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Abstract 

Globally, diabetes mellitus (DM) is a prevalent chronic condition many people encounter. 

DM is one of the primary causes of mortality due to individuals struggling to manage or prevent 

the condition. The healthcare field is also failing to provide sufficient education on DM. 

Individuals with this condition may begin to experience co-morbidities and depressive 

symptoms, which make it difficult for them to engage in meaningful occupations, in addition to 

decreased quality of life (QOL). This project examines the effectiveness of a low-intensity 

aerobic exercise (LIAE) program to enhance occupational performance (OP) and QOL in those 

diagnosed with the condition or at-risk, which was guided by the occupational performance 

process model and the problem-based learning theory. The objectives were to enhance 

engagement in desired occupations, provide guidance and resources to better manage or prevent 

DM, and increase awareness in the occupational therapy program. This project utilized a quasi-

experimental, pretest-posttest design. Assessments utilized the Canadian Occupational 

Performance Measure (COPM) and the Perceived Quality of Life (PQOL) scale. These 

assessments incorporated a 10-point Likert scale to determine performance and satisfaction rates. 

Three participants from Encompass Health Rehabilitation Hospital in Henderson, Nevada took 

part in a one-week LIAE program lasting approximately 15-30 minutes per session. Each 

participant began their program during different weeks. The exercise program consisted of yoga, 

tai chi, boxing, and upper extremity strengthening. The results indicated a correlation between 

LIAE, OP, and QOL. It was concluded that LIAE can have beneficial impacts on OP and QOL in 

DM patients or those at-risk. However, the outcomes did not demonstrate statistical significance.  
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Introduction 

According to the World Health Organization (2022), DM is a chronic condition that 

develops when the pancreas fails to generate insulin, or the body refuses to utilize it effectively. 

Insulin is a hormone that converts glucose from food into energy. It also regulates blood glucose 

levels. There are many forms of DM-type I, II, and gestational diabetes. Type I is when the body 

is unable to generate enough insulin, and typically occurs during childhood years. Type II is 

when the body refuses to utilize insulin, which mainly occurs in adulthood due to lifestyle 

factors. Pregnant women commonly develop gestational diabetes, but the condition can be 

reversed. However, these women have a greater risk of developing type II diabetes in the future. 

If this condition is left untreated, there is a higher chance of developing comorbidities such as 

cardiovascular disease, nephropathy, retinopathy, peripheral neuropathy, diabetic foot wounds or 

amputations, diabetic ketoacidosis, and/or stroke (American Diabetes Association, n.d.). In 

addition to these comorbidities, some individuals can also develop depression. DM is relatively 

easy to develop, given that some individuals cannot regulate their lifestyle habits, and it 

generally occurs in many hereditary lines (Wu et al., 2014). The Centers for Disease Control and 

Prevention (2023) noted that in 2021, approximately 38.4 million young adolescents and older 

adults had DM, which is 11.6% of the nation’s population. The proposed solution was to develop 

an LIAE program that would help promote healthy, sustainable habits and routines.  

Significance to Occupational Therapy 

 The Occupational Therapy Research Agenda (2011) discusses goals and priorities for six 

categories: assessment/measurement, intervention/prevention, basic, translational, health 

services, and training. This program closely aligns with the goals and priorities of the 

intervention/prevention category. The goal of intervention/prevention is to provide the most 
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effective intervention that will target difficulties with performance. However, prior studies must 

be reviewed to determine what is effective. Furthermore, this category should broaden 

occupational therapy’s (OT) role and function by promoting interventions focused on improving 

occupational engagement and minimizing additional conditions or illnesses among those 

currently dealing with debilitating conditions. This program examined how LIAE can encourage 

positive change in those dealing with DM or at-risk, with the goal of enhancing engagement in 

meaningful occupations.  

According to the American Occupational Therapy Association (2020), physical activity is 

an occupation that falls under health management, which are activities or tasks that maintain 

health and wellness to support engagement in other occupations. Physical activity is one of the 

essential occupations for humans to participate in to increase their cardiovascular system for 

endurance/activity tolerance and skeletomuscular system for strength necessary to engage in 

other meaningful occupations. This program can demonstrate the importance of physical activity 

as a preventative measure by targeting those at risk.  
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The Statement of the Problem/Research Question 

 DM is a prevalent chronic illness in the United States, and each year the number 

increases. By 2060, the number of individuals diagnosed with DM is expected to triple (Lin et 

al., 2018). Thus, it emphasizes the urgency of improving the quality of care and health outcomes 

for those managing DM or at-risk. Chobot et al. (2018) noted that one of the primary causes of 

DM was due to being obese. According to the Pan American Health Organization (n.d.), DM is 

the primary cause of 1.5 million deaths worldwide. Okafor et al. (2023) note that DM individuals 

struggle to manage their condition due to a lack of knowledge and resources. Individuals may 

also have concerns regarding the difficulties performing their activities of daily living (ADLs), 

instrumental activities of daily living (IADLs), rest and sleep, and many more occupations 

(Bahadir Ağce & Ekici, 2020). Preechasuk et al. (2019) conducted a cross-sectional survey 

focusing on DM educators’ perspectives on treating patients with DM. They determined that 

most educators felt that there were unclear roles and responsibilities, in addition to a lack of 

structure.  

 The focus of this project was to utilize an LIAE program as a possible intervention to 

enhance OP and QOL in individuals with DM or at-risk. Occupational therapists (OTs) can assist 

with making individuals feel more comfortable when dealing with the condition by providing 

education, support, and utilizing interventions to tackle barriers and limitations affecting 

occupational engagement (Shen & Shen, 2019). OTs can also assist with providing guidance 

when developing an exercise regimen. The anticipated outcome was to develop a program that 

would assist individuals with becoming confident in managing or preventing this chronic 

condition, provide sufficient education along with resources, and increase awareness of DM 

management in the OT profession. This project aimed to emphasize the value of maintaining a 
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healthy lifestyle and increasing engagement and QOL in meaningful occupations. The target 

demographic of this project was patients admitted at Encompass Health Rehabilitation Hospital 

of Henderson at-risk or diagnosed with DM. 

