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Abstract

Aim: Adults with intellectual and developmental disabilities (IDD) have a signifi-
cantly higher prevalence of Type 2 diabetes than the general population. Evidence
that lifestyle and/or behavioural interventions, such as participation in Special
Olympics, decreases the risk of developing diabetes in adults with IDD could help
minimize health disparities and promote overall health in this population.
Methods: This was a 20-year retrospective cohort study of adults with IDD
(30-39years) in the province of Ontario, Canada, that compared hazard rates
of diabetes among Special Olympics participants (n=4145) to non-participants
(n=31,009) using administrative health databases housed at ICES. Using cox pro-
portional hazard models, crude and adjusted hazard ratios were calculated for the
association between the primary independent variable (Special Olympics partici-
pation status) and the dependent variable (incident diabetes cases).

Results: After controlling for other variables, the hazard ratio comparing rates for
developing diabetes between Special Olympics participants and non-participants
was 0.85. This represents a 15% reduction in the hazard among Special Olympics
participants when followed for up to 20years. This result was statistically signifi-
cant and represents a small effect size.

Conclusions: Special Olympics could be considered a complex intervention
that promotes physical activity engagement through sport participation, health
screenings, and the promotion of healthy eating habits through educational
initiatives. This study provides evidence that Special Olympics participation de-
creases the rate for developing diabetes.
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1 | INTRODUCTION

Diabetes is a chronic condition in which a person con-
sistently experiences high blood sugar levels due to the
body's inability to produce, or properly use, insulin and
can lead to serious health complications." The Public
Health Agency of Canada reports that approximately
8.1% of the population lives with a diagnosis of diabe-
tes, and it is estimated that 90% of diabetes cases are
Type 2." The increasing prevalence of diabetes in the
general population has been associated with increases
in co-occurring medical conditions (e.g., kidney failure,
cardiovascular disease) and extremely high health care
expenditures.>® One subgroup of the population that
has consistently been found to have higher prevalence
of diabetes is people with intellectual and developmen-
tal disabilities (IDD).*”’

Individuals with intellectual disabilities are a sub-
group of the population who have neurodevelopmental
disorders that are characterized by (a) limitations in in-
tellectual functioning, (b) limitations in adaptive func-
tioning, and (c) onset during developmental years.® The
legislative definition for individuals with developmen-
tal disabilities in Ontario, Canada includes limitations
in cognitive and adaptive functioning and these limita-
tions (a) began before the person reached 18 years of age,
(b) are expected to be life-long in nature, and (c) affect
areas of major life activity, such as personal care, lan-
guage skills, the ability to live independently as an adult
or any other prescribed activity.” Consistent with past
research, the term IDD will be used in this paper.'®* In
Ontario, Canada, where this study took place, the adult
population with IDD makes up approximately 0.8% of
the provincial population.'?

1.1 | IDD and Diabetes

While a wide range of values are reported in the literature
for prevalence of diabetes among people with IDD, the
research consistently indicates that adults with IDD have
a higher prevalence of diabetes compared to the general
population.*”’ A systematic review of 22 studies by McRae
and colleagues'? found that prevalence of diabetes for peo-
ple with IDD ranged from 4.5% to 18.5% in Canada and
the United States, with an average rate of 8.3%. The wide
range of reported prevalence from these studies can be par-
tially explained by the differing definitions of IDD used,
and different age groups. A more recent meta-analysis on
the prevalence of diabetes in people with IDD found that
the prevalence of diabetes was 8.5% amongst a sample
of 55,548; a finding that is 2.46 times higher than people
without IDD.” Balogh and colleagues* used administrative

What's new

» People with intellectual and developmental dis-
abilities (IDD) have very high rates of diabetes.

+ This study found a 15% rate reduction in dia-
betes for adults with IDD who participate in
Special Olympics, compared to adults with IDD
who do not participate, over a period of up to
20years.

