Characteristics Associated With Bone Mineral
Density Screening in Adults With Intellectual
Disabilities
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Background: Certain health characteristics place adults with intellectual disability at increased risk for
osteoporosis. However, little data exist to describe how comorbid disease or medications affect screening patterns for these patients.
Methods: We evaluated the relationship between bone density screening and the presence of risk
factors using a secondary cross-sectional analysis of 5520 adults aged 19 years and older with the diagnosis of intellectual disability.
Results: Of the sample, 22.9% received one or more bone density screenings (34.4% women, 13.3%
men). Low screening rates in men prohibited the construction of a valid sex-specific multivariate model
of the association between bone density screening and risk factors for osteoporosis. In women, when
controlling for age the following factors were significantly associated with ever having bone density
screening: use of antiepileptic medication (odds ratio [OR], 1.5) and vitamin D (OR, 3.4); recent receipt
of a flu vaccine (OR, 1.4); and living in a 24-hour supported residential setting (OR, 1.3). A diagnosis of
Down syndrome (OR, 0.72) was associated with decreased likelihood of screening.
Conclusions: Many known risk factors for osteoporosis affected the likelihood of an adult with intellectual disability receiving screening, yet overall screening rates for adults with intellectual disabilities
were lower than screening rates in the general population. Results suggest a need for increased provider awareness about bone density screenings in high-risk adults with intellectual disability, especially
men, as well as men and women with Down syndrome. (J Am Board Fam Med 2014;27:104 –114.)
Keywords: Delivery of Health Care, Developmental Disabilities, Down Syndrome, Osteoporosis

Osteoporosis is the diagnostic term for low bone
mineral density, a condition that leads to increased
morbidity and mortality in the form of increased
hip and vertebral fractures. The risk of osteoporosis
is higher among adults with intellectual disability
than it is among the general population, with some
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studies estimating fractures occurring anywhere
from 1.7 to 3.5 times more often among people
with developmental disabilities.1– 6 Intellectual disability is deﬁned as a chronic disability occurring
before the age of 18 years and causing limitations in
the areas of intellectual functioning and adaptive
behaviors such as receptive and expressive language, interpersonal skills, and practical skills.7
Adults with an intellectual disability may experience low bone mineral density because of decreased
ambulation, lack of exercise, lack of nutrition (difﬁculty swallowing is a risk factor for poor nutrition,
which in turn is a risk factor for low bone mineral
density), decreased exposure to sunlight (leading to
vitamin D deﬁciency), medications (eg, antiseizure
medications are more often used by adults with
intellectual disability), race, Down syndrome, and
hypogonadism (women with intellectual disability
have amenorrhea more more than woman in the
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ORIGINAL RESEARCH

Methods
Subjects
In this study we chose to analyze data from the
Massachusetts DDS because the agency maintains a comprehensive, organized health database
that includes data on many types of screenings
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(this database is discussed below). In addition,
the Massachusetts DDS has a process in place to
determine eligibility for services that excludes
people without intellectual disability. Furthermore, Massachusetts has legislated universal health
care coverage that pays for preventive services,
eliminating lack of insurance as a confounding
factor to screening, as evidenced by the uninsured rate in Massachusetts being approximately
1.9% in 2010,30 compared with 16.3% of the
overall US population.31
Database
In 2006, the Massachusetts DDS created an electronic administrative health database to track client health and facilitate communication between
providers in an effort to optimize health care
delivery for people who receive services from the
DDS. It is important to distinguish the DDS
health database from electronic medical records
maintained by medical professionals and used to
track medical care. This data system contains
information about approximately 12,500 adults
in the state of Massachusetts and includes information related to functional status and special
care conditions related to medical care. Those
who received services are more likely to appear in
the database if they actively receive certain types
of services from the DDS, including residential
services, placement services, and individualized
home support, where the provider is responsible
for coordinating the health care of the individual.
The DDS requires these service providers (such
as group home management agencies) to update
this database at least annually. The DDS also
recommends that the database be updated any
time there are signiﬁcant changes in the individual’s information. The database was not created
for research purposes; however, it has been recently noted that the health record is a rich
source of information for research purposes.
To protect the privacy of the people in this
database, a DDS consultant who regularly accesses
this information de-identiﬁed the subjects before
analysis. We received an exemption letter from the
Boston University Medical Center Institutional
Review Board and approval from the DDS Research Review Committee for the study.
To prove validity and reproducibility of the information in this database, we performed a preliminary analysis that showed that the DDS database is
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general population).4 – 6,8 –10,15,17 It is interesting
that previous small studies have shown that men
with intellectual disability have a high risk of osteoporosis.13,14 While studies of this population are
indeed small (in general, 100 to 500 individuals
participating), this indicates a heightened need for
concern about osteoporosis in men.15 In addition,
osteoporosis and osteopenia often occur at younger
ages for people with intellectual disability than the
general population. Indeed, there have been some
studies indicating a ﬁrst fracture occurring in the
early 40s among people with intellectual disability.2,13,15
For the general population, the US Preventive
Services Task Force recommends starting screening
at ⱖ65 years for women and younger for women with
risk factors; at this time there is insufﬁcient evidence
to recommend screening for men.16 However, recommendations vary regarding bone density screening
for people with intellectual disability. Screening
guidelines for adults with intellectual disability have
been developed by an expert panel convened by the
Massachusetts Department of Developmental Services (DDS), a state government organization that
provides programs and support for adults with intellectual disability. This guideline recommends screening for people with intellectual disability beginning at
19 years old.12,17,18 In addition, ﬁndings of a 2007
meta-analysis of screening guidelines for adults with
intellectual disability suggest that screening should
start at age 45 years, based on expert opinion.19 At
this time there are no evidence-based guidelines for
screening in adults with intellectual disability. Little is
known regarding actual practices of bone density
screening in the community for this population, in
part because no large studies describing factors associated with bone density screening for people with
intellectual disability have been conducted.
We undertook a study to examine how characteristics known to inﬂuence bone density for both
men and women with and without intellectual disability4 – 6,8 –11,15–17,20 –23,24 –29 affect bone density
screening in people with intellectual disability.

