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Abstract 

 

The prevalence of diabetes mellitus as one of metabolic diseases increased globally. 

Treatment for this disease requires continuing medical care and ongoing patient self-

management education and support to prevent acute complications and to reduce the risk of 

long-term complications (ADA, 2013). Exercise has been known to benefit patients with type 

2 diabetes mellitus (Shen, et all., 2007). The purpose of this study was to figure out the effect 

of exercise on a patient with diabetes. Subject was a female, 58 years old, and has been 

diagnosed type 2 diabetes since 2002. Treatment was a serial exercise program which covers 

aerobic, strength, flexibility, and functional exercises. Pre-post program assessment was 

designed to cover all aspects of fitness measurement and address the exercise program goals. 

Based on comparison between pre and post program assessment results, subject showed 

improvement in her fitness level after 6 week exercise program. Her blood pressure and heart 

rate was lower in the post assessment; she had 3 kg reduction of her body weight which 

improved her BMI reading. Blood glucose level was also decrease from 14 mmol/L to 7 

mmol/L. A short assessment before doing the program in each session should be taken into 

account so the exercise program can be modified according to subject’s recent condition. 
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Introduction 

The prevalence of diabetes mellitus as one of metabolic diseases increased globally. 

Based on the International Diabetes Federation, the number of people with diabetes in 2010 

has reached 285 million people or 6.4 percent of the adult population worldwide, and is 

expected to increase up to 438 million people by 2030 or about 7.8 percent of the total 

population (National Geographic Indonesia, 2013). 

The classification of diabetes according to ADA (2013) includes four clinical classes: 

1. Type 1 diabetes (results from β-cell destruction, usually leading to absolute insulin 

deficiency) 

2. Type 2 diabetes (results from a progressive insulin secretory defect on the background 

of insulin resistance) 

3. Other specific types of diabetes due to other causes, e.g., genetic defects in β-cell 

function, genetic defects in insulin action, diseases of the exocrine pancreas (such as 

cystic fibrosis), and drug- or chemical-induced (such as in the treatment of HIV/AIDS 

or after organ transplantation)  

4. Gestational diabetes mellitus (GDM) (diabetes diagnosed during pregnancy that is not 

clearly overt diabetes) 
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 According to the Director of Communicable Diseases Directorate General of Disease 

Control and Environmental Health Ministry of Health, Ekowati Rahajeng, the most important 

factor that lead to the progressive number of this disease is unhealthy lifestyle (National 

Geographic Indonesia, 2013). She also said that diabetes mellitus can become chronic and 

lead to neurological disorders, cardiovascular disorders, and vision problems (such as damage 

of the retina of the eye). However, Ekowati added that diabetes can be prevented by 

developing and maintaining good habits in terms of diet and physical activity. 

Treatment for diabetes mellitus requires continuing medical care and ongoing patient 

self-management education and support to prevent acute complications and to reduce the risk 

of long-term complications (ADA, 2013). Exercise has been known to benefit patients with 

type 2 diabetes mellitus (Shen, et all., 2007). For individuals with diabetes, aerobic physical 

activity of moderate intensity has been recommended by American Diabetes Association. 

Thus, the purpose of this study was to figure out the effect of exercise on a patient with 

diabetes.  

 

 Method 

Subject 

Subject in this study is a female, 58 years old. She has no regular exercise before. She 

has been diagnosed type 2 diabetes since 2002. She had multiple conditions; such as stroke 

(in 2008) sight/hearing impairment, arthritis, Morton’s neuroma, hypertensive, 

hypercholesterolemia, bronchitis, back pain. However she could do her activity of daily living 

independently. She reported that sometimes she still got cramps in her legs and experienced 

numbness and tingling in her hands, particularly in right hand, as the effect of stroke, also 

stiffness in finger joints due to arthritis. The wound from Morton’s neuroma surgery was still 

healing but she could put her body weight on foot with minimal pain.  