« Special Olympics is a relatively low-cost inter-
vention (compared to the cost of treating diabe-
tes), and our results indicate there is a significant
health promoting effect to participation.

health databases in Ontario, Canada to examine the prev-
alence of diabetes in people with IDD (n=28,567) and
the general population of people without IDD. Results
indicated that 16.0% of people with IDD had diabetes
compared to 9.7% of people without IDD. Further, the
difference in diabetes prevalence was most prominent in
younger age groups; for example, in 30-39year olds, 8.9%
of people with IDD had diabetes and only 3.2% of people
without IDD had diabetes.* A large Dutch study published
in 2021, also using administrative health databases, com-
pared a cohort with IDD (n =21,203) to a matched control
group from the general population.® They found that the
prevalence of diabetes was higher in the population with
IDD (9.9%) compared to the general population (6.6%) or
approximately 1.5 times higher.

It is unclear why people with IDD have higher rates
of diabetes."* However, the literature is quite clear that
overweight and obesity are pervasive challenges in this
population.’*?” While there are some specific conditions
that have particularly high rates of overweight and obe-
sity (e.g., Prader-Willi syndrome, Down syndrome)'®* it
is likely that societal and lifestyle factors related to over-
weight and obesity in people with IDD are primary driving
factors.”® The published literature consistently indicates
low levels of physical activity in this population,** and
people with IDD are more likely to live in a supportive
living environment possibly contributing to the quality
and quantity of the food available.”® Finally, people with
IDD are also often prescribed medications known to con-
tribute to weight gain and obesity (e.g., antipsychotic
medications).”* Therefore, biological, lifestyle, and phar-
macological factors all could reasonably impact the very
high rates of obesity in people with IDD, thereby contrib-
uting to the high rates of diabetes in this population.

Research has also found that management of diabe-
tes in this population is often very poor.”> Balogh and
colleagues® found that adults with IDD were 2.6 times
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more likely to be hospitalized for diabetes related com-
plications than the general population. The strategies to
manage Type 2 diabetes have been well studied in the
general population.”® However, less is known about the
effectiveness of these strategies for people with IDD.*"
It is widely accepted that overweight/obesity status and
engagement in physical activity are two important fac-
tors in the management and prevention of Type 2 dia-
betes.”® Individuals with IDD have consistently been
found to have high rates of overweight and obesity,'>"’
and engage in less physical activity than the general pop-
ulation.”! In the general population, interventions that
include exercise and education on a healthy diet have
been shown to help prevent Type 2 diabetes,*® and are
very cost-effective.” However, diabetes prevention strat-
egies used for the general population may not translate
well for people with IDD.?”*® A more targeted approach
for decreasing risk factors, in an accessible format, is
necessary for this population since the ability to make
lifestyle changes is not always possible for adults with
IDD.*”?® The cognition, adaptability, freedom, and au-
tonomy that most adults take for granted, is not neces-
sarily a reality for people with IDD.**

1.2 | Special Olympics

Special Olympics is an international organization that
promotes physical activity, sport participation, health
literacy, health screenings, and social connectedness
for people with IDD.!! Special Olympics held its first
sporting event in 1968, and in the subsequent decades
the organization has provided high quality, accessible,
sporting opportunities for people with IDD locally in
communities, as well as nationally, and internationally.
Special Olympics offers a wide variety of sports, includ-
ing individual sports (e.g., swimming) and team sports
(e.g., basketball); they also offer developmental pro-
grammes for children and youth. Most Special Olympics
programming is recreational and opportunities to train,
practice, and compete occur regularly at the local com-
munity level. In addition to providing physical activity
and sport opportunities, Special Olympics also has a
focus on inclusion and acceptance with strong social®’
and health promotion components® all at low, or no-
cost, to participants. Special Olympics is unique in that
participants can enter, and participate, at any time across
the lifespan, and there is no prerequisite skill level for
participation. Furthermore, once participants engage
with Special Olympics they often participate for life.*!
Walsh and colleagues® compared the physical activity
of individuals with IDD who participated (n=101), or
did not participate (n=45), in Special Olympics. They
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found that Special Olympics participants accumulated
more moderate-vigorous physical activity daily, had
higher cardiorespiratory fitness scores, and a more posi-
tive health profile score. Evidence indicates that adults
with IDD, who do not participate in Special Olympics,
have high rates of overweight and obesity.*? There is evi-
dence that adults with IDD, who participate in Special
Olympics, also have high rates of overweight and obe-
sity,'>!7 despite being more active. Special Olympics also
generates opportunities to form social relationships, gain
mentorship, and access health promotion activities.****
We propose that participation in Special Olympics is a
complex population-level intervention which promotes
positive health outcomes for participants.'!