Variable
Individual characteristics
Age (years)
19–24
25–34
35–44
45–54
55–64
65–74
ⱖ75
Antiepileptic medications
Yes
No
Proton pump inhibitor
Yes
No
Vitamin D
Yes
No
Special positioning
Yes
No
Ambulation
Any assistance needed
Independent
History of fracture
Yes
No
Cooperates with exams
Uncooperative
Cooperative
Thyroid abnormalities
Yes
No
Down syndrome
Yes
No
Diet texture
Unusual
Normal
Interpersonal characteristics
Guardian
Yes
No
Received a ﬂu shot during the time period studied
Yes
No

People (n)

People Who Were
Screened (%)

293
544
775
757
407
162
68

5.1
9.2
10.8
14.1
20.6
25.3
29.4

0.13
0.24
0.29
0.40
0.62
0.81

0.06–0.03
0.13–0.44
0.17–0.52
0.23–0.69
0.35–1.1
0.43–1.5
Reference

919
2087

18.9
10.9

1.9

1.5–2.4
Reference

521
2485

20.2
11.9

1.9

1.5–2.4
Reference

202
2804

43.1
11.2

6.0

4.4–8.1
Reference

119
2679

27.7
13.0

2.6

1.7–3.9
Reference

776
2194

24.7
9.4

3.2

2.6–3.9
Reference

346
2660

28.9
11.3

3.2

2.5–4.1
Reference

1318
1688

15.2
11.9

1.3

1.1–1.6
Reference

365
2641

17.0
12.8

1.4

1.0–1.9
Reference

368
2638

8.7
14.0

0.58

0.40–0.86
Reference

648
2324

22.7
10.8

2.4

1.9–3.0
Reference

2026
980

14.7
10.5

1.5

1.2–1.9
Reference

1850
1156

16.7
8.0

2.3

1.8–2.9
Reference

Crude OR

95% CI

Continued
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Table 1. Bivariate Analysis: Men

Variable
Organizational characteristics
Residential setting
24-hour support
⬍24-hour support
Nursing-supported care coordination
Yes
No

People (n)

People Who Were
Screened (%)

1952
1054

15.7
8.9

1.9

1.5–2.2
Reference

1175
1710

14.6
12.5

1.2

0.96–1.5
Reference

Crude OR

95% CI

CI, conﬁdence interval; OR, odds ratio.

most generalizable to women with intellectual disability who are living in residential settings with
24-hour support (92% of consumers in this group
were represented). Consumers living independently had much lower representation in the database.32
Inclusion/Exclusion Criteria
De-identiﬁed health records were analyzed between July 1, 2007, and June 30, 2009, for the
occurrence of “ever having bone densitometry performed.” The database captured the date of the last
screening, even if it did not occur between 2007
and 2009. We included all men and women who
were ⱖ19 years old at the start of the study period.
People were excluded if they already had a diagnosis of osteoporosis or were receiving treatment for
osteoporosis. Consumers who did not have an entry
for the last date of bone density screening (the
entry was missing a value) were removed from the
analysis.
Definitions of Independent and Dependent
Variables

Dependent Variable
We deﬁned “ever having bone densitometry performed” as a yes/no dependent variable. We chose
“ever having bone densitometry performed” as opposed to “bone density screening during the 2-year
period studied” because screening recommendations vary, and a narrow period likely would have
missed those who were screened at an interval suggested by their treating practitioner.

