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ABSTRACT 

 
Background: Decrease in endurance is one of the challenging complications in 

children with type I diabetes mellitus.Purpose:to evaluate the effect of aerobic 

exercise on the endurance in children with type I diabetes mellitus. Patients and 

methods: Thirty patients with type I diabetes mellitus from both sexes ranged 

from 8 to 11 years old. They were selected from Police Hospital at Nasr City.They 

were divided randomly into control& study groups. Both groups were evaluated 

pre and post treatment by lab analysis for blood glucose level and treadmill to 

evaluate endurance (distance& time). Treatment time was 40 minutes \ 3 sessions 

per week \ 3 successive months. Control group received program as muscle 

strengthening exerciseand same regimen for study group and treadmill as a form of 

aerobic exercise. Results;Children in both groups were showed significant 

improvement in all measured variable post treatment (p<0, 05). The significant 

improvement was in the favor of study group as compared to control 

group.Conclusion:  aerobic exercise may be added as a part of treatment program 

in improving the endurance of children with type I diabetes mellitus. 
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Introduction 

Diabetes mellitus is a group of chronic metabolic disorders which is 

recognized by increased blood glucose due to reduced insulin secretion or reduced 

insulin action
(1)

.Type I diabetes mellitus (T1DM) is a chronic illness characterized 

by the body's inability to produce insulin due to the auto immune destruction of 

beta cells in the pancreas 
(2)

.It usually starts in children aged 4 years alder with the 

peak incidence of onset at age 11-13 years 
(3)

.Complications of T1DM are 

classifiedinto acute and chronic complications. The Severity of complications is 

ranged   from mild symptoms (hunger, shakiness, irritability, sweating) to seizures, 

loss of consciousness, coma, and death
(3)

.Weight gain may become a problem in 

patients who eat greater amounts in an attempt to compensate for insulin excess 

and avoid hypoglycemia and fatigue and poor balance
(4)

. 

Aerobic exercise is aconstant moderate intensity work that uses up oxygen at 

a rate in which the cardiorespiratory system can use oxygen in the working 

muscles. Examples of such activity are stationary bike riding or 

walkingontreadmill
(5)

. 

Precautions to exercise for children with diabetes mellitus include 1-stylolic 

blood pressure (SBP) should not rise above 180mm/hg;2-Avoid weight lifting, 

breath holding or high intensity aerobic exercise;3-avoid head positioning below 

the waist;4-SBP should not rise above 20-30 mm/hg above resting blood pressure 

(RBP);5-monitor for signs and symptoms of silent ischemia (dyspnea, diaphoresis, 
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orthostatic hypotension);6- fluid ingestion should take before and during and after 

exercise;7 -proper foot wear,;8- exercise should be avoided prior to going to bed 

and  rotate insulin injection sites away from active muscles.
(6)

 

Endurance is the ability of body to continue fitness activities for long period 

of time. Endurance exercises like muscle strengthen exercise, walking 
(7)

. 

The aim of this studywas to study the effect of aerobic exercise on 

endurance in children with type (I) diabetes mellitus. 

Subjects, Materials and Methods: 

The clinical study was approved from the ethical committee of Faculty of 

physical therapy, Cairo University as well as written consent from children’s 

parents or legal guardians were obtained before starting the study. The study was 

conducted at outpatients’ clinic in Police Hospital at Nasr City. The study started 

in January2016 and ended in December 2016. 

Subjects; 

Thirty patients with T1DM participated in this study, the chronic of disease 

ranges between 3 to 5 years. They received long acting insulin and diet control.The 

participated patients were from both sexes and their ages ranged from8 to 11 years 

and their height should not less than 1 meter. The patientswith other hormonal 

diseases,hereditary sensory and autonomic neuropathy and orthopedics problem 

were excluded from this study.They were selected from outpatient’s clinic of 

physical therapy in Police Hospital at Nasr City.  They were randomly assigned 

into two groups (Control&study) 15 children in each. Randomization process was 
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performed through the Statistical Package for Social Science (SPSS) (version 20) 

for windows.  

 

 
 

Methods; 

1- for evaluation;  

Both groups were evaluated by 1- Weight and height scales were used to  measure 

children weight and height then  body mass index (BMI) was calculated according 

to the following equation ; weight (Kg)/height(m)
2
, 2- Lab analysis for blood 

glucose (fasting blood glucose&post prandial blood glucose) and 3-Treadmill 

endurance test to evaluateendurance by evaluation distance and time. All evaluated 

parameters were done pre and post 3 successivemonths of treatment except the 

height, weight and BMI of the patients. 