It is hypothesized that Special Olympics may have a
health promoting effect that contributes to the preven-
tion of diabetes. No studies have explored the impact of
physical activity, or participation in Special Olympics, on
diabetes in adults with IDD at the population level. The
purpose of this study was to compare the hazard rates of
diabetes among adult Special Olympics participants with
IDD compared to non-participants with IDD.

2 | METHODOLOGY

Approval to conduct this study was obtained from the
Research Ethics Board at Ontario Tech University, REB
approval: 13550-(14-125). Additionally, an extensive pri-
vacy assessment was conducted by ICES (formerly the
Institute for Clinical Evaluative Sciences).

2.1 | Study design

This 20-year retrospective cohort compared the rate of de-
veloping diabetes in Special Olympics participants to non-
participants from April 1st, 1995 to March 31st, 2015 in
Ontario, Canada.

2.2 | Data sources

The datasets used in this study were linked using unique
encoded identifiers and analysed at ICES.'*'"*>3° ICES
is a non-profit independent research institute that main-
tains population-based administrative data of Ontarians
eligible for health services.* The use of these data was au-
thorized under Section 45 of the Ontario's Personal Health
Information Protection Act, which does not require re-
view by a Research Ethics Board. The data at ICES are
held in a secured environment; policies and procedures
approved by the Ontario Privacy Commissioner make it
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possible for scientists and clinicians to access the data for
research purposes.>>*®

2.3 | Identification of persons with
IDD and Special Olympics participants

Adults with IDD were identified using algorithms and
diagnostic codes applied to five health databases that are
linked and housed at ICES.*” The diagnostic codes were
those for intellectual disability found in the 9th and 10th
revisions of the International Classification of Diseases
(Table 1).** The codes for conditions that are commonly
associated with intellectual disability (e.g., Down syn-
drome), and conditions commonly associated with devel-
opmental disability (e.g., autism spectrum disorder) were
also included.'® The method used to identify persons with
IDD from within ICES health databases has been used in
several previously published studies.'*"*’

Individuals with an IDD who participate in Special
Olympics Ontario were also identified within the admin-
istrative health databases held by ICES.'>'"* This iden-
tification was made possible by transferring data from a
registry of Special Olympics Ontario participants to ICES,
where records from the registry were linked to the existing
databases held at ICES.'>"!

2.4 | Primary dependent and
independent variables

The primary dependent variable was diabetes diagnosis
status. Incident cases of diabetes were identified from the
Ontario Diabetes Database. The algorithm used to identify
people with diabetes for the Ontario Diabetes Database
was validated by Lipscombe et al.*® The Ontario Diabetes
Database includes all Ontarians with any type of non-
gestational diabetes since 1991. The case definition was (1)
at least one hospitalization with a diagnosis code ICD-9:
250 (diabetes mellitus without mention of complications or
type mentioned) or ICD-10: E10 (Type 1 diabetes mellitus),
E11 (Type 2 diabetes mellitus), E13 (other specified dia-
betes mellitus), E14 (unspecified diabetes mellitus); or (2)
two Ontario Health Insurance Plan diagnosis code 250 in
lyear; or (3) 1 Ontario Drug Benefit claim for diabetes mel-
litus medication in a one-year period.*® No participant, in
either group, had a diagnosis of diabetes ever recorded in
the Ontario Diabetes Database prior to the index date. The
primary independent variable was Special Olympics par-
ticipation status. In order to be considered a participant, an
individual needed to have participated in Special Olympics
for at least 1year over the study duration (otherwise they

TABLE 1 International Classification of Diseases, 9th and 10th

edition Codes for Identifying IDD.

Code

ICD-9
299-299.99
317-317.99
318-318.99
319-319.99
758.0-758.39

758.8-758.89

758.9

759.5
759.81

759.821

759.827

759.828

759.83

759.874

759.875

759.89

760.71

760.77
ICD-10

F700

F701

F708

F709

F710

Label

Pervasive developmental disorders
Mental retardation
Mental retardation
Mental retardation

Chromosomal anomalies for which a
developmental disability is typically
present

Other conditions due to
chromosome anomalies (do not
include 758.81)

