
In-line skating/Rollerblading No No Yes Yes Yes
Jogging/Running Yes Yes Yes Yes Yes
Golfing Yes Yes Yes Yes Yes
Exercise class/Aerobics Yes Yes Yes Yes Yes
Cross-country skiing Yes Yes No No No
Downhill skiing/Snowboarding Yes/No Yes/No Yes/No Yes/No Yes
Bowling Yes Yes Yes Yes Yes
Baseball/Softball Yes Yes Yes Yes Yes
Tennis Yes Yes Yes Yes Yes
Weight-training Yes Yes Yes Yes Yes
Fishing Yes Yes Yes Yes Yes
Volleyball Yes Yes Yes Yes Yes
Yoga/Tai-chi Yes No No No No
Basketball No Yes Yes Yes Yes
Other Yes Yes Yes Yes Yes

Source: 1994/1995 to 2008/2009 National Population Health Survey, longitudinal sample, household component.
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Social support questions in National Population Health Survey, by year and cycle

Year/Cycle Questions
1994/1995 and Do you have someone...
1996/1997 o . .
Cycles 1 and 2 1 you can confide in or talk to about your private feelings or concerns?
2 you can really count on to help you out in a crisis situation?
3 you can really count on to give you advice when you are making important personal
decisions?
4 who makes you feel loved and cared for?
1998/1999 to How often is support available to you if you need someone...
2008/2009 .
Cycles3to 8 1 tolisten to you when you need to talk?
2 to give you advice about a crisis?
3 to give you information in order to help you understand a situation?
4 toconfide in or talk to about yourself or your problems?
5  whose advice you really want?
6 to share your most private worries and fears with?
7 to turn to for suggestions about how to deal with a personal problem?
8 who understands your problems?

THealth Statistics Division, Statistics Canada.

¢Sherbourne CD, Stewart AL. The MOS social support survey. Social Science and Medicine 1991; 32(6): 705-14.

Table C

Sample sizes for longitudinal analysis: 40 or older, inactive, no vascular disease, and full
response at baseline, household population

Exluded at follow-up

Study sample

Cohort  Baseline (time 1)  Follow-up (time 2)  Eligible at baseline  Non-response Dead Institution Total Men Women
1 1994/1995 1996/1997 3,341 204 95 25 3,017 1,290 1,727
2 1996/1997 1998/1999 3,097 191 79 22 2,805 1,229 1,576
3 1998/1999 2000/2001 2,682 198 52 18 2,414 1,065 1,349
4 2000/2001 2002/2003 2,576 229 51 17 2,279 994 1,285
5 2002/2003 2004/2005 2,137 202 50 12 1,873 827 1,046
6 2004/2005 2006/2007 2,075 137 38 10 1,890 816 1,074
7 2006/2007 2008/2009 1,690 188 32 5 1,465 623 842
Total 17,598 1,349 397 109 15,743 6,844 8,899

Note: Non-response is composed of refusal to participate in survey and loss to follow-up.

Source: 1994/1995 to 2008/2009 National Population Health Survey, longitudinal sample (square).
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*1
. 1994/1995

Men £2007/2008 Women .
*1 tt i 2
: 1
T t i
*f * f *
56 57 s7
53 55
52 51 52 *
48
Total 40 to 49 50 to 64 65t074 75 or older Total 40 to 49 50 to 64 65to74  75o0rolder
Age group

Figure 1. Percentage inactive during leisure time, by age group and sex, household population
aged 40 or older, Canada excluding territories, 1994/1995 and 2007/2008

* significantly different from previous age group in same year (p<0.05)

Tsignificantly different from men in same year (p<0.05)

fsignificantly different from 2007/2008 (p<0.05)

Source: 1994/1995 National Population Health Survey, cross-sectional sample; 2007/2008
Canadian Community Health Survey.
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JActive [ Became active I Became inactive I |nactive
z 277 27 20
37 3 36 40
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18 13 —
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11
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63
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1994/1995 1994/1995 to 1996/1997 to  1998/1999to  2000/2001to  2002/2003 to 2004/2005t0  2006/2007 to
1996/1997 1998/1999 2000/2001 2002/2003 2004/2005 2006/2007 2008/2009
Year

Figure 2. Percentage who maintained or changed leisure-time activity level over two-year period,
household population aged 40 or older at baseline, Canada excluding territories, 1994/1995 to
2008/2009

Source: 1994/1995 to 2008/2009 National Population Health Survey, longitudinal sample
(square).