       2- for treatment; 

Both groups received strengthen exercises program for 40 minutes 

including; 

1- Warm up exercises consisting of stretching exercises for the major 

muscles groups and active exercises for the whole body and breathing 

exercises for 5 minutes. 

2- Resistance strengthening exercises for the whole body as the following;  

Hip, knee and ankle flexion and extension; Hip and knee adduction and 

abduction; Ankle dorsi and planter flexion; Shoulder and elbow flexion and 

extension; Shoulder and elbow adduction and abduction; Breathing exercises and 
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Back and abdominal exercises then the repetitions were performed for all 2 sets. 

Each set contain 10 repetitions. The subjects completed each exercise in controlled 

rhythm with a rest periods of 2 minutes between sets and the time required to 

complete resistance exercises was 30 minutes. 

3- Cooling down in the form of stretching exercises for the large muscles 

groups to return to normal state for 5 minutes. 
(8)

 

While  the study group received; Received the same regimen in addition to 

walking on treadmill for 15 minutes with zero inclination and speed 1.5Km/h and 

intensity 70% of maximum heart rate 
(8)

according to Michal (2006)
(9)

; target heart 

rate (THR) was 70% of maximal heart rate (220- age). THR was calculated to 

determine the exercise intensity for each individual.They received the same. 

Participants were asked to report their level of exertion during the peak 

performance of the exercise
(8)

. During the session the physical therapist should 

take care of the glycemic response to exercise can be summarized as follows 

according to American Diabetes Association 2001
(10)

; 

-Avoid exercise if fasting blood glucose levels are>250 mg/dl and ketosis is 

present, and use caution if glucose levels are >300 mg/dl and no ketosis is present. 

- Blood glucose monitoring before and after exercise. 

- consume added carbohydrate as needed to avoid hypoglycemia.  

- Carbohydrate –based foods should be available during and after exercise. 

Statistical analysis 
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All statistical measures were performed through the Statistical Package for 

Social Science (SPSS) version 20 for windows. As a prerequisite for parametric 

assumption, data was screened for normality. Normality assumption was assessed 

using the tests of normality in addition to assessing for the presence of extreme 

scores, and skewness and kurtosis. Descriptive analysis using histograms with the 

normal distribution curve showed that the data were normally distributed and not 

violates the parametric assumption for each distance, time, fasting blood glucose, 

and 2h post prandial. All these findings allowed the researchers to conduct 

parametric analysis. So, "paired t test" was used to compare between “pre” and 

“post” tests for each dependent variables for each group. "Unpaired t test" was 

conducted to compare dependent variables between both groups with the alpha 

level 0.05. 

RESULTS 

There were no statistically significant differences (P>0.05) between subjects in 

both groups concerning age, weight, height, and BMI (Table 1).the study group 

was 15 patients there was 3 patients dropped and  the control was 15 patients and 1 

dropped *the patients not regular participated in the treatment program. 

Table (1):  Demographic and baseline clinical characteristics of children in both 

groups: 

Characteristics 

Study group (n 

=12) 

Control group (n 

=14) 

t-value 

 

P-value  

Age (years) 9.26  ± 1.03 9.53± 1.12 -0.676 0.505 

Weight (kg) 33.13± 2.92 34.06± 5.09 -0.616 0.543 
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Height (cm) 137.7± 14.46 142.6± 8.2 -1.972 0.06 

BMI (kg/m2) 18.49 ± 4.05 16.77± 2.27 1.43 0.164 

Values of age, weight, height, and BMI are expressed as mean (SD). 

There was non-significant difference (P> 0.05) between subjects in groups 

pretreatment in all elevated parameters Distance, time, fasting blood glucose, and 

2h post prandial. 

There was a significant increase of distance and time (p<0.05) for both groups. As 

well, there was a significant reduction of fasting blood glucose and 2h post 

prandial (p<0.05) for both groups. as shown in table (2 and 3). Comparing the all 

evaluated parameters between both groups post treatment as shown in table *4( 

there was significant increase in distance and time in favor of study group and 

significant reduction in fasting blood glucose and 2h post prandial in favor of study 

group. Table (4) presentdescriptive statistics between group comparison and 

percent of improvement of all detective variables at both groups. 

Table (2): Mean values variables pre and post treatment in study group.  

 

*Significant level is set at alpha level <0.05 . 

Table (3): Mean values pre and post treatment in study groupcontrol group.  