Problem Intervention Outcome Question 

  The project’s problem intervention outcome question was: Will participating in an LIAE 

program enhance OP and QOL in individuals with DM or at-risk?  

Operational Definitions 

• Low-intensity Aerobic Exercise: Physical activity completed at a slow and comfortable 

pace. Measured by chair yoga, seated boxing, tai chi, and UE strengthening. 

• Occupational Performance: The ability to identify, remember, organize, and perform 

roles, routines, and responsibilities in response to internal and external stimuli in order to 

maintain oneself and be productive (Chapparo & Ranka, 1997). Individuals must score a 

ten on the COPM. 

• Quality of life: One’s standard for health, comfort, and happiness (Teoli & Bhardwaj, 

2023). Individuals must score a ten on the PQOL. 

• Individuals with DM: Patients or participants who have diabetes. Measured by their 

medical chart. 

• Individuals at-risk: Patients or participants who are considered prediabetic, live an 

unhealthy lifestyle, or have a family history of DM. Measured by their medical chart. 
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Literature Review 

 A literature review was completed to better understand the current needs and gaps in 

relation to DM care/management and prevention. It also offers current insights from studies that 

have already examined the effectiveness of aerobic exercise as a DM intervention. The 

occupational performance process model and the problem-based learning theory were considered 

upon exploring studies. This literature review encompassed DM health literacy, impacts from 

QOL and depression, a lack of physical activity, and aerobic exercise as an intervention. 

DM Health Literacy 

 DM health literacy is the rate at which diabetic individuals have the essential skills and 

capabilities to acquire, comprehend, evaluate, and communicate diabetes-related information 

within healthcare settings and in their daily lives in order to treat and manage their condition 

(Mogessie et al., 2022). If an individual has low DM health literacy, it was gleaned that they will 

have poor DM management. 

Gopalan et al. (2018) found that there are multiple misconceptions about how to manage 

DM. This qualitative study utilized a semi-structured interview to examine how individuals 

utilize information to judge their current degree of DM management. The entire interview was 

transcribed verbatim, along with field notes from 25 participants, who were mainly females. The 

common themes that arose were perceived self-efficacy/adherence to self-management, 

perceived medication adherence, presence of symptoms, and blood glucose levels. The results 

revealed that “self-management” implied confidence in their ability to perform self-care, 

prioritize their health, fulfill a healthy diet, exercise, or remain in contact with a provider. Ten 

participants noted that medication adherence was how they controlled their DM. Half of the 

participants thought that having residual DM symptoms demonstrated “bad” control. Sixteen 
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participants agreed that hemoglobin A1c levels were a significant indicator to assess DM 

management. According to the study’s conclusion, most participants correctly stressed the 

importance of medication adherence and a healthy lifestyle in controlling DM and properly 

associated lower HbA1c and blood glucose levels with successful DM management. However, 

some were misled by the idea that the absence of diabetes-related symptoms was another 

indicator of DM control. A weakness of the study was that it had a small sample size, which 

reduced the statistical power of the study. A strength of this study was that it identified current 

influences on patients’ perceptions of their DM management, which may enable providers and 

healthcare professionals to educate patients more efficiently about their DM management status 

and goals for improved outcomes.  

QOL and Depression with DM 

 DM has psychological and emotional connections with self-esteem, self-care, daily 

living, and overall QOL. Three studies found that individuals with DM are more likely to 

become depressive, deny treatment, develop obesity, and limit their engagement in ADLs 

(Ahmed et al., 2022; Lee et al., 2021; Mishra et al., 2015). 

 A variety of factors, including depressive symptoms, can hinder occupational 

engagement. Ahmed et al. (2022) explored potential factors that limit ADL engagement and 

QOL among DM type I and II individuals through a cross-sectional study. Four hundred and 

eighty participants were recruited from a hospital in Bangladesh. The researchers implemented 

the Katz Index of Independence in ADLs to assess the participants’ ability to carry out bathing, 

dressing, toileting, transferring, and feeding tasks. Additionally, the EQ-5D-5L score was 

utilized to measure QOL. Results illustrated that 430 participants scored 6 (full function) during 

ADL tasks, and 361 participants had anxiety/depression. The study concluded that the majority 
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of participants had a comorbidity that was a repercussion of the condition, however, they were 

able to complete ADL tasks independently but had anxiety and/or depression. Disadvantages of 

the study included limited generalizability, the correlation between ADL impairments and factors 

that may have been diluted, and data lacking variables such as physical activity. The strength of 

this study was that they were able to demonstrate how individuals with this condition can 

complete ADLs independently but still experience some emotional distress that impacts their 

QOL.  

 When looking at depression in terms of DM care, Lee et al. (2021) utilized a cross-

sectional study to determine the correlation between the severity of depressive symptoms and the 

prevalence, awareness, treatment, and control of DM. The study analyzed data from the National 

Health and Nutrition Examination Survey (NHANES) to determine specific populations that 

require greater focus in addition to standard care. Researchers were able to obtain data from 

14,328 participants who completed the NHANES. Based on the Patient Health Questionnaire-9 

(PHQ-9) in the NHANES, participants were categorized as none, mild, moderate, moderately 

severe, or severe. The results illustrated that 84 percent of moderately severe and 86 percent of 

severe participants acknowledged their DM condition, which increased their depressive 

symptoms even more. Participants in this group were also more likely to deny DM treatment, are 

more obese, and smoke often. The study concluded that more awareness among individuals with 

moderately severe to severe depressive symptoms did not result in better treatment or control, 

demonstrating an even lower percentage of DM treatment and control in addition to an increase 

in harmful behaviors. A drawback of the study is using a single measure to gauge the intensity of 

depression in NHANES. The study noted that the PHQ-9 exaggerates the severity of depression. 
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 Focusing on depression and QOL roles in desired occupations, Mishra et al. (2015) 

carried out a cross-sectional study on 157 participants from a diabetes clinic in a hospital in 

Nepal. The study utilized the World Health Organization Quality of Life-Brief (WHOQOL-

BREF) scale and the PHQ-9. The WHOQOL-BREF assesses physical health, psychological 

health, social relationships, and the environment. The PHQ-9 is a screening tool for depression 

severity. The WHOQOL-BREF was found to have good internal consistency. Results 

demonstrated that the highest mean for WHOQOL-BREF is social relationships (57.32) followed 

by the environment. Participants had the lowest scores in physical health. The mean score for the 

PHQ-9 was 6 on a 1 to 10 scale. According to the results, participants are confident in their 

ability to establish positive relationships but struggle with energy and work capacity for ADLs, 

in addition to relying more on medications and medical aids to manage their condition. 