 

Goals 

Based on client’s medical record and the assessment results, the goals of exercise 

program were improving glycaemic control, increasing muscular strength and endurance, 

maintaining balance and flexibility, improving aerobic endurance and fatigue resistant, 

controlling blood pressure, and increasing calorie expenditure and assisting weight loss 

To achieve those goals, the exercise programs will cover aerobic, strength, flexibility, 

and functional exercises while considering her age, abilities, and medical conditions. 

 

Training program 

According to ACSM’s guidelines (2010), the primary purposes of exercise program 

for person with type 2 diabetes mellitus are improved glucose disposal and healthy weight 

loss maintenance. It could be achieved mainly through aerobic exercise. The exercise should 

emphasize activities that use large muscle groups in rhythmic and continuous fashion at 

moderate intensity (50%-80% of heart rate maximum corresponding to RPE of 12-16 on a 6-

20 scale) (ACSM, 2010). In the program, the researcher included walking treadmill, step up 

& down, walking on the ground, and cycling as aerobic exercises for client. These aerobic 

exercises also could help subject to improve blood lipid profiles, blood pressure and resting 

heart rate, body composition and glycaemic control (Penny, 2007).    

Resistance exercise improves insulin sensitivity to about the same extent as aerobic 

exercise (Sigal et al, 2006). In this program, resistance exercise also would assist client to 

increase her muscle strength and endurance and maintain her lean muscle mass. It consisted 

of 4-6 multijoint exercise of all major muscle groups in 2-3 sets of 8-12 repetitions, 60%-80% 

1 RM (for muscle strength) or 15-20 repetitions, 40%-50% 1 RM (for muscle endurance) 

followed ACSM’s guideline (2010) for resistance training.  
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Balance and flexibility exercises were designed as subject had several medical 

histories related with her lower body (i.e. stroke, dislocation knee, Morton’s neuroma) and 

back pain. The exercises aimed to improve her balance and flexibility to undertake her 

functional activities.  

With subject’s complex condition, the exercise program initially began at a level she 

could manage then increased gradually in duration and intensity as she progresses. It was 

determined that during exercising subject’s blood pressure elevated to contraindicated levels. 

In this case, the researcher stopped the exercise, waited until the blood pressure within normal 

range and continued the exercise with low intensity.  

 

Measures to monitor goals 

The goals were assessed by comparing the results of post program assessment and the 

pre program: 

 Improving glycaemic control  

It was checked by monitoring blood glucose level every day (self monitoring) and 

before/after session. Aerobic exercise was given to client in each session as it helped 

to facilitate glucose transport to the muscle. 

 Increasing muscular strength and endurance 

There was a muscular strength measurement at the pre and post program assessment. 

The assessment involved upper body strength only as she still felt pain due to 

Morton’s neuroma surgery and had history of dislocation knee. By adding weights and 

repetitions (or time for holding resistance) the muscle strength and endurance could be 

monitored 

 Maintaining balance and flexibility 

It was assessed by ‘short physical performance battery’ and ‘chair sit & reach’ test in 

the pre and post program assessment. The exercise program given to the client each 

week also covered balance and flexibility exercises so this goal could be monitored  

 Improving aerobic endurance and fatigue resistant 

6 minutes walking test at the pre and post program assessment was used to measure 

client’s aerobic endurance. The distance she achieved and the number of rest during 

the test could represent her endurance and fatigue resistant. This goal also was 

monitored by increasing the duration of aerobic exercises.  

 Controlling blood pressure 

BP and HR measurement had been undertaken before and after exercise sessions as 

well as in the pre and post program assessment.  

 Increasing calorie expenditure and assisting weight loss  

It was assessed by comparing client’s weight between pre and post program. 

Increasing the duration and intensity of aerobic exercise had been applied to burn 

more calories while taking into consideration her blood pressure 

 

Baseline and post testing evaluation 

An assessment was designed to cover all aspects of fitness measurement and address 

the exercise program goals. It was used as pre-program assessment to get baseline objective 

data of client’s fitness level and it was also reused as post-program assessment to get results 

of the exercise program. The assessment covers: 

 Pre-assessment (resting) and post-assessment heart rate and blood pressure 

BP assessment was conducted to monitor her BP before and after assessment as she 

had hypertensive, while HR assessment had a purpose to identify cardiac arrythmias 

 Body composition (height, weight, BMI, waist and hip circumference, WHR) 
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Since she had diabetes and hypercholesterolemia, body composition measurement was 

used to classify the risk of disease associated with obesity and to monitor the effect of 

program in reducing her weight 

 Muscular strength (8 RM on chest press and seated row) 

It gave information of her upper body’s strength   

 Gait & balance (short physical performance battery) 

This test was used to identify client’s functional status and predict future disability. 

