
Journal of Clinical and Diagnostic Research. 2017 Jul, Vol-11(7): OC09-OC11 99

DOI: 10.7860/JCDR/2017/28111.10162 Original Article
In

te
rn

al
 M

ed
ic

in
e 

S
ec

tio
n

Effect of Cycling on Glycaemia, 
Blood Pressure, and Weight in Young 

Individuals with Type 2 Diabetes

INTRODUCTION
T2D and associated complications are a major health concern 
worldwide. Lifestyle intervention is the primary treatment modality 
for individuals diagnosed with T2D. Diet and physical activity are at 
the core treatment armamentarium [1,2]. Physical Activity (PA) can 
even induce remission in recent T2D [3]. Aerobic exercise in the 
form of cycling can be helpful to reduce the burden of T2D and other 
non communicable diseases [4]. Cycling, as a form of exercise has 
vast potential for quick adoption by the young individuals with T2D. 
Rising incidence of T2D in the young individuals especially below 
40 years makes it essential for adoption of such form of PA [5,6]. 
Though figures on prevalence of T2D in individuals below 40 years 
are sparse from India, a study from South India observed prevalence 
of 29.6% in age group of 30 to 39 years [7]. Another study from 
India, CINDI, reported prevalence of 35% in age group of 31 to 40 
years [8]. Such early onset T2D is likely to have obese phenotype 
and a strong family history of diabetes. Managing T2D young is 
complex and impacts the course of disease differentially with a 
greater likelihood of complications at an early age and significant 
psychological burden of the disease [9].

It is well established that lifestyle intervention is effective at 
improving glycaemia, blood pressure and reducing complications 
[10] and is also recommended by guidelines [11,12]. However, 
there are not many programs done for its effective implementation 
in T2D especially in young so as to induce diabetes remission or to 
reduce glycaemic burden substantially. Implementing such program 
in motivated individuals can be helpful in long term [13]. Aerobic, 

resistance and/or combined exercise training improves glycaemia 
and blood pressure in T2D [14]. However, the evidence on effect of 
any such exercise intervention is relatively lacking in Indian young 
T2D individuals. In this retrospective study, we assessed effect of 
cycling exercise for six months on HbA1c%, BP, and weight in 
young T2D.

MATERIALS AND METHODS
In this retrospective, observational study, participants were identified 
from a group of cyclists in a metro city from India. The inclusion 
criteria were: 1) young age (18 to <40 years); 2) known type 2 DM; 
3) treated with ≤ 2 OADs; 4) baseline HbA1c above 7%; and 5) 
readings of HbA1c%, BP and weight available from records at 
baseline (i.e. before start of cycling program) and after six months of 
cycling. The exclusion criteria were: 1) patients of type 1 DM; 2) any 
patient receiving insulin; 3) involved in exercise other than cycling. 
This study was conducted at Delhi Diabetes Research Centre 
between September 2014 and May 2015.

All the participants were involved in cycling for distance of 25 km 
per day, for at least five days a week. Though optimal duration of 
lifestyle intervention is not clear, we selected minimum six months of 
cycling to ascertain that clinically meaningful difference in parameters 
assessed can be observed. Patients with T2D meeting specified 
criteria were identified. Clinical data were recorded from patient files. 
During cycling, patients had continued their medications. Based on 
age, we had divided participants into two groups as < 35 years 
and ≥ 35 years which were referred as very-young and young 
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ABSTRACT
Introduction: Aerobic exercise is associated with significant 
improvement in glycaemia and weight loss in Type 2 diabetes 
(T2D). Cycling, a form of aerobic exercise can benefit young (18 
to <40 years) individuals with T2D.

Aim: To assess effect of cycling on glycosylated haemoglobin 
(HbA1c), blood pressure (BP) and weight over six months in 
young individuals with T2D.

Materials and Methods: In this retrospective, observational 
study, young (18 to <40 years) T2D patients who were 
being treated without insulin and not on more than two Oral 
Antidiabetic Drugs (OADs) were identified from a group of 
cyclists in a metro city from Northern India. These individuals 
were involved in a regular exercise program (cycling 25 km/day 
for at least five days a week). Participants with consecutive six 
months of cycling were selected and those involved in other 
forms of exercise were excluded. From their medical records, 
participants’ weight, BP, and HbA1c levels were noted at 

baseline (i.e., before the start) and post-six months of cycling 
program and evaluated with appropriate statistics. 