Disadvantages include having one setting and high rates of individuals not complying, which 

leads to biases and decreased statistical significance. 

 Overall, individuals dealing with DM are noted to have increased depressive symptoms. 

Ahmed et al. (2022) noted that individuals had a diabetic-related comorbidity but were still able 

to engage in their ADLs. However, they were still depressed. Lee et al. (2021) implied that more 

emphasis should be focused on individuals who have moderately severe to severe depressive 

symptoms. Mishra et al. (2015) examined how depression and poor QOL can affect ADLs and 

social relationships. 

Physical Activity in Individuals with DM 

 Physical activity is known to be one of the most effective ways to manage one’s health. 

However, not many individuals engage in this activity. Two studies found that negative 



 9 

consequences were common in those who were physically inactive (Li et al., 2022; Silva et al., 

2019).  

 Practicing unhealthy sedentary lifestyles can negatively impact the body composition of 

type II DM participants. Li et al. (2022) conducted a cross-sectional study that involved 402 

participants from the Endocrinology Department of Nantong University’s Second Affiliated 

Hospital. Three groups were created based on their sedentary time: low (LST, less than 4 hours), 

middle (MST, 4-8 hours), and high (HST, more than 8 hours). Blood samples and dual-energy 

X-ray absorptiometry (DXA) were the tools utilized in the study. Biochemical indicators such as 

glucose, triglycerides, total cholesterol, and low- and high-density lipoproteins were assessed in 

the blood sample, in addition to body composition measured by DXA. Researchers were also 

able to obtain dietary habits and smoking and drinking history. The benefit of employing these 

instruments is that they require adequately trained individuals. The results indicate that 

participants with sedentary time for more than 4 hours had higher fat body composition and 

glucose levels than participants with less than 4 hours. Those with more sedentary time had 

increased their consumption of soft drinks, tea, and/or coffee. Total cholesterol, as well as low- 

and high-density lipoprotein, had no significance. Researchers concluded that individuals with 

type II DM who practice sedentary lifestyles are more likely to develop detrimental effects on 

their body composition. A disadvantage is that the researchers must rely on what each participant 

says about their medical and dietary history, not knowing if their words are reliable. The study 

did not perform a follow-up survey, thus making it difficult to compare results along with 

confirming the validity and reliability of the study. 

 Although physical inactivity can cause harm to body composition, Silva et al. (2019) 

conducted a retrospective chart analysis from 1990, 2006, and 2016 to explore the mortality rate 
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in response to physical inactivity in 222,988 DM cases. The measurements that were utilized 

included the Global Physical Activity Questionnaire, the International Physical Activity 

Questionnaire, population-attributed fraction, and the Healthcare Access and Quality Index. 

Results demonstrated that in 1990, there were around 736 deaths and 1,337 deaths in 2006. 

Lastly, in 2016, there were 1,897 deaths. Results from the PAF illustrated that 3% of deaths 

could have been prevented with exercise. The study concluded that being physically inactive 

provided a higher risk for mortality. A drawback is that the study included subjective measures 

from questionnaires to determine physical activity, should have taken into account the different 

types of DM, and utilized only three periods of time. However, demonstrated how being 

physically inactive can cause mortality and how the mortality rates increased throughout the 

years.  

 There is a current trend of individuals with DM that are lacking physical activity. Li et al. 

(2022) demonstrated that sedentary lifestyles lead to increased body composition, causing 

harmful repercussions. Silva et al. (2019) found that physical inactivity may cause an increase in 

risk for mortality. 

Aerobic Exercise as an Intervention 

 Aerobic exercise is a form of physical activity that depends on oxygen consumption to 

produce energy. This type of exercise is commonly used to enhance cardiorespiratory endurance. 

Two studies explored current aerobic exercise programs and found beneficial outcomes (Myers 

et al., 2013; Nojima et al., 2017).  

 An article by Myers et al. (2013) executed a randomized controlled trial aimed to 

determine if exercising enhanced QOL among individuals with DM. The assessment utilized to 

measure QOL was the 36-item Short Form Survey. This assessment focused on physical 



 11 

functioning, general health, role barriers, pain, social relationships, and mental/emotional health. 

One hundred and seventy-three participants were randomized into four different groups: aerobic 

training only (AT)(treadmill), resistance training only (RT)(bench press, seated row, shoulder 

press, lateral pull-down, and leg press), combination (C), and non-exercise control group 

(NEC)(stretching and relaxation conditioning). When reviewing the results, all three exercise 

training groups improved in the physical component and overall health. In terms of pain, the RT 

group had the most beneficial changes, but the AT and C groups had the most improved physical 

functioning. There was no difference in changes in the mental component score between the 

NEC and either of the exercise groups. However, when examining the exercise groups, the C 

group outperformed the AT group for mental health. The study concluded that aerobic exercise 

enhances physical health QOL regardless of the training method. Furthermore, while the positive 

effects of exercise training on mental health QOL were modest, changes in mental QOL tend to 

favor combined AT and RT. This study illustrates how exercising may potentially enhance the 

QOL. Nonetheless, researchers were only concerned with the QOL baseline of the participants as 

they were higher than the national average. Which leads to favorable outcomes as the result of 

the study. 