Health Rep. Author manuscript; available in PMC 2015 May 14.



Page 16

Ramage-Morin et al.

swisifered

Ssons1eIoR YD [euos.od

0T 01 ._.‘_mv_o_,:mucwtju
LT T ST LT T ST 130

9T 0T 2T 9T 0T  AET RN

Bujows

Inoeyeq yifes H

01 01 01 01 01 +co:m:um.\_m AJepuodasisod uey) ssa

ST TT  «E7 9T 0T  «£T 9T TT &7 9T TT A&7 9T TT &7 uonenpelb Aiepuodesisod
uoleanpg

0T 0T 0T 0T 0T ._.‘_m_u_o‘_omh

0z 0T v7T vz 0T  GT 0z 0T V1 6T 0T V71 0z 0T VT L0159
8T 60 CT 0z 60 €T 8T 60 €T LT 80 ZT 6T 60 €T 9 0105
8T 60 CT 8T 80 ZT LT 60 TT 9T 80 TT 6T 0T €T 6 01 OY
dnoub aby

o1yde.Bowep-0100S

auleseq 1

0T 0T 0T 0T 07 ._..m‘_m>mm 10 3)eJSpPON

€T 60 T 1T 60 T ¥l 071 T ¥l 0T T T 01 ¢l pliw io oN
Angesia

0T 0T 0T 0T 0T |ON

¢T L0 60 7T L0 60 TT L0 60 TT 10 60 TT L0 60 SIA

sisoubelp 1e|nosea maN

01 wouy ones 01 wouy onel 01 wouy ones 01  woJy ones 01  woJy ones sonsiIsloRIRYD
sppo sppo sppo sppo sppo
[ENEI] pasnlpy [eAlalul paisnlpy [eAsalul pasnlpy [eAlalul paisnlpy [eAsalul paisnipeun
30UBpP1U0I 80UBPIU0D 30UBpP1UO0D 30UBPHUOD 30UBpP1UO0I
%56 %56 %56 %56 %56
¥ ISPOIN € ISPON ¢ ISpON T ISPON

6002/8002 01 G6/766T ‘sa1101141a) Buipnjoxa epeur) ‘auljaseq 1e aseasip Je[NIseA Jo 8al) 1ap|o o O pabe uoneindod pjoyasnoy ajew aAnodeUl ‘aAnde BuIodaq 0 SolsLIs1oRIRYD Padajas Bulie|al sonel sppo

T alqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Health Rep. Author manuscript; available in PMC 2015 May 14.



Page 17

Ramage-Morin et al.

Author Manuscript

(asenbs) ajdwes feutpnubuol ‘AeAIng yieaH uolreindod [eUOIEN 600Z/8002 0} G66T/V66T :924N0S
“JuediIubIs A[eansiels alam ' T 40 JWi| 8duapipuod Jaddn Jo Jamoj ylim Solres SpPo awos ‘Buipunos Jo asnedaq (810N
a|qealjdde jou -

(50°0>d) A10B81e0 32UBIBYI WO JUBIBIIP ApURdIIUBIS
x

8 ybno.y) ¢ pue T $3]9A9 U0 paseq

0T
€T 60 T

0T

ST 01 ¢T

0T

GT 0T  «C7T

t
KioBayed 8:2&8_«
0T 1ON
¥T 0T ¢T SOA

Jaulsed yum BUIAI/me]-uoWWOD/paldlen

01 1ON

9T TT &7 SIA
110ddns [e1o0s ybiH

01 1ON

9T 0T €T SIA
10190p [edipaw Jenbal seH

$901N0S3. [R100S

0T 01 EG_I

0T 90 80 0T 90 80 Mo

H_O\_HCOO

O.H e e e e e e e e O.H ..—.>>Ol_

0T 10 60 60 10 .80 T
01 wouy oneu 01  wody oned 01 wouy oneu 01 wo4y ones 01 wo4y ones sonsLIaloRIRYD

