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Abstract. This paper shows the associations between intellectual and physical disabilities. The 

lack of data concerning the individuals with disabilities population has motivated us to research 

further upon this topic. The topic deals with people who have physical disabilities and people 

who have intellectual disabilities in specific states in the U.S. Data about individuals grappling 

with both physical and intellectual disabilities within California, Texas, and Pennsylvania, 

spanning the years from 1980 to 2018, was assembled. R-squared values, indicative of the 

strength of the relationship between occurrences of physical disabilities and intellectual 

disabilities in these states, were employed to uncover these interconnections. The R-squared 

values consistently point to a pronounced correlation between these two categories of disabilities. 

These discoveries imply that individuals with physical disabilities have a heightened likelihood 

of experiencing intellectual disabilities, and conversely. This study and its associated results 

serve as a valuable resource for numerous institutions engaged with the people with disabilities 

community. Furthermore, it equips them with a potent tool for enhanced comprehension of their 

needs, facilitating the development of more effective and successful contributions. 
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1.  Introduction 

This study delves into the intricate relationship between intellectual and physical disabilities, an area of 

significant relevance in healthcare and social policy. Intellectual disabilities, as defined by the American 

Psychiatric Association, involve limitations in intellectual functioning and adaptive [1]. Physical 

disabilities, on the other hand, encompass impairments affecting physical functioning, mobility, 

dexterity, or stamina [2]. By analyzing data from California, Texas, and Pennsylvania from 1980 to 2018, 

this paper aims to illuminate the association between these two disability types. The study leverages R-

squared values and other statistical analyses to explore this relationship, offering insights that could 

influence future research directions, policy decisions, and practical interventions for the affected 

populations. 
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2.  Literature Review  

A physical disability is defined as a “limitation on a person’s physical functioning, mobility, dexterity 

or stamina” that has a ‘substantial’ and ‘long-term’ negative effect on an individual’s ability to do normal 

daily activities and an “intellectual disability is identified by problems in both intellectual and adaptive 

functioning” [1-2]. The percentage with two or more physical conditions, including hearing loss and 

hypertension, was more significant for people with intellectual disabilities than for people without 

intellectual disabilities, presenting a higher chance of carrying physical disabilities when an individual 

has intellectual disabilities [3]. Several studies previously indicated the possibility of the associations 

between physical and intellectual disabilities. A study claimed that an individual can obtain physical and 

intellectual commodities through traumatic brain injury [4]. A single cause that leads to physical and 

intellectual conditions supports the associations between physical and intellectual disabilities. CDC 

stated that intellectual disabilities likely cause developmental delays in an individual’s body, including 

slowing or hindering physical maturity [5].  

National Institute of Neurological Disorders and Strokes introduced that brain 30-50% of people 

carry cerebral palsy [6]. This neurological disorder is caused by an abnormal functioning brain that leads 

to physical disability. The malfunction of the brain leading to physical disabilities such as muscle 

movement, as well as the high prevalence of intellectual disabilities in people with cerebral palsy, 

suggests the possible association of the two disabilities, as mentioned earlier.  

A study from the University of Washington stated that despite acknowledging disability as a 

recognized demographic within the interest for promoting participation efforts, the reluctance towards 

data collection is noticeable, proving that the research regarding disabilities is insufficient in the present 

society [7]. Our study aims to inquire into the association between intellectual disabilities and physical 

disabilities, further broadening studies concerning disabilities and improving the quality of life for 

people with intellectual and physical disabilities. Individuals with disabilities often undergo certain 

disadvantages, such as lower education levels, lower employment rates, fewer household resources, and 

poorer health conditions than people without disabilities [8]. By researching the association between 

intellectual and physical disabilities, we can identify these individuals’ specific barriers and develop 

targeted interventions to address them. According to research presented by NIH, early mortality rates 

are marked for adults diagnosed with intellectual disabilities compared to the general population. 

Moreover, the extent of multimorbidity and associations between comorbidities are still unknown 

compared to the general population [3]. This research intends to inquire into these unknown associations: 

if an individual carries intellectual disabilities, there is a higher chance of having physical disabilities, 

and vice versa, and assist in the establishment of facilities for individuals with intellectual and physical 

disabilities.  