 When examining long-term aerobic exercise in correlation to glycemic management, 

Nojima et al. (2017) conducted a follow-up study from 2003 on 62 male participants from an 

outpatient clinic. Participants were separated into four groups: low-fitness/inactive, low-

fitness/active, high-fitness/inactive, and high-fitness/active. Vital signs, blood sampling, and 

cardiopulmonary exercise testing were conducted at baseline and after three, six, and 12 months 

of training. The study also measured serum GA to evaluate glucose levels. A spirometry 

instrument was utilized to calculate the forced expiratory volume and forced vital capacity at 
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baseline and after 12 months. When looking at aerobic exercise training (walking and jogging), 

participants were required to exercise for 30 minutes or more for three days or more. To assess 

the participant’s physical activity through steps, the researchers used pedometers that have 

multiple-memory uniaxial accelerometers. Results illustrated lower serum GA levels after three, 

six, and 12 months in the active group but no change for those in the inactive group. Systolic 

blood pressure in the low-fitness/active group increased, but the other groups remained the same. 

The study was able to conclude that glucose levels are significantly enhanced when individuals 

practice aerobic exercise training after 12 months. A strength of the study is the instrument’s 

reliability and validity. The disadvantages are poor supervision when performing exercises and 

not using a naturalistic environment. Participants with hemoglobin A1C >10%, diabetic micro- 

or macrovascular complications, insulin therapy, difficulty ambulating, and respiratory 

complications were excluded from the study, making it less generalizable. 

 Aerobic exercise has been noted to have positive effects on the human body. Myers et al. 

(2013) found that aerobic exercise improves QOL. Nojima et al. (2017) were able to conclude 

that aerobic exercise decreases and maintains blood glucose levels.  

Synthesis 

 In general, it is essential to fully understand the factors that render complications with 

managing or preventing DM and actively engage in meaningful occupations. By doing so, the 

development of interventions can be tailored to provide the best quality of care. Gopalan et al. 

(2018) highlighted that individuals may perceive adherence to medication in addition to no 

diabetic-related symptoms were considered managing DM. Individuals with DM are more likely 

to demonstrate increased depressive symptoms, deny/avoid treatment, develop obesity, and limit 

their engagement in meaningful occupations (Ahmed et al., 2022; Lee et al., 2021; Mishra et al., 
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2015). There is also a noticeable trend of lack of physical activity in DM patients causing other 

detrimental repercussions (Li et al., 2022; Silva et al., 2019). Myers et al. (2013) and Nojima et 

al. (2017) noted positive outcomes on QOL and glycemic levels. However, there is insufficient 

evidence that supports the idea that aerobic exercise may potentially enhance QOL and 

engagement in meaningful occupations. Additionally, there is a lack of evidence for OTs’ roles 

and responsibilities in DM treatment and prevention.  
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Statement of Purpose and Hypothesis 

 This project aimed to determine the effectiveness of an LIAE program in enhancing OP 

and QOL of individuals with DM or at-risk, in addition to improving physical health outcomes 

that include sustainable blood glucose levels. This project hypothesized that participating in an 

LIAE would enhance OP and QOL in patients who are diagnosed with DM or at-risk. The 

objectives were to utilize evidence-based articles to generate an exercise program and 

educational brochure and provide additional resources. Individuals can now manage this chronic 

condition with a sense of self-efficacy and assistance from proficient OT practitioners through 

education and guidance for developing healthy habits and routines.  
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Theoretical Framework 

 The theory utilized in OT and mends well with the concept of this project would be the 

Occupational Performance Process Model (OPP). Through collaboration and a client-centered 

approach, this model is used to identify OP barriers and limitations that an individual may not be 

satisfied with and then determine appropriate solutions or interventions to enhance it (Fearing et 

al., 1997). The OPP model mends with this project by discerning what aspects of the 

participants’ daily occupations they are dissatisfied with and then applying their interest in 

physical activity as a solution or intervention to evaluate any improvement or changes that may 

occur. Given the literature examined, most DM patients experience a decline in OP due to the 

condition’s effects. This model facilitates a better understanding of what demands or necessities 

are not being fulfilled, in addition to facilitating positive lifestyle modifications to manage the 

condition. 

 The learning theory that best fits this project is the problem-based learning theory. 

According to Zakaria et al. (2019), learning takes place when an individual engages in activities 

or tasks that actively strive to solve a real-world challenge. DM is one of the prevalent 

challenges that the world struggles with. Individuals find it difficult to manage due to financial or 

accessibility issues and lack of education about the condition. It often necessitates lifestyle 

modifications, which might be challenging for some individuals. The problem-based learning 

theory demonstrated that those who participated in this project learned about an exercise 

program that can assist with managing a prevalent chronic condition of DM. This provides 

individuals guidance or a solution for implementing healthy routines and habits into their daily 

lives. 
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Methodology 

Agency Description 

 This capstone project was completed at Encompass Health Rehabilitation Hospital of 

Henderson, located in Henderson, Nevada. Communications were completed through email and 

Google Meets between the site coordinator for clinical education, the site mentor, the student, 

and the University of Nevada, Las Vegas (UNLV) Occupational Therapy Doctorate (OTD) 

capstone coordinator. Visits to the facility were also made to become familiarized with the 

environment before implementing the program. This site was preferred due to hearing fieldwork 

experiences from other students in the UNLV OTD program. Additionally, Encompass offered a 

diabetic education group where patients can learn new abilities while socializing with others in 

similar situations.  

Target Population/Sampling Method 

 The target population for this capstone project consists of young/old adolescents who 

were admitted to Encompass Health in Henderson. Participants were gathered through a 

purposive sampling by receiving approval to review patient medical charts. This method ensured 

that the participants exhibited the traits, backgrounds, or knowledge essential to fulfill the 

objectives of the program. The disadvantage of using purposive sampling is the need for more 

randomization, making it difficult to determine whether the results are generalizable. 

 The inclusion criteria for this project consisted of having a medical history of DM or 

being at-risk for the condition and must be at least 12 years of age or older. There is no specific 

gender, race/ethnicity, or socioeconomic status. They must deem physical activity as a 

meaningful occupation or of interest, be able to tolerate at least 15-30 minutes of exercise, and be 

able to comprehend/speak some English. Exclusion criteria included full/complete loss of gross 
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or fine motor skills of bilateral upper extremities, lack of interest in physical activity, inability to 

comprehend English, and inability to understand or follow commands. However, some 

accommodations include using a wheelchair, having other conditions and/or comorbidities that 

do not severely hinder them from exercising, and having a slight hearing or vision deficit.  