Sppo Sppo Sppo Sppo Sppo
[IZNE] paisnipy |eAlsiul paisnlpy |eAsslul paisnipy [eAlsul paisnlpy |eAlslul paisnlpeun
30UBP1JU0D 90UaP1U0D 30UBP1JU0D 90UaPIU0D 90UBP1JU0D
%56 %56 %56 %56 %56
¥ I3PON € [9PON ¢ ISPOIN T ISPON

Author Manuscript

Author Manuscript Author Manuscript

Health Rep. Author manuscript; available in PMC 2015 May 14.



Page 18

Ramage-Morin et al.

6002/8002 01 G6/766T ‘Sa1101111a1 Bulpnjoxa epeuR) ‘auljaseq 1e aseasip JejnaseA Jo 8al) 1ap|o 1o O pabe uonendod pjoyasnoy ajews) sAnoRUI ‘8ANe Builodaq 0] SONSLIBIORIRYD Pa1da|as Bulejal sonel sppo

Author Manuscript

suwisifered

Sols1eloR feyo [euos.ed

0T 07 ._.‘_wv_o_tm usun)
9T TT T I'T CT A’ JoWLIoS
ZT 60 0T ZT 60 0T 19A9N
Bujows
Inoeysq yifes H
01 01 01 01 0T +co_«m:_§m AJepuodasisod uey) ssa
ST TT &7 VT 0T «CT GT TT &7 g1 TT  «ET 9T 2T KT uonenpelf Arepuodesisod
uoleanpg
0T 0T 0T 0T 0T 418pI040 5/
gz g1 00 ge GT  «£7¢ 87 ST  «I¢ 62 ST  «r¢ ge 8T  «7¢ 10159
0c 9T  «£°¢ ge 9T  LFC TE LT «EC TE LT «E°¢ ge TZ 8¢ 9 01 05
vz €1 87 TE ¥T  «1¢ 9z v1 BT 9z v1T 5T e BT «5¢ 6 01 O
dnoub aby
o1ydebowep-0100S
aulpseq Iy
0T 0T 0T 0T 0T ._.w‘_w>wm 10 3)eISPON
6T ©vT K97 0z vT LT 0z v1 LT 0z ST LT Tz 9T 87 pIIW 40 ON
Aunqesia
0T 0T 071 0T 071 JON
TT L0 60 0T 90 80 TT L0 60 TT L0 60 0T 90 80 SOA
sisouBelp Jejnasen MaN
0} woJy onel 01  wo4y onel 0}  woJy ones 01  Wwo4y onel 0}  woJy ones sonsiI8IRIRYD
Sppo Sppo Sppo Sppo Sppo
[ENEI] pasnlpy [eAlalul paisnlpy [eAsalul pasnlpy [eAlalul paisnlpy [eAsalul paisnipeun
30UBP1JU0D 90UaP1U0D 30UBP1JU0D 30UBpP1JU0D 30UBPIJU0D
%56 956 %56 %56 %56
v 13pOIN € 1aPOIN Z I3PON T 1PON

Author Manuscript

¢ ?olgel

Author Manuscript

Author Manuscript

Health Rep. Author manuscript; available in PMC 2015 May 14.



Page 19

(asenbs) ajdwes feutpnibuol ‘AeAIng yieaH uolreindod [eUOIEN 600Z/8002 0} G66T/VE6T :924N0S
“JuediIubIs A[eansiels alam ' T 40 JWi| 8duapipuod Jaddn Jo Jamoj Ylim Sorres Sppo awos ‘Buipunos Jo asnedaq (810N
a|qealjdde jou -

(50°0>d) A10681e0 32UBIBYaI WO JUBIBIIP ApURdIIUBIS
x

8 ybno.y) ¢ pue T $3]9A9 U0 paseq

Ramage-Morin et al.