Parameters Control group (n=14) 

Parameters 

Study group (n=12) 

Pretreatment  Mean  ± SD Post treatment Mean ± 

SD 

p-value 

 Distance (cm) 

 
148.13 ± 45.57 408.66 9± 3.87 0.0001* 

 Time (min) 
 

3.98 ± 1.29 9.92±  2.75) 0.0001* 

Fasting blood 

glucose 
 

161.13 ± 12.82 125.86 ± 12.92 0.0001* 

 2h post prandial 193.73 ± 12.69 153.86±  12.89 0.0001* 
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Pretreatment Mean ± SD Post treatment Mean± SD p-value 

 Distance (cm) 

 
143.26 ± 69.40 211.33 ± 84.67 0.0001* 

 Time (min) 3.2 ± 1.39 3.66 ± 1.48 0.0001* 

Fasting blood 

glucose 

 

155.33 ± 9.71 135.73±  10.15 
0.0001* 

 2h post prandial 187.66 ± 11.43 165.66±  10.18 0.0001* 

*Significant level is set at alpha level <0.05 . 

 

 

 

 

 

Table (4): Mean values, and percent of improvement of all dependent variables post 

treatment at both groups. 

 

*Significant level is set at alpha level <0.05 . 

 
 

 
 

  

Parameters Post treatment % of improvement p\value  

Study group Control group Study 

group 

Control 

group 

  

 Distance (cm) 

 
408.66 ± 

93.87 

211.33 ± 

84.67 
175.8% 47.5% 0.0001* 

 Time (min) 9.92 ± 2.75 3.66  ±1.48 149.24% 14.06% 0.0001* 

Fasting blood 

glucose 

 

125.86 ± 

12.92 

135.73  

±10.15 
21.88% 12.61% 0.028* 

 2hpostprandial 153.86 ± 

12.89 

165.66  

±10.18 
20.57% 11.72% 0.0001* 
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Discussion 

The present study was conducted to evaluate the effect of aerobic exercise 

on the endurance of children with type 1 diabetes mellitus. 

 Physical activity has multiple health benefits, like blood pressure reduction, 

improvement of cardiovascular fitness, lipoprotein profileand the positive effects 

on glycemic metabolism 
(11).

 

Thirty diabetic children participated in this study they divided into two 

groups of equal numbers, both groups were received resisted muscles strengthen 

exercises in addition to walking on treadmill for study group.  

There was significant improvement in all elevated parameters in both groups 

as shown in table 4. There wassignificant reductionin fasting blood glucose, post 

prandial blood glucose and significant increasein time and distance for both 

groups.But the significant reduction in blood glucose and post prandial blood 

glucose was in favor of the study group while the significant increase in time and 

distance was in favor of the study group. 

The percentage of reduction in fasting blood glucose was21.88% and for 

post prandial blood glucose was20.57%for study group compared to control 

group.These results were matched with pervious study conducted by Cristian,et 

al
(12)

as a literature search to discuss the practical aspects of safe physical activity 

and sports participation in children and adolescents with type I diabetes mellitus. 

They concluded that skeletal muscle glucose uptake is greater during aerobic 

metabolism in order to generate energy for muscle contraction, which suppresses 

hepatic gluconeogenesis and thus promotes a decrease in blood glucose levels.  



The 18th International Scientific Conference Faculty of Physical Therapy Cairo, 16-17 March, 2017 

10 

 

On the other side, the results of this study concerning FBG andPPBG were 

contradicted with the study of RoselineD.hoogeet.,al
(13)

who designed a double-

blind randomized controlled trial on sixteen children with type I diabetes mellitus 

receiving combined aerobic and strengthen exercise or no training. The training 

was twice a week for 20 weeks in the combined aerobic and strengthening group. 

They found no significant difference concerning FBG and PPBG between the two 

groups. These controversial results might be because of the different 

methodological approaches or different number of studies groups. 

There wassignificant increase in distance and time for study group as the 

percentage of improvement was 175.8% for distance and 149.57% for time 

compared to control group, these results were in accordance withTreat D. 

Jacobson et.,al.
(14)

who compared walking on treadmill and bicycle ergometer in 

diabetic patients.They found that distance improved in walking on treadmill as 

there was improvement in muscle metabolism in both lower limbs and 

improvement of circulation of the whole body. 

The results of this study disagree withTracie C.Collins et.,al
(15)

  who stated 

that walking on treadmill did not improve walking distance but improves walking 

speed and quality of life in people with diabetes as they conducted the trial within 

145 diabetic patients . 