Methods and Procedures 

 The design for this project was a quasi-experimental design using pre- and post-

assessments as a form of evaluation. The project was reviewed by UNLV’s Institutional Review 

Board (IRB) and was approved. Consent or approval from the site mentor and therapy director 

was obtained to access patient records. The assessments utilized include the COPM (Appendix 

A) and the PQOL (Appendix B), which have both been shown to have good reliability and 

validity (Berardi et al., 2019; Patrick et al., 1988).  

Developmental Phase 

 The initial process of the program was the developmental phase. At this phase, the DM 

educational brochure (Appendix C) and exercise programs (Appendix D) were assembled while 

considering evidence-based articles to gather content. The advantage of evidence-based articles 

is that they ensure the reliability of the content that was provided. Databases like PubMed, 

JSTOR, and ScienceDirect were used. The articles that were selected demonstrated high 

statistical significance in their results. By doing so, this made sure that the content obtained was 

credible. Articles translated from another language were excluded, considering discrepancies and 

inconsistencies that may have occurred during the translation process. The content in the DM 

brochure covered the description of the condition, signs and symptoms, diabetes-related 

comorbidities, preventative/management methods, and additional resources through QR codes 
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and websites. The exercise program consisted of four different LIAEs, including chair yoga, 

seated boxing, tai chi, and UE strengthening.  

Implementation Phase 

 The second phase was the implementation phase, consisting of the pilot study, the 

process of gathering participants, and the actual implementation of the exercise program. The 

pilot study was conducted to determine any necessary modifications, focused on the study 

design, how the participants were obtained, the type of exercises, and the assessments utilized. 

After participants were identified and obtained, a consent form (Appendix E) was provided. The 

exercise program lasted for approximately four weeks. Each participant completed their program 

during separate weeks; this made certain that the program was client-centered and concentrated 

on one individual at a time. The first session involved administering pre-assessments of the 

COPM and PQOL, along with providing DM brochures. Participants then underwent a 15-30 

minute exercise program that lasted for four days. Depending on the participant’s preference, 

sessions were conducted in their room, the facility’s therapy gym, or the courtyard. The exercise 

schedule started with chair yoga and proceeded to tai chi, boxing, and UE strengthening. One 

exercise was completed per session, and each day consisted of only one session. During the last 

session, post-assessments were administered. The data collection was accomplished through 

assessments and observations during exercises, written down on physical assessment forms and 

electronic spreadsheets.  

Outcome Phase 

 The final step was the outcome phase. All data was analyzed, stored, and organized in 

Statistical Package for the Social Science (SPSS) and Microsoft Excel. A password was 

established on Microsoft Excel to limit access by individuals who were not involved in the 
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capstone project. Moreover, extra copies were kept on Google Sheets as a safeguard against data 

loss from technical malfunctions and issues. Site and faculty mentors collaborated with the 

student to cross-check if data in SPSS, Microsoft Excel, and Google Sheets matched the physical 

copies. To protect the participants’ confidentiality and adhere to IRB regulations, pseudonyms 

were incorporated.  

 A consensus was reached to determine the pre- and post-program changes, the impact, 

and any unintentional errors. This project carried out an investigator triangulation method 

between the student, site mentor, and faculty mentor to enhance the credibility and validity of the 

results. The project’s findings were disseminated after the results were finalized and reviewed 

thoroughly. Upon project completion, all records and data were stored in a locked facility at 

UNLV for approximately one year. After the storage time expires, the information gathered will 

be discarded via shredding. 

Assessments/Instruments, Materials, and Equipment 

 As mentioned previously, the COPM and PQOL are the assessments utilized in the 

evaluation plan. The COPM assessment was designed to measure the participant’s satisfaction 

with their performance in meaningful occupations over an extended period of time (Law et al., 

2023). To utilize the COPM assessment, training was an option available through their website. 

Upon completion of the training, access to the COPM materials was granted. Regarding the 

PQOL, this assessment measured the participants’ quality of life and functional status (Patrick et 

al., 2000). The PQOL materials were provided through the University of Washington website 

and did not require any training. 

 In order to educate the participants on their condition, a DM brochure was provided 

utilizing content gathered from the American Diabetes Association, Centers for Disease Control 
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and Prevention, American Heart Association, scholarly articles, and peer-reviewed articles. The 

facility provided any other necessary exercise equipment.  
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Ethical & Legal Considerations 

 Participants were provided with informed consent to address unethical issues involving 

anonymity and safety. Additionally, this project was reviewed and revised by the site mentor, 

faculty mentor, and UNLV’s IRB (IRB# UNLV-2023-573) prior to the development of the 

program. The form outlines the purpose of the program and emphasizes confidentiality. The 

project will also adhere to OT’s Code of Ethics and Encompass’s rules and regulations. All 

participants involved in the project were advised of the minimal risks of exercising. Risks 

included slight soreness, fatigue, SOB, and increased blood pressure.  

 As aforementioned, the data management plan was to store data in multiple sources, such 

as SPSS, Microsoft Excel, and Google Sheets. Pseudonyms were utilized to protect the 

participants’ true identities. In cases like technical difficulties, data was also obtained through 

physical copies and were kept in a storage file.  
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Results 

Characteristics of the Participants 

 Five participants who were admitted to Encompass Health Rehabilitation Hospital met all 

the inclusion criteria and voluntarily accepted to participate in this capstone project. Two 

participants withdrew before the program began, leaving this project with three participants who 

fully completed the program. All consent forms were signed and returned. Reasons for attrition 

were due to leaving against medical advice and other comorbidities that developed, resulting in 

the participants being excluded from the program.  

 The demographic details of each participant are shown in Table 1. The majority of 

participants were females (67%). The ages of each individual ranged from 63 to 75 years old. 