Author Manuscript

t
KioBayeo 8:2&8_«
01 0T 1ON
ST TT KT LTzt ST SOA
Jaupred yum BUIAIT/me|-UowWwoD/palite iy
01 0T 1ON
vT 0T 2T 9T TT P71 S3A
110ddns [e1o0s ybiH
01 0T 1ON
ST 60 T ST 60 T SOA
10300 [ea1paw Jejnfiai seH
$90.N0S3. [B100S
01 01 JUBIH
L0 60 60 90 80 Mo
410u0D
0T 0T ,_1>>on_
80 60 0T L0 80 ybIH
0}  woJy onel wouay  onel 0}  woJy oned 01  woJy ones 0}  woJy onel so1s14810BIRYD
sppo sppo sppo sppo sppo
[IZNE] paisnipy |eAlsiul paisnlpy |eAsslul paisnipy [eAlsul paisnlpy |eAlslul paisnlpeun
30UsPIU0I 90U3PIIUOD 30UsPIUOD 90U3PIUOD 30UsPIUOD
%56 %56 %56 %56 %56
¥ ISPOIN € ISPON ¢ ISpPON T ISPON

Author Manuscript

Author Manuscript

Author Manuscript

Health Rep. Author manuscript; available in PMC 2015 May 14.



Page 20

Ramage-Morin et al.

6002/8002 01 G6/766T ‘sa1101111a1 Bulpnjoxa epeur) ‘sisoubelp asessip JejnaseA mMau YlIM Jap|o 1o Oy pabe uoneindod pjoyssnoy ajew aAlnoeul ‘aAnoe Builiodaq o) SoNSLIgoRIRYD Palda|as Buiejal sonel sppo

Author Manuscript

swisifered

Ssons1eIoR YD [euos.od

01 01 Jovtows JuaLInd
0¢ L0 A 6T L0 TT Jawiiod
€¢ 90 A €¢ L0 T JEVEIN

Bupjows
Inoineyaq LireaH
01 01 01 01 0T +co_$3_osm AJepuodas)sod uey) sse
8T 90 7T 6T 90 T 8T 90 T7 8T 90 T 0¢ L0 T uonenpelb A1epuodssisod
uoryeonp3
01 01 0T 0T 01 opI040 5L

97, 60 9¢ €le €1 M3 L'L 60 9¢ 97, 60 9¢ L. 0T L'C ¥/ 0159

'S L0 ¢ 6'€T 80 €€ 79 80 a4 8 80 (A4 99 071 x4 ¥9 01 0§

vs L0 0¢ 02T L0 8T T9 60 €¢ 85 80 ¢ TL OTT KL 61 0} O

dnoub aby
91ydeBowep-0100S
aulpseq v
0T 0T 0T 0T 0T 184S 10 BJRIBPOIN
9z TT  KL7 9g  TT  «0C 6z T  A87 62 T 07 6z 71 87 Pl 40 ON
Aungesia
N
SOA
sisouBelp Jenasea maN

0}  wouy onel 0} wouy  oned 0} woiy oned 0}  woi onel 0}  woiy oned safslIgloRIRYD

sppo sppo sppo sppo sppo

[eAlajul pasnipy leAlslul paisnlpy [eAsalul pasnipy [eAlalul paisnlpy [eAsalul paisnipeun

30U3PIHU0D 30UIPIUOI 30U3PIJU0I 30UdPIU0I 30U3PIJU0D

%56 %56 %56 %56 %56
¥ ISPOIN € ISPON ¢ ISpON T ISPON

Author Manuscript

€9lqel

Author Manuscript

Author Manuscript

Health Rep. Author manuscript; available in PMC 2015 May 14.



Page 21

Ramage-Morin et al.

Author Manuscript

*(a1enbs) ajdwes [eutpniibuol ‘Aenins yijeaH uonejndod [euoleN 6002/800Z 0} S66T/766T :924n0S

