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Abstract:  
Resisted exercises lowering PPBG with each session on a type II diabetic subject on insulin is demonstrated with an 

average drop of 21% of PPBG in every three sessions. With an improved glycemic control along with continued RET, 

quality of life of the subject, improves with lowering of associated complications such as peripheral neuropathy.   
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Introduction:  

IDF claims an estimate of Type II diabetic mellitus as much as 7% of global population (IDF 2008). Clinical 

management of people with type II diabetic mellitus consists of medical, nutrition therapy, pharmacological 

therapy and exercises (Albright etal 2000). Efficacy of therapy focused on lowering PPBG is superior than FBG 

to optimize over all glycemic control (Edward etal 2000). Most people with type II diabetes mellitus are not 

active (Morto etal 2007) and regular physical activity may prevent or delay diabetes and its complication 

(Loimala etal 2003). Diabetes prevention study have demonstrated that PPBG was an in dependant risk factor 

for mortality in patients with type II diabetic mellitus than FBG (Hanefeld 1996). The objective of this study is 

to evaluate RET on PPBG in a type II diabetic mellitus subject on insulin.  

Objective of the study:  

Efficacy of Single bout resisted exercises on type II diabetic mellitus patients on insulin is not recorded earlier, 

hence this present case study is an innovative research study. 

Background Information: 

This case study subject with regular menstrual cycle, mother of two adult children, being a housewife with 

moderate level of activities was getting treated elsewhere for physical ailments with yoga, interferential therapy 

and traction intermittently. She is attending this centre for her physical ailments with only hands on exercise 

therapy, since 06-01-2016, with substantial improvement in neck and lowback pain, the focus was shifted on 

her diabetic management with physical activity using Physioball.  

H/O 

Mrs. XXX, Aged 46 Years, Endomorph, Vegetarian, Chemistry Graduate with her mother as known type II 

diabetic on insulin therapy. 

C/O 

Pain in the neck, low back region and knees since the past three years duration.  

Drug H/O:  

She is on 36 units of lantus insulin since 2014, along with T. Janumet after breakfast, T. Amren 3mg before 

breakfast, night only T. Almet 20 mg and T. Crestar 5 mg as duly prescribed by her diabetologist. 

Her Blood Glucose Profile as on 15-05-2016 

FBS: 161, PPG: 159, HBA1C: 7.9% 
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Anthropometric Details: BMI: 44kg/m
2
                    Waist Circumference: 97.5cm 

On Physical Examination: 

 Obliterated cervical lordosis, anteverted scapula.  

 Mild painful and restricted end ranges of bilateral shoulder movements. 

 Obliterated lumbar lordosis, with abdominal muscles motor power grade III/ IV. 

 Flexion of lumbar spine restriction at end range with mild pain.  

 Left knee with mild degenerative change and end range of flexion restricted.  

 Paraesthetic sensation of feet recorded with many weight bearing areas of feet being with grade I 

tenderness.  

 Ambulant with no gait deviation.  

 Moderate exercise tolerance. 

 Materials and Methods: 

The subject had her vegetarian lunch at 1.30 P.M and has undergone resisted exercises using Physioball in the 

Chennai Geriatric Center by 04.30 P.M her pre post PPG was measured and recorded using venous sample with 

Omron digital glucose monitor. Heart rate was manually palpated, before and after each session.  

 PPG and heart rate of the subject prior and after exercises were measured on three alternate days. She was 

treated with Physioball and manual resisted exercises in sitting on the ball, supine, side, prone lying postures to 

both upper, lower extremities and the trunk with a set of 15 exercises and five pepetitions with a duration of 35 

minutes of each session.  

Results:  

 Subjects pre and post exercise PPBG and, heart rate, were calibrated and recorded.  She had sweating 

throughout the exercise, no hypoglycemia was recorded.  

