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Background
• The Special Olympics host sporting events for 5.7 million intellectually 

disabled athletes worldwide. 1

• Since 2003, the results of thousands of FUNfitness athlete screening profiles 
have been compiled into the largest and highest international database for 
people with IDD: the Healthy Athletes Database, (HAS).2

• Individuals with IDD often display musculoskeletal disorders including 
ligamentous laxity, joint hypermobility, hypotonia, and muscular strength 
deficits. 2

• Athletes with IDD may be more susceptible to abnormal scapular 
positioning, shoulder dysfunction, and upper extremity injury as a result. 3

• Muscle strength assessment tests have low reliability and significant 
limitations when used in this population due to their complexity and limited 
sensitivity to change.4

• Potential for serious consequences when participating in sport 
emphasizes the need for a comprehensive evaluation of strength.

Problem
• Upper extremity injuries are among the most common musculoskeletal 

injuries in Special Olympic sports like softball, football, basketball, 
swimming, and volleyball5, 6

• Shoulder injuries in overhead athletes are mainly reported to result from 
overuse injuries which are frequently associated with joint laxity, mobility 
impairment, or muscle imbalance. 
• Individuals performing in the Special Olympics are predisposed to these 

deficits by nature of their disabilities.
• Risk of injury increases when these individuals engage in overhead sports 

seen in the Special Olympics8,9,10,11

SPUT
• Intended to assess strength of the upper extremities.

• Hand grip dynamometry (validated gold standard) is also used for this 
purpose in FUN Fitness screening12,13

• The athlete is instructed to push their body up from the floor until their elbows 
are fully extended, hold this position for 20 seconds and then lower 
themselves back down. 1, 14

• There is a reduced demand on triceps due to fully extended position of elbow
• Non-wheelchair users are not receiving an accurate or fair assessment of 

UE strength. 15

• IDD population may have difficulties in controlling the eccentric phase of this 
movement. 9, 16

• Performance is heavily dependent on a subject’s body weight as a resistance 
to be overcome and tests like the SPUT have all or nothing scoring 
designating a zero for non-completion.17

In tr o d u ct io n

• The results of this exploratory 
retrospective study indicated that the 
Seated Push Up Test component of the 
FUNFitness screen is a poor measure of 
upper extremity strength for Special 
Olympics athletes. Future studies should 
investigate alternative measures of upper 
extremity strength for this population.

.

C o n clu sio n

Sample
• Consisted of the FUNFitness screening records of 

113,277 Special Olympics athletes collected between 2009 and 
2019.

• Athletes from all regions of the United States and over 
thirty categories of sport were represented.

• Inclusion criteria : Special Olympic athlete and completion 
of the FUNfitness test in its entirety.

• Exclusion criteria: those that did not perform the SPUT portion 
of the FUNFitness test.

Data Collection
• Retrospective study investigating relationships 

between amassed data of SPUT and hand grip dynamometer 
scores from FUNfitness screenings.

• Data was extracted from the HAS Database by United 
States Special Olympics staff who oversee health data.

• The data included all global FUNfitness screenings from 
2007 to early 2020.

M e th o d o lo gy

.

Re se ar ch  Q u e st io n s

SPSS
• Data were analyzed using the SPSS Statistical software provided by Florida Gulf 

Coast University on November 30th, 2021.

• A correctional analysis was performed due to extreme outliers and inaccurately 
recorded scores: 

• Hand dynamometry grip strength scores greater than 90 kg were excluded, 
reducing the entries to 73,222

• The authors decided to include score reports between 0 and  at maximum-
180 seconds because the FUNFitness manual calls for this test to be 
terminated after 20 seconds. 

• Descriptive factors: mean, range, maximum, and minimum statistics of age, 
right hand grip strength, left hand grip strength, maximum grip strength and 
seated push up test scores.

• The frequency statistics of gender, region, event year, wheelchair use, assistive 
device use, injury, bandage use and personal fall history were computed as 
were reported stretching, strength training, and general exercise status 
frequency of participants in the screening.

D a ta  An aly sis

Re su lts
Question 1
• Is the Seated Push Up Test component of the FUNFitness screening a 

valid measure of upper extremity strength in Special Olympic athletes?

Question 2
• Is the Seated Push Up Test a valid measure of upper extremity strength in 

Special Olympic athletes when compared to the gold standard grip 
dynamometer?

D iscu ssio n
Interpretation of Results:
• The results suggest that the SPUT is a poor measure of strength as evidenced by 

the weak correlation between SPUT and hand grip dynamometry strength (gold 
standard) in this population

• The mean score of 20.53 sec despite standardized instructions to terminate test 
at 20 sec suggests that the test has a ceiling effect

• There is also a weak inverse relationship between age and SPUT (r = -.026), 
indicating that as age increased, SPUT scores decreased. This could 
potentially be due to an average increase in weight seen with increased age.
• SPUT scores could be highly dependent on an athlete’s body weight and 

thus skew results. Such scores may not be reflective of upper extremity 
strength in heavier or larger athletes participating in the Special Olympics

• A significant skew of left-hand dominance among Special Olympic participants 
within the dataset and a study published in the Journal of Intellectual Disability 
Research reported an excess of left handedness among subjects with ID, and 
suggested that this finding might be indicative of a cerebral organization or 
representation of function in this population.

Lim ita t ion s:
• Data did not specify intellectual disability in participants such as autism, Downs 

Syndrome, or Cerebral Palsy, because that information is not collected as part of 
FUNfitness screenings.

• Thus, inferences and correlations between injury, seated push up and hand 
grip strength scores and specific IDD could not be investigated.

• Special Olympic volunteers are not all experienced test administrators, with 
some volunteers receiving very little training prior to testing day.

• This can result in deviations from the standardized instructions, lack of 
proper demonstration, and errors in measurement and recording.

• Testing environment at Special Olympic events is crowded and noisy, which 
could impact delivery of the test to those of the IDD population with 
concentration difficultyVan Biesen

• Missing data and reporting errors were discovered within this dataset. As 
discussed in the results section of this paper, transformation of the data was 
required for several instances.

• For grip strength data, anything recorded above 90 kg was assumed to be 
inaccurately recorded (possibly recorded in pounds) since the hand grip 
dynamometer measures up to 90 kg, thus only 73,222 scores were considered 
valid entries.

• The authors decided 180 seconds to be the upper time limit of SPUT scores 
included in the analysis

• Mean score for the SPUT was 20.53 seconds
• SPUT and L/R grip strength were weakly correlated (r=.145, r=.144)
• Age and grip strength demonstrated weak relationships (r = .080 R grip, r = 

.071 L grip).
• There was a weak but statistically significant relationship between age and 

score on the SPUT (r = -.026)
• Majority of athletes reported stretching frequency as “not 

routinely/occasionally” (51.2%) or “daily” (23%), 0.2% reported “no regular 
stretching”.

• Of the 47% of screened athletes that reported strength training frequency “no 
regular strengthening” (13.4%), “1-2 times per week” (17.8%), “3-6 times per 
week” (9.2%), and “daily” (6.3%)

• Hand dominance significantly skewed towards left hand dominance (40.4% L 
hand dominant, 10.9% were R hand dominant, and 48.7% did not report.
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