“JuedIIUBIS A||BONSIIeIS 313M (°T JO JWI| 2UBPISU0D Jaddn 10 JBMO] YIIM SOITe] SPPO aWwos ‘Buipunod Jo asnesag 810N

a|qeoljdde jou -

(50°0>d) A10B81e2 B2UBIBYBI WO JUBIBIIP AjJuedIjIubIS
*

8 ybno.y) ¢ pue T s3]9A9 UO paseq

t
AlobBayed mocemvaﬁ
01 01 ION
0Cc 90 T Z¢ L0 €T SIA
Jauyred yum BulAI/mel-uowwoD/pataie|n
01 01 ION
6T 90 07T Z¢ L0 [ SSA
110ddns [e1o0s ybiH
0T 01 1ON
8T 10 80 8T %0 80 SIA
10190p [e21paw Jenbaa seH
S32N0Sa . [e100S
0T 0T JUBIH
L0 ST 6T 90 0T mo
l01u0D
0T 0T ,_1>>on_
€0 90 0T €0 50 ybiH
01 wo4y onel woiy onelt 01 woJy ones 0}  wo4y onel 01 woJy ones sonsLIsloRIRYD
sppo sppo sppo sppo sppo
|eAlslul paisnipy [eAlsul paisnlpy |eAsslul paisnipy [eAlsul paisnlpy leAlsiul paisnlpeun
80UaP1UOD 30UaP1U0I 30UaP1U0I 80UaPIU0D 30UaP1U0I
%56 %656 %056 %56 %56
¥ ISPON € ISpoIN C I3pPOIN T ISpOIN

Author Manuscript

Author Manuscript

Author Manuscript

Health Rep. Author manuscript; available in PMC 2015 May 14.



Page 22

Ramage-Morin et al.

Author Manuscript

swisifered

sons1eIR YD [euos.od

01 01 4ous JuaLInD
0z L0 2T 6T L0 TT Jawliod
8T 90 0T LT 90 0T 18A8N

Bujows
Inoweyeq UifesH
01 01 0T 01 0T +co:m:_oEm Arepuodasisod uey ssa
6T 80 CT 9z 60 ST 6T 80 CT 6T 80 ZT TZ 60 €1 uonenpelB Arepuodssisod
uolyeanp3g
0T 0T 0T 0T 0T J19pI0 10 5L

re Lo LT €e g0 €1 Ty 80 8T Ty 80 8T s TT WV 2 0159

L's 80 LT 9z S0 TT Zv 60 0¢ v 60 67 05 ¢TI  «PC 9 0105

Sy 60 T2 6 L0 9T s TT  LS¢ 75 TT  #5¢ gL 1T $9€ 6 01 Ov

dnoub aby

91ydebowep-0100S

aulfseq 1y

0T 0T 0T 0T 0T ._.w‘_m>mm 10 3)eISPON

98 QT  «£¢ 67 9T 8¢ ge 9T  L5¢ 8e 9T L3¢ 6 9T  K5¢ plIW Jo ON

Apigesia

|ON

SOA

sisouBelp Jejnasen MaN

0} woJy onel 01  wo4y onel 0}  woJy ones 01  Wwo4y onel 0}  woJy ones sonsiI8IRIRYD

Sppo Sppo Sppo Sppo Sppo

[ENEI] pasnipy [eAlalul paisnlpy [eAsalul pasnlpy [eAlalul paisnlpy [eAsalul paisnipeun

30UBP1JU0D 90UaP1U0D 30UBP1JU0D 30UBpP1JU0D 30UBPIJU0D
%56 %56 %56 %56 %56
v [9POIN € [9POIN Z I3pOIN T [9POIN

Author Manuscript

v alqel

Author Manuscript

Author Manuscript

6002/8002 01 G6/766T ‘sa1101111a) Buipnjoxa epeur) ‘sisoulelp aseasip JejnaseA mau YlIM Jap|o Jo Oy pabe uoneindod pjoyssnoy afewa) aAndeul ‘aAnde Buiiodaq 0 sonsiislorIeyd palosjas Bue|as sonel sppo

Health Rep. Author manuscript; available in PMC 2015 May 14.



Page 23

Ramage-Morin et al.