Results: From 26 cases identified with T2D, 20 participants were 
included in analysis. Mean age of participants was 35.6±2.6 
years, five were <35 years and all of them were males. Cycling 
resulted in significant reduction in HbA1c% (mean change from 
baseline at six-month: -1.18, 95% Confidence Interval (CI) 
1.12, 1.24; p<0.001). Besides, systolic (-5.2, 95% CI -3.7, -6.6; 
p<0.001) and diastolic (-3.1, 95% CI -1.7, -4.5; p<0.001) BP 
and weight (kg) (-5.0, 95% CI -4.41, -5.58; p<0.001) showed 
significant reduction from baseline to six-months. Among two 
age groups (Age < 35 and ≥ 35 years), except for reduction of 
diastolic BP in age < 35 years, significant reduction in all other 
parameters was evident in both age groups. 

Conclusion: Regular aerobic exercise in cycling form results in sig
nificant reduction in HbA1c, BP and weight. It should be promoted as 
an ideal method for exercise in young T2D cases to derive maximum 
benefits and to improve adherence to lifestyle intervention.



Ashok Jhingan and Ram Mohan Jhingan, Effect of Cycling on Glycaemia, Blood Pressure, and Weight in Young Individuals with Type 2 Diabetes	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2017 Jul, Vol-11(7): OC09-OC111010

ages respectively. The study was conducted in accordance with 
ethical principles of Declaration of Helsinki and was approved from 
Institutional Ethics Committee. A verbal consent was obtained from 
all the participants to gain access to their medical records.

Statistical Analysis
Baseline and six-months data on HbA1c%, Systolic BP (SBP), 
Diastolic BP (DBP) and weight were obtained from patient records. 
Mean reduction in these parameters from baseline to six-month was 
assessed with paired sample t-test. Data presented as mean (SD) 
and mean reduction (95% confidence interval (CI)). Age groups wise 
comparison was done to assess effect of age. A p-value <0.05 was 
considered significant. Data analysis was conducted using SPSS 
software for windows version 15.

RESULTS
We approached 103 cyclists of which 26 had T2D. From these, 20 
were included in final analysis whereas six were excluded because 
of non availability of data on follow up HbA1c levels (n=3), receiving 
basal insulin (n=2) and not willing to reveal records (n=1) [Table/
Fig-1]. Mean (SD) age of the study population was 35.6±2.6 years 
with range from 29 to 38 years. All participants were males. Among 
participants evaluated for entry in to the study, none of the female 
participant had T2D and therefore no females were included in study. 
Mean HbA1c% at baseline (i.e., before the start of cycling program) 
and six-months after cycling were 9.14±0.27 and 7.96±0.19 
respectively. [Table/Fig-2] depicts the change in HbA1c%, BP, 
and weight parameters. Change from baseline in HbA1c% to six 
months was statistically significant (mean reduction -1.18, 95% CI 
-1.12, -1.24; p<0.001). Similarly, reduction in systolic BP (mean 
reduction -5.2 mmHg, 95% CI -3.7, -6.6; p<0.001), diastolic BP 
(mean reduction -3.1 mmHg, 95% CI -1.7, -4.5; p<0.001) and 

weight (mean reduction -5.0 kg, 95% CI -4.41, -5.58; p<0.001) 
were statistically significant.

Further analysis stratified by age < 35 years (n=5) and ≥ 35 years 
(n=15) revealed similar results [Table/Fig-3]. Mean reduction in 
HbA1c% in two groups was -1.14 (95% CI -1.03, -1.25; p=0.018) 
and -1.2 (95% CI -1.12, -1.27; p<0.001) respectively. Similarly, SBP 
and weight were significantly reduced in both age groups. However, 
mean reduction in DBP reached significance only in patients aged ≥ 
35 years (p=0.001) but not in those aged < 35 years (p=0.160).