Although this battery usually are used for elderly (>65 years), but considering the 

complexity of client’s conditions we decided to use this test for assessing client’s 

walking gait and balance.   

 Cardiovascular fitness and endurance (6 min walking test) 

6 min walking test was a functional test and could assess aerobic endurance and 

ability to resist fatigue 

 Flexibility (chair sit and reach) 

This test assessed lower body flexibility and could be used to indicate the risk of 

functional mobility 

 

Result & Discussion 

Summary of pre program assessment 

Based on client’s medical record and subjective assessments, she had several medical 

conditions that should be taken into account when designing exercises for assessment and 

programs. She had type 2 diabetes, needle pains (sometimes) and weakness on the right side 

of her body due to stroke, slight stiffness in finger joints of her both hands due to arthritis, 

history of dislocated right knee, post surgery Morton’s neurema on her left foot and she wore 

glasses and hearing aids. She was taking some medications for diabetes, hypertensive, anti 

clotting, arthritis, and lowering cholesterol. She was inactive person and did not exercise 

regularly.  

Results of her BMI and waist hip ratio measurement showed that the client was 

classified as obesity class 2 and had high risk for advance cardiovascular and metabolic 

diseases. The weakness of her upper extremities was indicated by limitation to perform 

muscular strength tests. However, her balance and flexibility were still in the normal range as 

well as her aerobic capacity.   

 

Summary of post program assessment  

Based on comparison between pre and post program assessment results, client showed 

improvement in her fitness level. Her blood pressure and heart rate was lower in the post 

assessment; she had 3 kg reduction of her body weight which improved her BMI reading and 

put her in obesity class 1. Blood glucose level was also decrease from 14 mmol/L to 7 

mmol/L after 6 week exercise program. She also had reduction in waist and hip circumference 

although she was still in high risk category based on her waist and hip ratio. Her upper body 

strength was increased as well as her balance, gait, and flexibility. According to her report, 

the exercise program had improved her daily average glucose level, made her sleep well, and 

reduced pain in her arms due to the stroke effect. Client said that the program had taught her 

to use slow controlled breathing to help reduce the symptoms of increased blood pressure 

during physical activity. 

What worked and what did not 

Based on post program assessment results, it seemed that the exercise program worked 

well to help client achieving her goals. All of the assessment’s components improved in the 

post program. Although she did not involve much in exercise before, she always tried to do 
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the exercises with correct techniques and good breathing. The researchers noticed that 

teaching her to breathe appropriately during exercise had a significant effect, as she could 

control her movement pace and breathing (to cope with her bronchitis), and it helped her to 

maintain her blood pressure. However, her health status fluctuated between sessions and it 

influenced her mood and motivation. One day she came with unwell feeling and in another 

day her blood pressure increased sharply. In those cases, we could not continue our exercise 

plan and had to regress the exercise at low intensity or change it to other type of exercise. She 

missed one session due to bronchitis recurrence so in the following session we reduced the 

exercise intensity and encouraged controlled breathing during exercise.  

 

How to improve the program 

Some suggestions to improve the program are: 

 Have a short assessment before doing the program each session. The assessment 

includes: body weight, blood pressure and heart rate, and short interview asking her 

feeling, recent blood glucose level, recent medication (type and time of 

administration), previous food intake (timing, amount, type). All of those components 

should be taken into account so the exercise program can be modified according to 

client’s recent condition.  

 Measuring blood pressure and heart rate periodically during exercise particularly for 

hypertensive client. 

 Have a backup program or alternative plan as client’s condition fluctuates 
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