Conditions due to anomaly of
unspecified chromosome

Tuberous sclerosis

Other and unspecified congenital
anomalies: Prader-Willi syndrome

Other and unspecified congenital
anomalies: de Lange syndrome

Other and unspecified congenital
anomalies: Seckel syndrome

Other and unspecified congenital
anomalies: Smith-Lemli-Opitz
syndrome

Other and unspecified congenital
anomalies: Fragile X syndrome

Other and unspecified congenital
anomalies: Beckwith-Wiedemann
syndrome

Other and unspecified congenital
anomalies: Zellweger syndrome

Other and unspecified congenital
anomalies: other

Foetal alcohol syndrome

Foetal hydantoin syndrome

Mild mental retardation with
the statement of no, or minimal,
impairment of behaviour

Mild mental retardation, significant
impairment of behaviour requiring
attention or treatment

Mild mental retardation, other
impairments of behaviour

Mild mental retardation without
mention of impairment of behaviour
Moderate mental retardation with

the statement of no, or minimal,
impairment of behaviour
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TABLE 1 (Continued)

Code
F711

F718

F719

F720

F721

F728

F729

F730

F731

F738

F739

F780

F781

F788

F789

F790

F791

F798

F799

F840
F841

Label

Moderate mental retardation,
significant impairment of behaviour
requiring attention or treatment

Moderate mental retardation, other
impairments of behaviour

Moderate mental retardation without
mention of impairment of behaviour

Severe mental retardation with
the statement of no, or minimal,
impairment of behaviour

Severe mental retardation, significant
impairment of behaviour requiring
attention or treatment

Severe mental retardation, other
impairments of behaviour

Severe mental retardation without
mention of impairment of behaviour

Profound mental retardation with
the statement of no, or minimal,
impairment of behaviour

Profound mental retardation,
significant impairment of behaviour
requiring attention or treatment

Profound mental retardation, other
impairments of behaviour

Profound mental retardation without
mention of impairment of behaviour

Other mental retardation with

the statement of no, or minimal,
impairment of behaviour

Other mental retardation, significant
impairment of behaviour requiring
attention or treatment

Other mental retardation, other
impairments of behaviour

Other mental retardation without
mention of impairment of behaviour
Unspecified mental retardation with
the statement of no, or minimal,
impairment of behaviour
Unspecified mental retardation,
significant impairment of behaviour
requiring attention or treatment
Unspecified mental retardation,
other impairments of behaviour
Unspecified mental retardation
without mention of impairment of
behaviour

Childhood autism

Atypical autism

(Continues)
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TABLE 1 (Continued)

Code Label

F843 Other childhood disintegrative
disorder

F844 Overactive disorder associated with
mental retardation and stereotyped
movements

F845 Asperger's syndrome

F848 Other pervasive developmental
disorders

F849 Pervasive development disorder,
unspecified

Q851 Tuberous sclerosis

Q860 Foetal alcohol syndrome

Q861 Foetal hydantoin syndrome

Q871 Aarskog, Prader-Willi, deLange,
Seckel, etc.

Q8723 Rubinstein-Taybi syndrome

Q8731 Sotos syndrome

Q878 Other

Q900-Q939 except All Down syndrome types

Q926

Q971 Female with more than three X
chromosomes

Q992 Fragile X syndrome

Q998 Other specified chromosome

abnormalities

were considered a non-participant). Once this condition
was met, Special Olympics status was treated as a time-
varying variable, updated yearly.