Frontiers Sports Act Living questioned whether physical activities may or may not affect people with 

intellectual disabilities; however, the primary outcome may change as the study progresses, as the 

sample size of the study was exiguous, as the authors also acknowledged [9]. A study conducted by the 

Journal of Intellectual Disability Research confirmed that adults with intellectual disabilities have low 

physical fitness levels. However, this study is conducted to inquire about the physical ability of people 

with intellectual disabilities, not how the physical disability relates to intellectual disability [10]. Two 

other researchers also inquired about the benefits of physical activities to adults with intellectual 

disabilities, and the study was conducted on adults and physical activities [11, 12]. 

While the prevailing body of research predominantly delves into the impact of disabilities on either 

physiological or societal aspects, this inquiry takes a distinctive perspective by examining the intricate 

interplay between diverse disability types at both biological and statistical strata. Notably, prior studies 

have often treated individuals with multiple disabilities as a singular category, thus leaving unexplored 

the nuanced relationship between intellectual and physical disabilities within this subgroup. 

Despite the relatively modest prevalence of multiple disabilities, standing at a mere 2% according to 

the Kansas Department of Education in 2020, it is noteworthy that the most prevalent combination 

within this category comprises intellectual disability and blindness, as elucidated by Lalit in 2018 [13, 

14], This amalgamation essentially represents the convergence of intellectual and physical impairment. 
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Using R-squared values within our models, we have successfully discerned a robust connection between 

physical and intellectual disabilities. 

3.  Methodology 

The chosen analytical framework for the present associative and observational study is time series 

regression analysis, an established statistical technique widely applied in the forecasting and 

understanding of the relationships within sequential data. Time series regression analysis hinges upon 

utilizing historical data points from a given time series to formulate predictions concerning future values. 

Central to this model is the fundamental assumption that the current state of the time series is intricately 

linearly linked to its preceding states.  

In the first step, fellow researchers gathered numerous data points from different sources for different 

states in the U.S. It took a little while to realize that the amalgamation of diverse datasets constitutes an 

invaluable resource for individuals engaged in data-centric endeavors. Such a confluence of information 

holds the potential to not only enhance the precision and scope of the data but also augment its practical 

utility. This strategic integration catalyzes unearthing intricate patterns and emergent trends, thereby 

facilitating predictive insights of paramount significance.  

In alignment with this paradigm, our research consortium has diligently curated a comprehensive 

state-level combined statistical dataset, encapsulating vital information regarding the prevalence of 

people with intellectual and physical disabilities spanning the temporal continuum of 1980 through 2018. 

This study focused on three states: California, Texas, and Pennsylvania. For each state, we collected 

76 data points, 38 for the percentage of people with intellectual disabilities and 38 for the percentage of 

people with physical disabilities. We first processed this data to predict future values. Then, we 

graphically correlated the two variables by graphing each data point of the percentage of people with 

intellectual disabilities and physical disabilities for each year. This allowed us to identify the correlation 

between the two variables for all three states. 

In the case of California, the correlation between the two variables, the percentage of physical 

disabilities and the percentage of intellectual disabilities, was determined graphically, which eventually 

produced the R-squared value. The R-squared value is always between 0 and 1, and this number 

represents the proportion of the variance of the chosen dependent variable in a study; in other words, 

the number shows how accurately a specific model exhibits the data and the variable. Using R, a program 

used to analyze the correlation by inputting the dataset, fellow scholars have reached that the R-squared 

value of California is 0.966. A value of 0.966 signifies a compelling association between the two 

variables. Similarly, the trend was very similar with the remaining two states. The R-squared values in 

Pennsylvania and Texas were all 0.99, which again proves a high correlation between the occurrence of 

physical disabilities and the occurrence of intellectual disabilities.  

Furthermore, it was observed by fellow researchers that all three states will follow a similar pattern 

in the future. By using the time series regression analysis model, upon successful estimation of these 

coefficients, they can furnish invaluable insights into forecasting the trajectory of the time series beyond 

the bounds of historical data. The predictive process entails leveraging these estimated coefficients to 

extrapolate the future value of the time series at distinct temporal junctures. This predictive prowess 

renders time series regression analysis a potent instrument in examining time-evolving data patterns and 

making informed forecasts.  