DISCUSSION
In this retrospective evaluation of young T2D, we observed significant 
improvements in glycaemia, blood pressure and weight after a daily 
cycling during a six-month time period. Lifestyle intervention is 
known to provide these benefits. A systematic review of studies 
involving lifestyle intervention reported significant reduction in BMI 
(−0.29, 95% CI, −0.52 to −0.06, p = 0.014), HbA1c% (−0.37, 95% 
CI, −0.59 to −0.14, p = 0.001), SBP (−0.16, 95% CI, −0.29 to −0.03, 
p = 0.016), and DBP (−0.27, 95% CI = −0.41 to −0.12, p < 0.001) 
[10]. These results substantiate our finding of significant reduction 
in HbA1c, BP and weight after cycling. Similar findings have also 
been reported in a long term Look AHEAD trial. Compared to 
diabetes support and education, intensive lifestyle intervention was 
associated with greater weight loss (-6.15% Vs -0.88%, p<0.01) 
and significant reduction in HbA1c levels (−0.36% vs −0.09%; 
p<0.01), systolic (−5.33 vs −2.97 mm Hg; p=0.001) and diastolic 
(−2.92 vs −2.48 mmHg; p=0.01) blood pressure. Improvements in 
treadmill fitness and lipids like high density lipoprotein cholesterol 
and triglycerides occurred simultaneously [15]. In a study assessing 
effect of weight change after diagnosis of diabetes on glycaemic 
control; young age at diagnosis, male gender, lower level of obesity 
at baseline, weight gain/weight stable with lower weight variability 
and start of anti diabetic treatment were the important factors 
associated with inadequate glycaemic control [16]. Improvement in 
HbA1c by exercise training can be achieved to a level to significantly 
reduce the risk of complications associated with T2D [17]. These 
findings corroborate the need for integration of physical intervention 
in young males especially with obese T2D to improve weight and 
cardio metabolic risk factors. 

In our study, we only assessed the individuals who performed cycling 
with a group of cyclists. However, even recreational or commuter 
cycling can be helpful as reported in a Danish cohort study. In 
adults aged 50 to 65 years, study reported lower risk of incident 
T2D with increasing duration of cycling per week (multivariable 
adjusted hazard ratios were 1, 0.87, 0.83, 0.80 and 0.80 for 0, 
1–60, 61–150, 151–300, and >300 minutes/week of total cycling 
respectively) performed as recreational or commuter cycling [18]. A 

[Table/Fig-1]: Flow chart of the participants included in the study.

Parameters Baseline 6 Months

HbA1c (%)

Mean±SD 9.14±0.27 7.96±0.19

Mean Change from baseline (95% CI) -
-1.18 (-1.12, 

-1.24) p<0.001

SBP (mmHg)

Mean±SD 127.5±9.3 122.3±7.7

Mean Change from baseline (95% CI) -
-5.2 (-3.7, -6.6) 

p<0.001

DBP (mmHg)

Mean±SD 77.8±6.0 74.7±4.4

Mean Change from baseline (95% CI) -
-3.1 (-1.7, -4.5) 

p<0.001

Weight (Kg)

Mean±SD 82.3±3.3 77.3±2.3

Mean Change from baseline (95% CI) -
-5.0 (-4.41, -5.58) 

p<0.001

[Table/Fig-2]: Change in HbA1c, blood pressure and weight from before entry to 
six months after cycling. Paired sample t-test used.
SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, SD: Standard 
Deviation, CI: Confidence Interval.