Independent Variables and the Conceptual Framework
The ecological framework was used to organize
variables and interpret ﬁndings. This conceptual
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framework examines a health behavior as a series of
“layers” of factors that inﬂuence behavior, which
are divided into 5 groups: individual, interpersonal,
organizational, community, and public policy.33,34
Because intellectual limitations can affect multiple
areas of function, and because health care coordination often involves the support of other people,
this model of health behavior is highly relevant to
the screening of people with intellectual disabilities. The variables in this study were divided into
these categories under this framework for organization.
Exposures evaluated included individual characteristics such as fracture history, ambulatory status/
wheelchair use, medication use, double stafﬁng required during exams, genetic syndromes, family
history of fracture, special positioning required
during exams, and reportedly being uncooperative
or needing sedation during exams. Information on
race/ethnicity, which often is predictive of receipt
of screening in the general population, was not
consistently available in the DDS health database.
Exposures also included interpersonal characteristics such as guardian status and organizational characteristics such as health care coordination performed by nurses. To control for exposure bias due
to age in our dependent variable of “ever screened,”
analyses controlled for age. There was insufﬁcient
information available to control for community or
public policy factors; in addition, as discussed earlier, insurance coverage was consistent across adults
in this study. A complete list of all variables by
domain is presented in Tables 1 and 2.
Epidemiologic and Statistical Analysis
Odds ratios (ORs) were calculated to estimate the
strength of association between each independent
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Table 1. Continued

Variable
Individual characteristics
Age (years)
19–24
25–34
35–44
45–54
55–64
65–74
ⱖ75
Antiepileptic medications
Yes
No
Proton Pump Inhibitor
Yes
No
Vitamin D
Yes
No
Depo-Provera use
Yes
No
Menstruation
Yes
No
Special positioning
Yes
No
Ambulation
Any assistance needed
Independent
History of fracture
Yes
No
Cooperates with exams
Uncooperative
Cooperative
Thyroid abnormalities
Yes
No
Down syndrome
Yes
No
Diet texture
Unusual
Normal
Interpersonal characteristics
Guardian
Yes
No

People (n)

People Who Were
Screened (%)

228
513
624
657
337
110
43

11.0
11.9
22.3
44.9
67.3
79.8
72.1

0.048
0.054
0.11
0.32
0.81
1.5

696
1811

41.8
31.5

1.6

388
2119

44.9
32.5

1.7

406
2101

63.3
28.8

4.3

132
2375

40.2
34.1

1.3

0.91–1.9
Reference

1527
810

19.9
57.7

0.18

0.15–0.22
Reference

110
2211

40.0
34.3

1.3

0.86–1.9
Reference

801
1665

46.3
28.8

2.1

313
2194

47.9
32.5

1.9

1055
1452

35.0
34.0

1.0

539
1968

43.4
31.9

1.6

295
2212

28.1
35.2

0.72

546
1930

46.7
30.9

2.0

1563
944

35.7
32.2

1.2

Crude OR

95% CI

0.022–0.11
0.026–0.11
0.056–0.22
0.16–0.63
0.40–1.6
0.69–3.5
Reference
1.3–1.9
Reference
1.4–2.1
Reference
3.4–5.3
Reference

1.8–2.5
Reference
1.5–2.4
Reference
0.89–1.2
Reference
1.3–2.0
Reference
0.55–0.94
Reference
1.6–2.4
Reference

0.98–1.4
Reference
Continued
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Table 2. Bivariate Analysis: Women

Variable
Received a ﬂu shot during the time period studied
Yes
No
Organizational characteristics
Residential setting
24-hour support
⬍24-hr support
Nursing-supported care coordination
Yes
No

People (n)

People Who Were
Screened (%)

1621
886

Crude OR

95% CI

40.4
23.4

2.2

1.8–2.7

1570
937

39.2
26.3

1.8

930
1497

36.3
32.9

1.2

Reference

1.5–2.2
Reference
0.98–1.4
Reference

CI, conﬁdence interval; OR, odds ratio.