Ethnicity was divided between Asians (33%) and Caucasians (67%). Of the participants, 33% 

were widowed and 67% were married. They had either a bachelor’s degree, associate’s, degree, 

or a high school diploma. Finally, 67% of these individuals were retired and 33% were disabled.   

 

Table 1: Demographic Characteristics of the Participants. 

Participants Age Gender Ethnicity Marital Status Education Employment 

R2 

C1 

63 

71 

F 

F 

Caucasian 

Caucasian 

Widowed 

Married 

Associates 

HS diploma 

Disabled 

Retired 

T1 75 M Asian Married Bachelor’s Retired 

Note. This table displays the demographics of each participant. F=Female, M=Male, and HS = high 

school. 
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Occupational Performance 

COPM assessments were conducted before and after the exercise program. Table 2 

displays the top three important occupations that the participants identified through the COPM 

assessment. The common occupations include instrumental activities of daily living (IADLs), 

functional mobility, and active recreation. IADLs included cooking and caring for a pet dog. 

Functional mobility included being able to walk/ambulate and also carry out transfers. Active 

recreation consisted of using the treadmill or elliptical, taking dance classes at the gym, jogging 

with friends, and bike riding. 

 

Table 2: Important Occupations  

Participants #1 #2 #3 

R2 Active Recreation IADLs Functional Mobility  

C1 IADLs Functional Mobility Active Recreation 

T1 Functional Mobility Active Recreation IADLs 

Note. This table displays the top three important occupations identified through the COPM 

assessment. Occupations are ranked (#1=most important, #3=least important). IADLs = 

Instrumental activities of daily living. 

 

Participants were asked to rate how effectively they performed those occupations and 

how satisfied they were on a scale of 1 to 10. Figure 1 illustrates the ratings from the participants 

before and after the program. Each participant either remained the same or increased in their 
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performance ratings after the program. Most scores increased by approximately four to six 

points.  

 

Figure 1: Bar Graph of Pre-/Post-Ratings on Performance in Each Occupation. 

     

 

Note. Scores are based on a 10-point Likert scale (1=extremely dissatisfied to 10=extremely 

satisfied). Categories are based on the occupations identified. 
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Figure 2 displays a bar graph of each individual’s pre- and post-satisfaction rating on how 

well they perform the occupations. All participants’ initial satisfaction score was at one. 

However, after the program, their scores increased by one to seven.  

 

Figure 2: Bar Graph Pre-/Post-Ratings on Satisfaction with Performance. 

 

 

Note. Scores are based on a 10-point Likert scale (1=extremely dissatisfied to 10=extremely 

satisfied). Categories are based on the occupations identified. 
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A Wilcoxon Signed Rank Test was utilized to determine if there was a significant change 

between pre- and post-assessment scores regarding their performance and satisfaction. Results 

demonstrated a P-value of 0.18 between pre- and post-scores for performance in functional 

mobility. The P-value for satisfaction on how well the participants felt they performed for 

functional mobility was 0.10. In terms of IADLs, the P-value for performance was 0.10 and 0.08 

for satisfaction. Lastly, for active recreation, the P-value in performance was 0.10 and 0.11 for 

satisfaction. Table 3-5 summarizes the statistics for the performance and satisfaction scores of all 

three participants.  

 

Table 3: Descriptive Statistics and Wilcoxon Signed Rank Test for Functional Mobility. 

  Pretest Posttest  

 N Mean (SD) 25th/75th Mean (SD) 25th/75th T-score P-value 

Performance 3 1.33 (.58) 1.00/2.00 3.33 (1.53) 2.00/5.00 1.34 .18 

Satisfaction 3 1.00 (.00) 1.00/1.00 2.67 (.58) 2.00/2.00 1.63 .10 

Note. Scores are based on a 10-point Likert scale (1=extremely dissatisfied to 10=extremely satisfied). 

 

Table 4: Descriptive Statistics and Wilcoxon Signed Rank Test for IADLs. 

  Pretest Posttest  

 N Mean (SD) 25th/75th Mean (SD) 25th/75th T-score P-value 

Performance 3 1.67 (.58) 1.00/2.00 5.33 (.58) 5.00/6.00 1.84 .10 

Satisfaction 3 1.00 (.00) 1.00/1.00 5.67 (.00) 5.00/5.00 1.73 .08 

Note. Scores are based on a 10-point Likert scale (1=extremely dissatisfied to 10=extremely satisfied). 
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Table 5: Descriptive Statistics and Wilcoxon Signed Rank Test for Active Recreation. 

  Pretest Posttest  

 N Mean (SD) 25th/75th Mean (SD) 25th/75th T-score P-value 

Performance 3 1.00 (.00) 1.00/1.00 6.33 (1.16) 5.00/7.00 1.63 .10 

Satisfaction 3 1.00 (.00) 1.00/1.00 6.00 (2.65) 3.00/8.00 1.60 .11 

Note. Scores are based on a 10-point Likert scale (1=extremely dissatisfied to 10=extremely satisfied). 

 

Quality of Life 

 The PQOL assessment was also conducted before and after the exercise program. The 

questions in the assessment were categorized into four domains: physical, cognitive, social, and 

diet. The Wilcoxon Signed Rank Test was utilized to determine if there was a significant change 

between pre- and post-assessment scores regarding their perceived QOL. Table 6 provides the 

average rating score for each domain from each participant. 
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Table 6: Average Pre- and Post-Rating Scores from Each Participant 

Domain R2 C1 T1 

 Pre Post Pre Post Pre Post 

Physical 2.6 5.4 3.6 5.4 2.8 5.6 

Cognitive 8 8 5 6.5 4 7.5 

Social 5.2 7.3 5.9 7.9 6.7 9.5 

Diet 10 10 9 10 4 9 

Note. Scores are based on a 10-point Likert scale (1=extremely dissatisfied to 10=extremely satisfied). 