Author Manuscript

*(a1enbs) ajdwes [eutpniibuol ‘Aenins yijeaH uonejndod jeuoieN 6002/800Z 0} S66T/766T :924N0S

“JuedIIUBIS A||BONSIIeIS 313M (°T JO W] 32UBPISU0D Jaddn 10 JBMO] YIIM SOITe] SPPO awos ‘Buipunod Jo asnesag 810N

a|qeoljdde jou -

(50°0>d) A10B81e2 B0UBIBYBI WO JUBIBIIP AjJUedIIUBIS
*

8 ybno.y) ¢ pue T s3]9A9 U0 paseq

t
AlobBayed mocemvaﬁ
01 01 ON
6T 80 2T g€z 0T 97 S3A
Jaulted yum BUIAI/me|-uowwoD/paldaein
01 01 ON
Z¢ L0 T 2¢ L0 €T SOA
110ddns erdos ybiH
01 01 ION
L'T €0 80 €T €0 90 SOA
10190p [edipaw Jejnbas seH
S30N0S3a [e100S
0T 01 JUBH
S0 60 €T V0 L0 MO
410U0D
0T 01T 4o
L0 2T 9T 90 0T ubiH
0] wo4y onels woa) onelt 0] woJy oned 0] wo4y onel 0] Wwo4y onel sonsias1oRIRYD
sppo Sppo sppo Sppo sppo
[IZNE] paisnipy |eAlsiul paisnlpy |eAsslul paisnipy [eAlsiul paisnlpy leAsslul paisnlpeun
90UsPIU0D 90UspPIUOD 90USPISU0D 90UsPIUOD 90UsPISU0D
%56 %56 %56 %56 %56
¥ I3PON € [3POIN  I3POIN T I3PON

Author Manuscript

Author Manuscript

Author Manuscript

Health Rep. Author manuscript; available in PMC 2015 May 14.



Page 24

Ramage-Morin et al.

8510.J0X8 85L8.10U1/1Je]S 0] pUBlU |
01 01 1ON

60 7’0 X950 LT 50 0T SOA
sisouBelp Jejnasen maN

Jeak 1xau Ul yifeay [easAyd anoidwi 0y pusiu |

suolnualu|
01 01 1ON
LTT 22 M €01 0T TE SOA

sisouBelp 1ejnaseA MaN

wejqo.d yppes H/ANIqesIa

01 0T 1ON

8y 70 VT 622 ST L8 SBA

sisoubelp aejnoseA maN

poun 0oL
sialileg

01 0T JON

0T 70 X0 97T 90 0T SA

sisouBelp Jenasen MoN

3510J0X9 pases ou |

0T 0T ._.oZ

91 80 7T 0¢ 0T A’ SSA
sisouBelp Jejnosen maN

stypuow ZT 1sed ul yifesy ano.dwi 01 perduweny

syuswisnoadw

01 wio.y sone. sppo paisnipeun 01 wio.y sole. sppo paisnipeun

[eAI81UI 90UBPIIUO0D 9556 [eAI81UI 80UBPIIUO0D 9556

UBWOAA UsIN

/6/966T ‘saLI0111I8] Buipnjoxs epeued ‘Se6T/¥66T Ul Jap|o 4o o pabe uonejndod pjoyasnoy aAndeul
‘xas Ag ‘InoIAeYaq Yijeay aAoidwi 0] SUOIUSIUI pUE 0] SIBLLIR] pue ‘INOIARYSQ Yl[eay Ul sluswaAoidwi o1 sisoubelp JejnoseA mau Buiejal sonel sppo

G 9lqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Health Rep. Author manuscript; available in PMC 2015 May 14.



Page 25

Ramage-Morin et al.

Author Manuscript

*(aenbs) ajdwes eurpniibuol ‘AeAins yijeaH uone|ndod [euoneN /66T/966T PUe S66T/766T :934N0S
“uedl1uBIS A|[ea1ISIIelS SEM (' T JO JWI| 80UapPIFU0d Jaddn yuim solres sppo ‘Buipunod o asnedag 810N
a|qeoijdde jou **-

(50"0>d) A10B8180 89UBI8s8I WO JuBIBYIP AjIUedLIubIS
*

AloBares wucm_&w;

01 01 JON
8T S0 0T ST 7’0 80 SOA

sisouBelp Jejnosen MaN

0} wio.y sone. sppo paisnipeun 01 wio.y sole. sppo paisnipeun

[eAI81UI 80UBPIIUO0D 95656 [eAI81UI 80UBPIIU0D 9556

UBLWOAN UaIN

Author Manuscript Author Manuscript Author Manuscript

Health Rep. Author manuscript; available in PMC 2015 May 14.