variable and receipt of screening using 2 analysis.
The statistical stability of the bivariate odds ratios
was assessed using 95% conﬁdence intervals (CIs).
A Pearson correlation matrix was used to assess
for collinearity between independent variables under consideration for inclusion in the multivariate
model. If variables were correlated (r ⬎ .4; most
variables were dichotomous), only one of the variables was included. Since screening recommendations for men in the general population are different
from the recommendations for women, separate sexspeciﬁc models were created to empirically identify
factors associated with screening for each sex. Some
covariates, such as birth control use, only pertained to one sex and were only included in the
appropriate sex-speciﬁc model. A multivariate logistic regression then was constructed using stepwise reduction and controlling for age to adjust for
different exposure times. P ⬎ .05 was the cutoff
value for elimination. Log likelihood ratio tests
were used to further assess model ﬁt. Variables that
did not signiﬁcantly contribute to the model ﬁt
were removed. Discrimination, calibration, sensitivity, speciﬁcity, the pseudo r2, and the receiver
operating characteristics curve were calculated for
each model.

Results
After removing subjects who met the exclusion
criteria, had missing data, or both, 5520 people remained (2512 women and 3008 men) (see Figure 1).
The average age of included female subjects was 43.4
years (range, 19.1– 89.0 years). The average age of
male subjects was 44.1 (range, 19.4 – 89.0 years). Of
the women included, 34.4% (n ⫽ 862) had ever redoi: 10.3122/jabfm.2014.01.130114

ceived a bone density screening; 13.3% of men (n ⫽
401) had ever received bone density screening.
Bivariate Analysis
For women, the following variables were associated
with increased likelihood of screening: use of vitamin D (OR, 4.3; 95% CI, 3.4 –5.3), recent receipt
of a ﬂu vaccine (OR, 2.2; 95% CI, 1.8 –2.7), living
in a residence providing 24-hour support (OR, 1.8;
95% CI, 1.5–2.2), and the use of antiepileptic medication (OR, 1.6; 95% CI, 1.3–1.9). Having a diagnosis of Down syndrome (OR, 0.72; 95% CI, 0.55–
0.94) and lack of menstruation (OR, 0.18; 95% CI,
0.15– 0.22) were associated with a decreased likelihood of screening. Results for sex-neutral variables
were similar for men (see Table 1).
Multivariate Logistic Regression
The ﬁt of each stratiﬁed model was assessed. The
female model had a c statistic of 0.81. The sensitivity and the speciﬁcity were 55.0% and 87.0%,
respectively. The male model had a c statistic of
0.76. The sensitivity and speciﬁcity were 12.3%
and 98.6%, respectively. On the basis of the low
screening rate among men and the resulting low
sensitivity of the male model, there was insufﬁcient
variation in the outcome to assess the likelihood of
screening with this dataset. Thus, we focused on
the female model for all further analyses.
The Female Model
Selected factors associated with an increased
odds of screening included the use of antiepileptic medications (adjusted OR, 1.5; 95% CI, 1.2–
1.9) and vitamin D (adjusted OR, 3.4; 95% CI,
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Table 2. Continued

12,500 people
No information on bone density screening:
analyst removed anyone who did not have
information on bone screening: 4,882 removed
1
7,618 people
Removed those <19, those already on
bisphosphonates or estrogen
6,291 people
Removed those who did not have information
on bone screening who remained in the dataset
5,520 people

2,512 female

3,008 male

2.6 – 4.4), recent receipt of a ﬂu vaccine (adjusted
OR, 1.4; 95% CI, 1.1–1.8), and living in a 24hour residential setting (adjusted OR, 1.3; 95%
CI, 1.1–1.7). Down syndrome (adjusted OR,
0.72; 95% CI, 0.52– 0.98) was a factor associated
with a decreased likelihood of screening. See
Table 3 for the complete list of factors associated
with screening.