 

Physical Domain 

 The questions in this domain focused on the participants’ satisfaction with their health, 

their ability to care for themselves, the amount of walking they do, how frequently they go 

outside, and the type/amount of sleep they obtain. The lowest score before the program was 2.6, 

and the highest score after the program concluded was 5.6. Overall, the P-value for this domain 

was 0.10. Table 7 displays the descriptive statistics and Wilcoxon Signed-Rank Test of scores for 

this domain. 

  



 29 

Table 7: Descriptive Statistics and Wilcoxon Sign for PQOL Physical Domain.  

  Pretest Posttest  

 N Mean (SD) 25th/75th Mean (SD) 25th/75th T-score P-value 

Physical  3 3.00 (.53) 2.60/3.60 5.47 (.12) 5.40/5.60 1.63 .10 

Note. Scores are based on a 10-point Likert scale (1=extremely dissatisfied to 10=extremely satisfied). 

 

Cognitive Domain 

 This domain assessed their ability to think/remember and hold conversations, such as 

speaking effectively, hearing others, and being understood. The lowest pre-score was 4 followed 

by a high of 8. The lowest post-score was 6.5, with the highest score of 8. The P-value for this 

domain was 0.18. Table 8 displays the descriptive statistics and the Wilcoxon Signed-Rank Test 

of scores for the cognitive domain.  

 

Table 8: Descriptive Statistics and Wilcoxon Signed-Rank Test for PQOL Cognitive Domain. 

  Pretest Posttest  

 N Mean (SD) 25th/75th Mean (SD) 25th/75th T-score P-value 

Cognitive  3 5.67 (2.08) 4.00/8.00 7.33 (.76) 6.50/8.00 1.34 .18 

Note. Scores are based on a 10-point Likert scale (1=extremely dissatisfied to 10=extremely satisfied). 

 

Social Domain 

 The social domain involves the support and respect given to and from friends and family, 

as well as their contributions to the community. The lowest pre-score for this domain was 5.2, 
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with the highest score of 6.7. The lowest post-score was 7.3, with the highest score being 9.5. 

The p-value for the social domain was 0.11. Table 9 provides descriptive statistics and the 

Wilcoxon Signed-Rank Test of scores for this domain.  

 

Table 9: Descriptive Statistics and Wilcoxon Signed-Rank Test for PQOL Social Domain. 

  Pretest Posttest  

 N Mean (SD) 25th/75th Mean (SD) 25th/75th T-score P-value 

Social 3 5.93 (.75) 5.20/6.70 8.23 (1.13) 7.30/9.50 1.60 .11 

Note. Scores are based on a 10-point Likert scale (1=extremely dissatisfied to 10=extremely satisfied). 

 

Diet Domain 

 The last domain is diet. This section contained only one question that focused on the kind 

and amount of food each participant eats. The lowest pre-score was 4, with the highest score of 

10. For post-scores, the lowest was a 9, and the highest was 10. The p-value score for this 

domain was 0.18. Table 10 displays the descriptive statistics and the Wilcoxon Signed-Rank Test 

of pre- and post-scores of this domain.  

 

Table 10: Descriptive Statistics and Wilcoxon Signed-Rank Test for PQOL Diet Domain. 

  Pretest Posttest  

 N Mean (SD) 25th/75th Mean (SD) 25th/75th T-score P-value 

Diet  3 7.67 (3.21) 4.00/10.00 9.67 (.58) 9.00/10.00 1.34 .18 

Note. Scores are based on a 10-point Likert scale (1=extremely dissatisfied to 10=extremely satisfied). 
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Discussion 

LIAE has been known to be beneficial for the human body (Myers et al., 2013; Nojima et 

al., 2017). However, limited studies explore the effects of LIAE on enhancing the ability to 

complete meaningful occupations. The objective of this capstone project was to determine if 

individuals who are diabetic or at-risk would benefit from engaging in an LIAE program to 

enhance their OP and QOL, in addition to improving glucose blood levels and sustaining healthy 

habits and routines. 

Application to OT 

 After comparing the program’s results to the objectives and goals of the Occupational 

Therapy Research Agenda, LIAE has the potential to be implemented as both an intervention 

and/or a preventative measure. Even though the post-test scores were not significantly different 

from the pre-test scores, the results still demonstrated an improvement in scores. The scores may 

have been more significant if the program had been administered over an extended duration and 

bigger sample size. This would have made it effortless to declare that the program attained the 

Occupational Therapy Research Agenda’s objectives and goals.  

Occupational Performance and COPM 

 When comparing the COPM pre- and post-scores for perceived occupational performance 

and satisfaction in functional mobility, IADLs, and active recreation, all three individuals had an 

increase in their perceived performance scores after completing the program. However, the 

increased scores needed to be more sufficient to make a substantial difference between scores. 

Like performance scores, the satisfaction scores increased after each participant completed the 

program. However, these increases in scores were inadequate to propose a significant difference. 
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Upon comparing before and after scores with each participant, most stated that they felt a 

difference in their performance as a result of this training.  

Functional Mobility 

 The majority of participants defined functional mobility as the ability to ambulate in 

addition to being able to complete proper and safe transfers. Initial ratings on performance varied 

from a score of one or two, indicating that they perceived themselves as being unable to perform 

this occupation proficiently. After completing the program, some post-ratings increased by 

scores of three and five. This suggests that these individuals felt that there was a change in their 

ability to complete functional mobility. One participant retained the same score, signifying that 

they believed their performance had not changed. All pre-ratings for satisfaction in their 

performance were at a score of one. This implies that all participants were not pleased with how 

well they believed they performed. Post-ratings increased to only a score of two or three, 

suggesting that all participants were minimally pleased with how well they felt they could 

perform. Therefore, the null hypothesis was retained.   

IADLs 

 Throughout the assessment, participants identified IADLs as their capability to prepare 

meals, cook, and care for their pets at home. Pre-scores rated by participants varied from a score 

of one to two, which implies that they believe they do not perform well with these tasks. Pretest 

ratings for satisfaction with performance were all a score of one, meaning each participant was 

unhappy with their performance. Posttest ratings for performance increased to a score of five or 

six, with satisfaction post-ratings ranging from a score of five to six. This demonstrates how 

participants felt improvement in their performance with being able to cook and care for pets and 
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were more satisfied than before the program. Despite the results, the null hypothesis was still 

retained due to scores being minimally increased.  