2.5 | Other variables

Several demographic and clinical variables were included
in the analysis to control for their possible role as con-
founders."' Sex was included as a dichotomous variable
(male vs. female). Place of residence was defined as being
either rural vs. urban using the Postal Code Conversion
File from Statistics Canada, where a community size of
<10,000 was considered rural, and all other communities
were considered urban.*’ Relative neighbourhood afflu-
ence was derived from the Canadian Census; specifically
for dates between 1994 and 1998, it was derived from the
1996 Census population data; for dates from 1999 to 2003,
itrelied on the 2001 Census; from 2004 to 2008, it was based
on the 2006 Census; from 2009 to 2015, it utilized the 2011
Census data. Regions of Ontario were ranked from poor-
est to wealthiest and then divided into 5 groups (quin-
tiles, poorest=1 and wealthiest=5). The John Hopkins
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Adjusted Clinical Group system®, version 10, was used to
cluster individuals into levels of morbidity referred to as
Resource Utilization Bands. The band values range from
0 to 5: 0 (no or only invalid diagnoses), 1 (healthy users), 2
(low morbidity), 3 (moderate morbidity), 4 (high morbid-
ity) and 5 (very high morbidity).** They are a simplified,
commonly used, ranking system of overall morbidity level
where individuals who are expected to use the same level
of resources are grouped together, even if they have dif-
ferent illnesses.*”** Resource Utilization Bands are used
as a relative measure of actual or expected consumption
of health services, and are also used to represent health
status and levels of morbidity.**** We controlled for age
in the analysis by using age as the time scale rather than
time-on-study. Using age as the time scale means that
the statistical model computed hazard estimates for all
those of a given age, regardless of when a person turns
that age; for instance, if a person turned 30 in 1999 and
another person turned 30 in 2005, those individuals would
be compared to each other at age 30, regardless of when
that happened. This method was recently used in a similar
paper addressing depression in Special Olympics partici-
pants with IDD." Finally, we included the calendar year
of the 30th birthday in the model to control for potential
calendar year effects (e.g., cultural lifestyle and health
changes, medical advances).

TABLE 2 Participant characteristics at the cohort entry.

2.6 | Analysis

Incident cases of diabetes were identified in a cohort of
30-39-year-old Ontarians with IDD, who were followed
for a maximum of 20years between April 1, 1995 and
March 31, 2015. A 39-year-old at study start could thus
contribute 20years of follow-up and be 59 by the end of
the study. Individuals started contributing to the risk set
on the index date. The index date was an individual's 30th
birthday if that date was after April 1, 1995; if an individu-
al's 30th birthday was before April 1, 1995, then the index
date was April 1, 1995.

Using index date as the baseline, demographic and clin-
ical characteristics of Special Olympics participants and
non-participants were tabulated with means and standard
deviations calculated for continuous data and counts and
proportions for categorical data (Table 2). Standardized
differences were also calculated for variables in Table 2,
where values less than 0.2 were considered small effect
sizes. Incidence densities were calculated using person-
years contributed by individuals during the follow-up.

We used two steps to build a statistical model to deter-
mine the strength of association between the primary in-
dependent variable (Special Olympics participation yes
vs. no) and the dependent variable (diabetes diagnosis yes
vs. no). Using cox proportional hazard models, we first

Special Olympics Standardized

Variable Value participants Non-participants differences

Sample size N=4145 N=31,009

Mean age + SD (years) 30.0+0.5 31.7+2.8

Median age 30 (30-30) 30 (30-33)

Sex Female 1600 (38.6%) 13,639 (44.0%) 0.11
Male 2545 (61.4%) 17,370 (56.0%) 0.11

Income quintile Missing 27 (0.7%) 495 (1.6%) 0.09
1 (poorest) 1022 (24.7%) 8594 (27.7%) 0.07
2 851 (20.5%) 6792 (21.9%) 0.03
3 759 (18.3%) 5583 (18.0%) 0.01
4 755 (18.2%) 5205 (16.8%) 0.04
5 (wealthiest) 731 (17.6%) 4340 (14.0%) 0.10

Rural vs. Urban Missing 15 (0.4%) 134 (0.4%) 0.01
Urban 3362 (81.1%) 26,104 (84.2%) 0.08
Rural 768 (18.5%) 4771 (15.4%) 0.08

Resource utilization band 0 338 (8.2%) 3020 (9.7%) 0.06
1 271 (6.5%) 1190 (3.8%) 0.12
2 738 (17.8%) 4017 (13.0%) 0.13
3 2261 (54.5%) 15,299 (49.3%) 0.10
4 451 (10.9%) 5964 (19.2%) 0.24
5 86 (2.1%) 1519 (4.9%) 0.15
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calculated the crude hazard ratios for the association be-
tween each independent variable and the dependent vari-
able." Second, we included multiple independent variables
in a single model to determine if the strength of the associ-
ation between Special Olympics status and diabetes diagno-
sis remained significant after adjusting for the covariates.
As for Special Olympics participation status, the variables
income level, rurality, and morbidity level were entered as
time varying variables, updated yearly."! Cumulative haz-
ard plots are provided to visually present the results.