Discussion
While data for bone density screening rates in the
general Massachusetts population are unavailable,
screening rates for women with intellectual disability in this study show evidence of disparity compared with the total number of postmenopausal
women who had ever received a bone density
screening in the US. In particular, women ⱖ65
years old in this dataset had a rate of screening of
22.7%, compared with a rate of 71% of women
⬎65 ever having been screened in the US in
2008.35 The low rate of screening for women with
intellectual disability suggests that not enough providers are aware of the increased risk of osteoporosis in individuals with intellectual disabilities. Of
note, the rates of screening are not in alignment
with the Massachusetts DDS published guidelines,

110 JABFM January–February 2014

Vol. 27 No. 1

which recommend screening be initiated at 19
years of age.
Factors such as the use of anticonvulsive medication, recently receiving a ﬂu vaccine, and use of
24-hour residential support were all signiﬁcantly
positively associated with the receipt of screening
when controlled for age and other factors. The association of anticonvulsive medication with screening
was an expected ﬁnding based on supportive evidence that anticonvulsive medications decrease vitamin D metabolism and therefore lead to decreased bone synthesis.24 This association may
suggest that physicians are aware of the increased
risk inherent in the use of anticonvulsants and are
screening as recommended. In addition, receipt of
a recent ﬂu vaccination served as a proxy measure
to identify those who receive other preventive
health care services. We hypothesized that individuals who receive one form of preventive care would
be more likely to receive another form of screening.
Other studies have shown that adults with intellectual disability are more likely to receive ﬂu vaccines
than other forms of screening, such as cervical
cancer screening,36 likely because of the ease of
administration. This study compliments the ﬁndings of those other studies because those receiving
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Figure 1. Patients participating in the study.

Variable
Individual characteristics
Age (years)
19–24
25–34
35–44
45–54
55–64
65–74
ⱖ75 (Reference)
Antiepileptic medication
Proton pump inhibitor
Vitamin D
Depo-Provera use
Down syndrome
Needs assistance with ambulation
History of fracture
Cooperative with exams
Interpersonal characteristic
Received a ﬂu shot during the time period studied
Organizational characteristic
24-hour supported residential setting

Crude OR

Adjusted OR

95% CI

0.048
0.052
0.11
0.32
0.80
1.5
1.0
1.6
1.7
4.3
1.3
0.72
2.1
1.9
1.0

0.068
0.062
0.12
0.36
0.93
1.6
1.0
1.5
1.3
3.4
1.8
0.72
1.3
1.3
0.70

0.03–0.16
0.029–0.13
0.06–0.25
0.18–0.75
0.45–1.9
0.69–3.7
Reference
1.2–1.9
1.0–1.7
2.6–4.4
1.2–2.7
0.52–0.98
1.0–1.6
1.0–1.8
0.56–0.87

2.2

1.4

1.1–1.8

1.8

1.3

1.1–1.7

CI, conﬁdence interval; OR, odds ratio.

ﬂu vaccines were more likely to receive bone density screening.
Finally, women living in a residential setting
with 24-hour support may have been associated
with increased screening because of the additional
support with health care coordination in these settings, compared with women who live more independently, with family, or both. The additional
specialized supports and organizational structures
in 24-hour residential settings may mitigate some
personal, interpersonal, organizational, or policylevel barriers to screening. It is also possible that
formal and informal advocacy exists in 24-hour
residential settings because of the presence of clinical and trained nonclinical staff members. This
effect was observed in another study examining
mammography screening in women with intellectual disability that used the same DDS database.
This study found that that those living in a residential setting with 24-hour support were 40%
more likely to receive mammograms than women
who lived in other settings,37 suggesting that residential setting and support staff may play an important role in advocating for screening.
The variable most signiﬁcantly positively associated with screening was receipt of vitamin D

doi: 10.3122/jabfm.2014.01.130114

supplements. We hypothesize that this association
might be due to increased access to preventive care,
in that a prescription for vitamin D might be a
proxy measure for receipt of primary care, and in
residential services in Massachusetts a prescription
is required to administer any supplements. However, vitamin D supplementation might also have
been prescribed because the individual presented
with known risk factors for osteoporosis. It is also
possible that noting a prescription for vitamin D in
the patient’s medical record may have cued some
providers to order bone density screening because
prescription of vitamin D may signal risk factors for
osteoporosis. Thus it is difﬁcult to assess the temporality of vitamin D, and we cannot conclude
whether it was prescribed before or after screening
or the causality of its relationship to bone density
screening.
Surprising ﬁndings include the negative correlation between Down syndrome and bone density
screening. This is an important observation because those with Down syndrome have an increased
risk of developing osteoporosis.5,9 While studies
speciﬁcally oriented toward fracture rate in people
with Down syndrome are limited, the studies performed indicate low bone mineral density in those
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Table 3. Logistic Regression: Female Model