It was apparent that the percentage of both the percentage of people having physical disabilities and 

the percentage of people having intellectual disabilities will decrease in the next few years. As mentioned 

previously, the time series regression analysis allows researchers to investigate future values using past 

datasets; thus, it is valid to conclude that this study supports our hypothesis that the association between 

intellectual disabilities and physical disabilities exists in the United States analyzing the values of 1980 

to 2018.   
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4.  Results 

While people with disabilities are generally considered a minority, there are about 44 million US citizens 

with disabilities, composing about 13% of the US population. Additionally, the population of people 

with disabilities is predicted to increase in the future as a study from MDPI anticipated [15,16]. 

Researchers have undertaken an analysis of R-squared values, an indicator measuring the robustness 

of the correlation between two variables, within time-series regression models on the population of 

individuals experiencing physical and intellectual challenges across California, Texas, and Pennsylvania 

from 1980 to 2018. Consistently, the R-squared values exhibited noteworthy strength in all three states, 

manifesting an average of 0.982. Every R-squared value surpassed the 0.7 threshold, underscoring a 

substantial linkage between physical and intellectual disabilities. 

Subsequent research on disabilities should channel its efforts toward the development of optimal 

therapeutic approaches and support systems, accounting for the pronounced interdependence observed 

between physical and intellectual disabilities. Furthermore, researchers should explore the particular 

biological and environmental factors contributing to the emergence of these disabilities, alongside 

investigating the potential associations between sex chromosomes and the occurrence of intellectual or 

physical impairments. Research findings have indicated an elevated prevalence of physical disabilities 

among females and a higher incidence of intellectual disabilities among males [17, 18]. 

5.  Further Discussions 

Exploring the relationship between intellectual impairments and physical limitations could be expanded 

and further advanced by incorporating aspects of economic stability and mortality rates. Economic 

stability can have diverse effects on the well-being of individuals with intellectual disabilities. For 

instance, those with intellectual disabilities residing in economically disadvantaged circumstances may 

encounter barriers to accessing healthcare, nutritious sustenance, and secure housing. Consequently, this 

may elevate the risk of developing physical disabilities. The consideration of mortality rates is also a 

pivotal aspect of forthcoming investigations. Individuals with intellectual disabilities facing higher 

mortality rates might exhibit an increased susceptibility to the onset of physical disabilities. 

To delve into the influence of economic stability and mortality rates in the nexus between intellectual 

disabilities and physical impairments, researchers can adopt a methodology akin to that undertaken by 

our team: executing a time-series regression analysis. Such an approach would involve longitudinally 

tracking participants and amassing economic conditions and physical well-being data. Over time, this 

would enable researchers to discern how fluctuations in economic stability and mortality rates relate to 

the emergence of physical and intellectual disabilities. 

The revelations from this research possess significant ramifications for the care provided to 

individuals grappling with intellectual and physical challenges. It becomes paramount to proactively 

screen individuals with intellectual disabilities for potential physical ailments and ensure the provision 

of pertinent medical attention. Furthermore, offering information and support for managing their 

physical health is of considerable significance. 

Prospective investigations should focus on identifying the precise mechanisms underpinning the 

connection between intellectual disabilities and physical impairments. This pursuit holds the potential 

to pave the way for innovative interventions that can elevate the overall quality of life for individuals 

contending with these conditions. 

6.  Conclusion 

In conclusion, this study has shown a clear association between intellectual disabilities and physical 

disabilities within the aforementioned three states in the U.S. As previously mentioned in the paper, 

additional research should concentrate on pinpointing these two disabilities and finding effective 

methods to improve the health conditions of individuals experiencing both intellectual and physical 

disabilities. 

The findings unearthed through this study hold substantial promise for improving the welfare of 

individuals grappling with both intellectual and physical disabilities. It is crucial to perform 
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comprehensive assessments on those with intellectual and physical disabilities, ensuring they can access 

the necessary medical care. Furthermore, this exploration has underscored the need for further inquiries 

into the link between intellectual and physical impairments. Continued research on this topic will uphold 

its importance by augmenting community awareness concerning the origins and consequences of these 

co-occurring conditions. Such insights can then be leveraged to formulate interventions to enhance the 

overall quality of life for individuals within our community who confront these health challenges. 
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