3 | RESULTS
3.1 | Characteristics of Special Olympics
participants and non-participants

This cohort included 35,154 adults with IDD identified by
ICES and Special Olympics data (Table 2). At cohort entry,
there were 4145 Special Olympics participants and 31,009
non-participants. Standardized differences were calcu-
lated on all variables comparing the two groups and there
were no meaningful differences (effect size <0.2) with one

DIABETIC NI

exception. The comparison of Resource Utilization Band 4
between the two groups found an effect size of 0.24, which
indicates that the non-participants had higher levels of
morbidity than the Special Olympics participants (Table 2).

3.2 | Incidence density of diabetes

There were 3742 cases of diabetes among non-participants,
and 561 cases of diabetes among Special Olympics par-
ticipants. The crude incidence density per 1000 person-
years was 11.01 for non-participants, and 8.41 for Special
Olympics participants.

3.3 | Model results

After controlling for other variables, the adjusted hazard
ratio comparing participants to non-participants was 0.85
(Table 3). Thus, participating in Special Olympics was as-
sociated with a 15% reduction in the hazard for developing
diabetes (p =0.0003), with a small effect size. Cumulative
hazard plots are presented in Figure 1. There was a 10%

TABLE 3 Crude and adjusted ratios comparing hazard rates for diabetes in Special Olympics participants to non-participants.

Crude hazard ratio

Adjusted hazard ratio®

Hazard ratio (95%

Parameter Value confidence ratio)

Special Olympics participants No Ref
Yes 0.77 (0.71-0.85)

Hazard ratio (95%

p-value confidence ratio) p-value

Ref
0.85 (0.77-0.93)

<0.0001 <0.0003

aAdjusted for sex, affluence, rural vs. urban residence, resource utilization band, calendar year of 30th birthday.

0.50 | —
0.45 -
0.40 -
0.35-
0.30 -
0.25 |

0.20 -

Cumulative Hazard

0.15 -
0.10-
0.05 -

0.00 ="

Cumulative hazard for ‘
30 32 34

FIGURE 1
developing diabetes, Special Olympics

participant vs. non-participant.

— — Participant

Non-participant

T T T T T | T T T T T | T
36 38 40 42 44 46 48 50 52 54 56 58 60
Attained age, years
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difference between the crude and adjusted hazard ratios
(0.77 vs. 0.85), indicating that important cofounders were
controlled for in the full model.

4 | DISCUSSION

The purpose of this study was to compare the rates of
diabetes among adult Special Olympics participants
with IDD compared to non-participants with IDD. We
found a 15% reduction in the hazard for developing dia-
betes in adults with IDD, who participated in Special
Olympics compared to those who do not participate in
Special Olympics when sex, rurality, affluence, morbid-
ity, year of 30th birthday, and age were all controlled
for. These findings provide evidence that participating
in Special Olympics is beneficial for the physical health
of the participants, specifically as it relates to diabetes
and its sequelae.

Special Olympics may be described as a complex
intervention. Clark*® defines complex interventions as
being composed of parts that make the whole interven-
tion and, in isolation or in combination, can create the
context for an effective intervention. Special Olympics
is a sport organization, but more recently it has been
providing health screenings and educational opportuni-
ties to promote fitness, and well-being. Specifically, in
Ontario, health screenings began in 1997 at major games
and have become a more integrated part of the Special
Olympics Ontario programming in the past 10years.
Therefore, it is difficult to determine exactly what part
of participation in Special Olympics is beneficial for pre-
venting diabetes. Engagement in regular physical activ-
ity likely has a protective effect for diabetes,* it is also
possible that educational opportunities around healthy
eating and overall health promotion initiatives also have
an impact.43 However, for this study we do not know
what supplementary types of programing the Special
Olympics participants were a part of. We also do not
know if participants, in either group, engaged in regular
physical activity outside of Special Olympics. Previous
research has found that people with IDD who participate
in Special Olympics are more active,* and participate in
multiple sports.** While we do not know exactly what it
is about Special Olympics that is important in prevent-
ing diabetes, we propose it is likely the interaction of all
the factors rather than one individual causal agent. We
hypothesize that the effect found in this study is a re-
sult of the interaction of engaging in a sporting activity
chosen by the participants (e.g., soccer), combined with
the activities of daily living that accompany the sport
participation (e.g., walking to and from the bus stop for
practice), the health and educational programing that

often co-occur at competitions (e.g., health screenings
and education held at regional events), as well as the
informal interactions with coaches and other supportive
individuals (e.g., being encouraged to drink water vs. a
high sugar sports drink at practice). Multi-sectoral ap-
proaches have shown promise for preventing diabetes
and their implementation could lead to cost savings.*® A
recent systematic review and meta-analysis found that,
in the general population, interventions that include ex-
ercise/physical activity as well as education on a healthy
diet are effective in preventing Type 2 diabetes.”® The
results from our study suggests that these types of inter-
vention, tailored to people with IDD, may benefit people
with IDD in a similar way.