Parameters N Baseline 6 Months Mean Reduction 
(95% CI)

p-value

HbA1c (%)

Age < 35 5 9.04±0.21 7.90±0.14 -1.14 (-1.03, 
-1.25)

0.018

Age ≥ 35 15 9.17±0.28 7.97±0.20 -1.2 (-1.12, -1.27) <0.001

SBP (mmHg)

Age < 35 5 122.6±5.5 118.2±4.5 -4.4 (-2.5, -6.2) 0.003

Age ≥ 35 15 129.1±9.9 123.6±8.1 -5.5 (-3.5, 7.3) <0.001

DBP (mmHg)

Age < 35 5 76.8±4.1 74.0±3.2 -2.8 (1.7, -7.3) 0.160

Age ≥ 35 15 78.1±6.6 74.9±4.8 -3.2 (-1.5, -4.8) 0.001

Weight (Kg)

Age < 35 5 81.2±2.3 76.6±1.8 -4.6 (-3.92, -5.30) 0.001

Age ≥ 35 15 82.7±3.5 77.6±2.4 -5.1 (-4.46, -5.90) <0.001

[Table/Fig-3]: Change in HbA1c, blood pressure and weight in patients aged <35 
and ≥ 35 years. Paired sample t-test used. 
SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure 



www.jcdr.net	 Ashok Jhingan and Ram Mohan Jhingan, Effect of Cycling on Glycaemia, Blood Pressure, and Weight in Young Individuals with Type 2 Diabetes

Journal of Clinical and Diagnostic Research. 2017 Jul, Vol-11(7): OC09-OC11 1111

	 Zanuso S, Jimenez A, Pugliese G, Corigliano G, Balducci S. Exercise for the [2]
management of Type 2 diabetes: A review of the evidence. Acta Diabetol. 
2010;47:15–22. 

	 Ades PA, Savage PD, Marney AM, Harvey J, Evans KA. Remission of recently [3]
diagnosed Type 2 diabetes mellitus with weight loss and exercise. J Cardiopulm 
Rehabil Prev. 2015;35:193–97. 

	 Taddei C, Gnesotto R, Forni S, Bonaccorsi G, Vannucci A, Garofalo G. [4]
Cycling promotion and non-communicable disease prevention: Health impact 
assessment and economic evaluation of cycling to work or school in Florence. 
PLoS One. 2015;10:1–22. 

	 Chang CH, Shau WY, Jiang YD, Li HY, Chang TJ, H.-H. Sheu W, et al. Type 2 [5]
diabetes prevalence and incidence among adults in Taiwan during 1999-2004: A 
national health insurance data set study. Diabet Med. 2010;27:636–43. 

	 Colberg SR, Sigal RJ, Fernhall B, Regensteiner JG, Blissmer BJ, Rubin RR, et [6]
al. Exercise and Type 2 diabetes: The American College of Sports Medicine and 
the American Diabetes Association: Joint position statement. Diabetes Care. 
2010;33:e147–e167. 

	 Rao CR, Kamath VG, Shetty A, Kamath A. A study on the prevalence of Type 2 [7]
diabetes in coastal Karnataka. Int J Diabetes Dev Ctries. 2010;30:80–85. 

	 Sosale A, Prasanna Kumar KM, Sadikot SM, Nigam A, Bajaj S, Zargar AH, et al. [8]
Chronic complications in newly diagnosed patients with Type 2 diabetes mellitus 
in India. Indian J Endocrinol Metab. 2014;18:355–60. 

	 Wilmot E, Idris I. Early onset type 2 diabetes: risk factors, clinical impact and [9]
management. Ther Adv Chronic Dis. 2014;5:234–44.

	 Chen L, Pei J-H, Kuang J, Chen H-M, Chen Z, Li Z-W, et al. Effect of lifestyle [10]
intervention in patients with Type 2 diabetes: A meta-analysis. Metabolism. 
2015;64:338–47. 

	 Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E, Nauck M, et al. [11]
Management of hyperglycaemia in Type 2 diabetes: A patient-centered approach. 
Position statement of the american diabetes association (ADA) and the european 
association for the study of diabetes (EASD). Diabetologia. 2012;55:1577–96. 

	 Cameron F. Standards of medical care in diabetes - 2016. Diabetes Care. [12]
2016;39:S36–S38. 

	 Ades PA. A lifestyle program of exercise and weight loss is effective in preventing [13]
and treating type 2 diabetes mellitus: Why are programs not more available? Prev 
Med (Baltim). 2015;80:50-52. 

	 Sigal RJ, Kenny GP, Boule NG, Wells GA, Prud’homme D, Fortier M, et al. Effects [14]
of aerobic training, resistance training, or both on glycaemic control in Type 2 
diabetes. Annals of Internal Medicine. 2007;147:357-69.