Limitations
There were several limitations to these analyses.
First, because this is a cross-sectional study, we
were unable to assess whether the exposures studied occurred before or after the screening. In addition, a signiﬁcant number of potential subjects
were excluded from analysis because of a lack of
information regarding whether they had received
bone density screenings. This may have occurred
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because of a lack of communication about the
screening between the health care provider and the
service agency, incomplete records for care that
occurred before DDS involvement, or incomplete
records from people who do not receive residential
services and see their health care provider independently or with family. To identify differences between those individuals who were included in the
study versus those who were not, we examined the
distribution of descriptive statistics for the group
with missing information using the same inclusion
and exclusion criteria as those used in the study.
Similar distributions were noted for all variables
described in this study except vitamin D, menstruation, cooperation during exams, and recent ﬂu
vaccination. Those with information about their
bone density screening status were more likely to
be menstruating (65% vs 18%) and less cooperative during exams (42% vs 28%). In addition,
those included in the study were more likely to
receive vitamin D supplementation (16% vs 8%)
and have a report of a recent ﬂu vaccination in
their record (65% vs 50%); however, the availability of this medication and screening may be
affected by the same issues affecting screening status (ie, incomplete records). In summary, in this
study the variables describing the group without a
screening status do not seem to differ substantially
from the variables of those who did have a screening status reported.
Third, the database was not initially created for
research. Therefore, some variables relevant to a
study of this nature are missing (eg, there is no
information on race/ethnicity). While generalizability may have some limitations due to Massachusetts’ fairly unique health care policies, including
universal health insurance, these ﬁndings demonstrate that even when insurance barriers are removed, signiﬁcant additional barriers to bone density screening exist and affect the screening rate.
Therefore, these ﬁndings may suggest modiﬁable
determinants of screening even in states without
universal coverage.
Because of the low number of men who were
screened (13%), the male model was not powered
to identify characteristics associated with screening,
as described earlier. Finally, by evaluating screening across the lifespan, we were not able to assess
the frequency of screening. Because of the limited
information on screening in this population, a lifespan screening perspective was chosen to provide a
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with Down syndrome. Research shows that individuals with Down syndrome are at higher risk of
developing Alzheimer’s disease as they age38; the
dementia increases risk of fall, which identiﬁes a
further risk for fracture in an individual who already has lower bone mineral density. It is unclear
why an inverse relationship between Down syndrome and screening exists in our study. Further
research to clarify this relationship is needed.
In the unadjusted analyses, it was observed that
amenorrhea was correlated with increased screening. While the variable was dropped because of
concerns about collinearity, this is an important
ﬁnding in that those with early ovarian failure are at
high risk for osteoporosis. It is important that
women with early menopause receive earlier bone
density screening. Thus the strong correlation between amenorrhea and increased bone density
screening is reassuring, in that providers seem to be
screening those with amenorrhea more often than
those with regular menses.
Low screening rates in men precluded an ability
to provide multivariate analysis through a male
regression model; however, it is important to note
that the low occurrence of screening among men is
an important ﬁnding alone because men with intellectual disability have more risk factors for developing osteoporosis compared with men in the
general population, including anticonvulsive medication use, thyroid disease, and decreased ambulation. The American College of Physicians currently
recommends all men (not only men with intellectual disability) receive screening if they have risk
factors that predispose them to osteoporosis, including age ⬎70 years, certain medication use (eg,
corticosteroids), and decreased physical activity.39
It is known that men with intellectual disability are
at higher risk for osteoporosis, and therefore the
need for improved rates of screening in men is
underscored by the screening rates observed in this
study.

Future Implications
Many adults with intellectual disabilities are at an
increased risk of osteoporosis. This study estimates
the prevalence of bone density screening rates in a
large population of recipients who receive intellectual disability–speciﬁc services. In addition, it identiﬁes several individual, interpersonal, and organizational characteristics that may represent barriers
to screening. Understanding these associations may
help identify subpopulations in need of improvements in targeted screening rates. For example,
based on this study, improvements to the bone
density screening rates for adults with Down syndrome are needed. Because adults with Down syndrome have known risks for osteoporosis, further
research is needed to identify why screening does
not seem to occur as often for these individuals.
Further research also is needed regarding reasons
why screening rates were not higher for people
with certain known risk factors for osteoporosis,
including taking antiepileptic medications and limited mobility. In addition, continued research regarding the educational needs of physicians surrounding osteoporosis and bone density screening
for adults with intellectual disabilities may be warranted. Finally, the association between vitamin D
and increased screening rates warrants future investigation in a study other than a cross-sectional analysis to better characterize the relationship.
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different points in the lifespan.
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