Active Recreation 

 One participant referred to active recreation as the idea of utilizing a treadmill or 

elliptical. Another participant stated that taking dance classes at the gym is their form of active 

recreation. The last participant identified active recreation as jogging with friends or riding bikes. 

The initial performance scores were all one, in addition to the satisfaction scores being one. This 

illustrates how all three participants were highly dissatisfied with how they performed in this 

occupation. Post-scores for performance increased to a score of five or seven, with satisfaction 

also increasing between a score of five and eight. This area of occupation demonstrated the most 

improvement; however, it was not significant enough. This resulted in the null hypothesis being 

retained.  

Quality of Life and PQOL 

 While exploring the literature, Lee et al. (2021) found that diabetic individuals were more 

likely to experience depressive symptoms. The PQOL assessment utilized rating scales to 

determine each participant’s satisfaction with their QOL in four domains: physical, cognitive, 

social, and diet. When examining scores, each participant’s score increased after the program. 

Similar to the COPM scores, there was an insufficient increase to make a significant change in 

PQOL.  

Physical Domain 

 In the physical domain, initial scores prior to the program had an average score of 

approximately three. This meant that most individuals felt dissatisfied with their physical 

abilities. After the program, scores increased to an average of 5.47. Even though there was an 
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increase, a five on the Likert scale still implied that participants felt neutral in this domain. 

Therefore, the null hypothesis was retained.  

Cognitive Domain 

 The cognitive domain had an average pre-score of 5.67, which suggests that the majority 

of participants felt neutral with this domain. Post-score averaged around 7.33 implying that 

individuals felt slightly more satisfied upon finishing the program. Since the score only increased 

by two, it was not enough to justify a significant difference that the change was due to the 

program. This resulted in the null hypothesis for this domain to also be retained.  

Social Domain 

Recent studies have noted that an individual’s QOL can be greatly affected if their social 

relationships and support are limited (Mishra et al., 2015). In this assessment, the social domain 

had the most questions. The average pre-score was 5.93, which suggests that participants felt 

neutral with the support or respect they received from friends or family. The average for post-

scores was 8.23, implying that they were highly satisfied with this area. 

Diet Domain 

 The last domain was diet, which focused on the quality and quantity of food. The average 

for pre-scores in this area was 7.67, with a pre-score of 9.67. This implies that participants were 

already satisfied with their diet. The results were able to demonstrate an increase in post-scores, 

which led to the program having some effect on the scores. Regardless of the scores that slightly 

increased from the initial one, it was not sufficient to say there was a significant impact.  
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Limitations 

 The project had some limitations. The absence of a control group was the initial 

drawback. A control group would have provided a benchmark to compare the results of the 

program. Without it, it was difficult to identify with confidence the changes and outcomes that 

the program was truly responsible for. The second limitation is response bias. Since the student 

who developed the program was present, participants may have responded or provided false 

information during the assessments. In future implementations, assessments like the PQOL 

should be given to the participants to complete alone. The last limitation is time constraints. 

Most participants only received one to one and a half weeks of the exercise program due to the 

length of stay at the hospital or other therapy sessions they were required to attend. This made it 

challenging to determine if the program made an impact in a short amount of time.  
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Conclusion 

 Given the findings, LIAE has been shown to benefit an individual’s life. In this case, 

individuals who deal with diabetes or are at-risk for the condition demonstrated increases in OP 

and PQOL rating scores. Participants in this program identified their meaningful occupations 

through the COPM as functional mobility, IADLs, and active recreation. Participants believed 

that there were noticeable changes in the way they performed functional mobility and active 

recreation as a result of the program, although they were minor. All domains in the PQOL 

displayed a slight increase in scores, suggesting that participants had a slightly higher satisfaction 

rating in their physical, cognitive, social, and diet areas in life.  

Recommendations 

When treating individuals with DM, therapists should provide an exercise regimen. These 

exercise regimens can be used to refer back to once they are discharged home. Once comfortable 

and plateaued, exercise regimens can be modified and graded to a higher level. It is also 

recommended that individuals remain consistent with their exercise regimen to experience 

positive changes.  

Implications for Research 

Exercise, a form of physical activity, seems to be a beneficial occupation that anyone can 

practice. Since research is limited, additional research is essential to gain a deeper understanding 

and awareness of the impact of LIAE on OP and QOL in individuals with diabetes or at-risk. 

Future studies should expand this program to younger populations who deal with this condition, 

in addition to exploring other similar conditions. Some similar conditions include thyroid 

disease, polycystic ovary syndrome, carpal tunnel syndrome, cardiac conditions, and many more. 
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The focus of future studies should also take the duration into account to see the prolonged effects 

of LIAE.  

Implications for Practice 

There are a range of LIAE programs. When developing a program, it should be client-

centered and creative in order to benefit the patient. This ensures that the program intrigues the 

patient enough to follow through. Other occupations such as cooking, cleaning, and gardening 

can also be a form of exercise. Virtual reality is another way LIAE can be practiced. Individuals 

may exercise in realistic simulation and the setting can be adjusted to their preference, which can 

make it more exciting and entertaining. 

Future Implications for OT 

LIAE programs can be an option for OTs to complete their continuing education units. 

In-services may also be provided to work facilities to increase awareness. OTs can now able to 

support their patients in managing DM with a different approach. It is an opportunity for OTs to 

feel more confident when utilizing exercise as part of an intervention plan. Therapists can 

provide a home exercise plan that is specific to the patient’s requirements and interests, allowing 

them to maintain consistency at home. Furthermore, OT students can be more acquainted with 

the notion that physical activity is also considered a type of occupation (American Occupational 

Therapy Association, 2020). 
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Appendices 

Appendix A 

The Canadian Occupational Performance Measure 
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Appendix B 

Perceived Quality of Life  
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Appendix C 

DM Brochure 
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Appendix D 

Exercise Program
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Appendix E 

Informed Consent 
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