As the same timings and procedure, with vegetarian food were followed three such pre and post PPBG and, 

heart rate were recorded of the same subject are presented below enabling for discussion: 

Table results of pre and post PPBG, and heart rate 
S.No   

 

1 

 

Date 

      

 

Parameter mg 

 

Heart Rate / 

Minute  

 

Intensity of Exercise 

% of Maximal Heart Rate  

16-05-2016 

 

PPBG mg 

 

  

 Pre 186 96  

 

 

 

 

Post 

 

142 

(24%) 

Decreases 

 

147 

 

85% 

 

2 

17-05-2016 

 

Pre  

 

 

205 

 

 

92 

 

 

 

 

  

Post  

 

168 

(18%) 

Decreases 

 

142 

 

82% 

 

3 

 

19-05-2016 

Pre 

 

174 

 

88 

 

  

Post 

 

134 

(22%) 

Decreases 

 

152 

 

87% 
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Discussion:  

1. ACSM evidence statement on medication dosage adjustments to prevent exercise associated 

hypoglycemia may be required by individuals using insulin are adhered with prior to exercise and after 

exercises (Rosen Stack etal 2004) patients treated with fixed amounts of insulin, exercise reduced 

glycemia (Hubinger etal 1985).Moderate exercise may help to prevent the onset of peripheral 

neuropathy (Balducci etal 2006). ADA guidelines stated that persons with peripheral neuropathy should 

avoid weight bearing activities to reduce the risk of foot ulcerations (Vinik 1995). As up to 40% of 

diabetic individuals may experience peripheral neuropathy and 60% of lower extremity amputation in 

Americans are related to diabetes (Pham etal 2000). This case study subject having early signs of 

peripheral neuropathy as mentioned in the evaluation has partially improved with decreased pain 

and tenderness in the sole of the feet could be due to an improved glycemic control and improved 

regional blood flow in the feet.  

2. A better correlation has been noted between hba1c and mean PPBG (Avignon 1997 etal) PPBG was used 

as diagnosing criteria set by ADA (Rosediani etal 2006). A Japanese study using PPBG as predicting 

diabetes with higher specificity and sensitivity (Takashi etal 2006). Soon Thornpututal 1999 have 

recorded that PPBG, a good index of glycemic control in type II diabetic mellitus patients having near 

normal FBG. Postprandial glycemic level is the main marker than fasting glycemia (Bonora etal 2001) 

and postprandial glycemia has been more related to the development of macroangiopathy than fasting 

glycemia (Hanefield 1996).  

3. Moderate intensity exercises in the post abortive state has been shown to decrease plasma glucose 

concentrations and is followed by an increase in insulin sensitivity (Martin etal 1995) but as during daily 

life physical exercises are mostly taken in the postprandial rather than in the post abortive state, many 

studies have studied the effect of exercises on PP glycemia in patient with insulin dependent diabetes 

(Develin etal 1987). The exercise induced enhancement of glucose clearance in the post exercise period 

is closely related to the depletion of muscle glycogen during exercise (Zorzon etal 1986). Acute 

exercises induce translocation of GLUT4 in skeletal muscles among type II diabetic subject (Kennedy 

etal 1999). With an average intensity of 84% of maximal heart rate, this case study subject having 

done resisted exercises using Physioball on three separate regime as shown in table, has a lowered 

PPBG.  
4. PPBG hyper glycemia has been associated with increased risk of micro vascular (Deveciana etal 1995) 

and macro vascular complications Lowe etal 1997 have recorded the risk of CV disease and all-cause 

mortality increases with increasing PPBG. Also honolulu heart study have demonstrated an increased 

coronary heart disease events is independently associated with increased PPBGC (Donanne etal 1987). 

Resisted exercises were PPBG among type II diabetic patients (Subramanian 2016), With an average 

drop in PPBG of 21% each session of RET, apart from an improved glycemic control, the subject 

has benefited with decreased risk for micro and macro vascular complications in line with the 

above researches.  

Conclusion:  

Lowering of PPBG with RET with Physioball on this subject with insulin therapy provides confidence to the 

subject on the effectiveness of exercises in improving glycemic control with her effort. Also an improved blood 

flow with each session helps to overcome musculoskeletal ailments of this subject. 
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