A number of limitations to this study need to be ac-
knowledged. At baseline, the effect size comparing the
groups for the 4th Resource Utilization Band was 0.24, in-
dicating the non-participants had higher levels of morbid-
ity. Like other potential confounders, Resource Utilization
Band was controlled for in our adjusted hazard model.
This may have contributed to the attenuation of the hazard
ratio, but the protective effect of participating in Special
Olympics remained significant. Even for the variables in-
cluded in the model, residual confounding remains a con-
cern due to the use of broad categories and proxy variables
(e.g., Resource Utilization Bands). The scale (Resource
Utilization Bands) used to gauge the health and morbidity
of adults with IDD does not give information on the sever-
ity of disability.*' Therefore, it is possible that adults who
participate in Special Olympics may have a less severe dis-
ability, requiring lower levels of support, which may con-
tribute to the lower morbidity levels found at baseline. It
is a limitation of this study that level of disability is not
available to be used as a control variable in the analysis.
We could find no evidence in the literature that the risk
for diabetes varies with severity level of IDD’; however,
future research should investigate this further. More re-
search is also needed using rigorous study designs (e.g.,
randomized clinical trials) to determine the components
of Special Olympics participation that have the greatest
impact on health. Using administrative data to conduct
this research has benefits in terms of the large sample
size and fewer costs in comparison to other designs; fu-
ture research using administrative databases should try
to include more social and biological information if pos-
sible. It is also recommended that researchers from other
jurisdictions attempt to replicate our results and seek to
address some of the identified limitations by, for example
reporting BMI, and IDD severity level. Our study did not
differentiate between Type 1 and Type 2 diabetes. Type 1
diabetes makes up only approximately 5%-15% of the pop-
ulation with diabetes,* and a large proportion of those are
diagnosed in childhood.* In this study, no participant in
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either group had a diagnosis of diabetes at the start of the
cohort and all participants were 30-39years of age when
the cohort began. For these reasons, most incident cases of
diabetes among the participants and non-participants in
this study would be attributable to Type 2 diabetes. If there
was a disproportionate number of people who developed
Type 1 diabetes among the non-participants, the influence
would be minimal. A final limitation of this study is that
no information was available regarding the BMI status of
the participants in either group; this is an important risk
factor for diabetes,*” and it may be possible to obtain this
information in the future when different databases be-
come available for linking.

5 | CONCLUSION

Our study found a 15% rate reduction in diabetes for
adults with IDD who participate in Special Olympics,
compared to adults with IDD who do not participate,
over a period of up to 20years. Consistent with the co-
hort design, no participants in either group had a dia-
betes diagnosis at study onset. Other strengths of the
study include the large sample size and the use of a vali-
dated algorithm to identify diabetes from administrative
health databases.*® Due to the high prevalence of diabe-
tes in this population,*® the lack of other effective dia-
betes prevention strategies,25’27’28 and the overwhelming
cost of diabetes to the health care system,> this result is
meaningful. There is strong evidence in the literature re-
lated to the economic burden of physical inactivity, and
there is also overwhelming evidence that physical activ-
ity is a cost-effective intervention for reducing the mor-
bidity and mortality resulting from non-communicable
diseases,” " including diabetes.’! Special Olympics is a
relatively low-cost physical activity intervention (com-
pared to the cost of treating diabetes), and our results
indicate there is a significant health promoting effect
to participation. Future research should explore the
healthcare costs related to diabetes relative to the cost of
Special Olympics programming to delineate the actual
cost savings of reducing the rate of diabetes in adults
with IDD by 15%. Clinicians, educators, and people
with IDD themselves should consider Special Olympics
participation to promote health. Future studies should
investigate if ongoing participation from childhood
through adulthood has an even greater preventive ef-
fect on diabetes and other health variables compared to
those with an IDD who do not participate.
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