The significant improvement in distance and time in this study wassupported 

by Szymczack M.et.,al
(16)

 who stated that improvement in time and distance of 

walking on treadmill for diabetic patients are as a result of increase in circulation 

in lower limbs, improved aerobic metabolism and increase in muscles fibers of 

lower limbs.  
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Conclusion 

Aerobic exercise may be added as a part of treatment program in improving 

the endurance of children with type I diabetes mellitus.  
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 الملخص العربى

 :عنىان البحث 

 .حاريش انخًشيُاث انٕٓائيت ػهٗ قٕة ححًم نذٖ الاغفال يشظٗ انُٕع الأل يٍ انبٕل انسكشٖ

 :الهذف مه البحث

انٓذف يٍ انشسانت دساست حاريش انخًشيُاث  انٕٓائيت ػهٗ قٕة انخحًم نذٖ الاغفال يشظىانُٕع 

 .يٍ انبٕل انسكشٖ نّ حاريشاث ٔ يعاػفاث كزيشة ػهٗ الأغفال  (1)يٍ انسكش حيذ اٌ انُٕع (1)

 :مىاد البحث و اساليبه

يٍ انبٕل انسكشٖ حيذ يذة  (1)حى اصشاء انبحذ ػهٗ رلاريٍ يشيعا يٍ الأغفال انًصابيٍ بانُٕع 

.  سُٕاث ٔ يخعؼٌٕ نهؼلاس بُفس َٕع الاَسٕنيٍ ٔ َفس انُظاو انغزائ5ٗ انٗ 3انًشض ػُذْى حخشٔاط يٍ 

ٔ قذ حى اسخبؼاد الأغفال انزيٍ يؼإٌَ يٍ يشاكم سًُت ٔ ايشاض بانضٓاص انؼصبٗ أ انضٓاص انؼعهٗ أ اٖ  

 سُت حيذ حى اخخياسْى يٍ 11 سُٕاث انٗ 8ٔقذ حشأحج اػًاسْى يٍ . ايشاض اخشٖ  حخذاخم يغ  انبحذ

 .ػيادة انؼلاس انطبيؼٗ بًسخشفٗ انششغت بًذيُت َصش 

 . شٕٓس يخخانيت3 صهساث اسبٕػيا نًذة 3 دقيقّ نًذِ 40يذة انؼلاس 

 :ٔقذ حى حقسيى الأغفال انٗ يضًٕػخيٍ

 غفلا ٔقذ حهقج ْزِ  انًضًٕػت يضًٕػت يٍ انخًشيُاث 15ححخٕٖ ْزِ انًضًٕػّ ػهٗ :يضًٕػت ظابطت-1

 .   فٗ صٕسة حقٕيت نضًيغ ػعلاث انضسى

 غفلا ٔ قذ حهقج ْزِ  انًضًٕػت انًشئ ػهٗ انًاشيت 15ححخٕٖ ْزِ انًضًٕػت ػهٗ :  يضًٕػت انذساست- 2

 . انكٓشبائيت بالاظافت انٗ حًشيُاث انخقٕيت  نضًيغ ػعلاث انضسى انخٗ حهقخٓا انًضًٕػت انعابطت 

 :ٔ قذ حى قياس الاحٗ قبم ٔ بؼذ رلاد شٕٓس يٍ انؼلاس

 .قياس  َسبت انسكش فىانذو انصائى ٔ انفاغش -1
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قياس قٕة ححًم الأغفال بٕاسطت انًاشيّ انكٓشبائيّ  نقياس انٕقج ٔ انًسافت انخٗ يقطؼٓا انطفم حخٗ  -2

 .يشؼش بانخؼب أ ظٕٓس ػلايت يٍ ػلاياث ْبٕغ فٗ يسخٕٖ انسكش فٗ انذو

 : النتائج 

ٔ قذ أظٓشث انُخائش ٔصٕد فشٔق  راث دلانت احصائيت فٗ صًيغ انًخغيشاث انًقاست بانُسبت نهًضًٕػخيٍ ٔ 

 .  نكٍ كاَج َسبت انخحسٍ فٗ يضًٕػت انذساست اكزش يٍ انخحسٍ فٗ انًضًٕػت انعابطت

 :الخلاصه

ٔ قذ أظٓشث انُخائش  أٌ انًشٗ ػهٗ انًاشيت انكٓشبائيت يغ اصشاء حًاسيُاث انخقٕيت نكم ػعلاحانضسى نٓى  

.حأريش ايضابٗ ػهٗ قٕة ححًم نذٖ انطفم يشيط انُٕع الأل يٍ انبٕل  انسكشٖ   