	 The Look AHEAD Research Group. Long-term effects of a lifestyle intervention [15]
on weight and cardiovascular risk factors in individuals with Type 2 diabetes 
mellitus. Arch Intern Med. 2010;170:1566–75. 

	 Aucott LS, Philip S, Avenell A, Afolabi E, Sattar N, Wild S, et al. Patterns of weight [16]
change after the diagnosis of Type 2 diabetes in Scotland and their relationship 
with glycaemic control, mortality and cardiovascular outcomes: A retrospective 
cohort study. BMJ Open. 2016;6:e010836. 

	 Boule NG, Haddad E, Kenny GP, Wells GA, Sigal RJ. Effects of exercise on [17]
glycaemic control and body mass in Type 2 diabetes mellitus: A meta-analysis of 
controlled clinical trials. JAMA. 2001;286:1218–27. 

	 Rasmussen MG, Grøntved A, Blond K, Overvad K, Tjønneland A, Jensen MK, et [18]
al. Associations between recreational and commuter cycling, changes in cycling, 
and Type 2 diabetes risk: A cohort study of danish men and women. PLoS Med. 
2016;13:1–17. 

	 Way KL, Hackett DA, Baker MK, Johnson NA. The effect of regular exercise [19]
on insulin sensitivity in Type 2 diabetes mellitus: A systematic review and meta-
analysis. Diabetes Metab J. 2016;40:253–69. 

	 Neamat-Allah J, Barrdahl M, Hüsing A, Katzke VA, Bachlechner U, Steffen A, et [20]
al. Weight cycling and the risk of Type 2 diabetes in the EPIC-Germany cohort. 
Diabetologia. 2015;58:2718–25. 

model analysis of cycling promotion for work and schools in Florence 
reported lower rate of incident T2D, acute myocardial infarction and 
stroke with overall significant decrease in economic burden [4]. This 
finding suggests cycling, either recreational or commuter, even in 
late ages lowers risk of incident T2D. Promoting cycling in all forms, 
in office goers, school children or virtually in every individual is thus 
needed to derive maximum benefits. Cycling from early ages can be 
beneficial on incremental basis. 

To ascertain any difference in benefits derived from cycling in very-
young (<35 years) and young (≥ 35 years), we found similar benefits 
across both age groups. This suggests cycling benefits all ages 
either young or old. Benefits that can obtained with aerobic exercise 
training in T2D individuals include reduction in HbA1c, improvement 
in VO2max, reduction in low density lipoprotein and increase in insulin 
sensitivity [2,19].

LIMITATION
In this retrospective evaluation from a single city with limited number 
of cyclists, number of participants was limited. As only males were 
assessed, generalizability of results is limited and need validation in 
a large sample with inclusion of both genders. We evaluated effect 
only on three parameters - HbA1c, BP and weight. Additive benefits 
on lipids and other cardiometabolic factors need to be evaluated to 
ascertain benefits in reducing overall cardiovascular risk. We only 
looked at T2D individuals. Comparison of the findings with control 
is essential to know the differences in benefits achieved in relation 
to diabetes. Post cycling effect on weight and the outcomes in 
T2D need to be evaluated as weight changes after exercise are 
known to adversely affect the disease course and outcomes 
[16,20]. Effect of combined resistance training was not evaluated 
since greater benefits can be derived with combined aerobic and 
resistance exercise [2,14]. Limited number of participants in age 
group comparison limits the generalisability of these results.

CONCLUSION
In young (18 to <40 years) T2D individuals, cycling exercise over 
six months is associated with significant improvement in HbA1c, 
BP and weight. The effect is consistent in young adults <35 and 
35-40 years age. Cycling should be promoted in all individuals 
with or without T2D as exercise is known to reduce incident T2D 
and improve cardio metabolic risk factors substantially. Adoption 
of cycling can be easy and involvement in a cycling group can be 
helpful in maintaining adherence especially in young T2D individuals. 
The benefits derived from exercise therapy can have major impacts 
on health related expenditures in T2D. 
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