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ABSTRACT
Introduction: Prevalence of obesity in type 1DM (T1DM), with features of type 2DM (double diabetes) is increasing, 
which is an independent risk factor for vasculopathy. Achieving glycaemic control, avoiding insulin-related weight 
gain and preventing hypoglycemia is challenging in such cases during pandemic. Telemedicine may be effectively used 
for therapeutic diabetes education.

Aim: To manage a case of morbidly obese uncontrolled T1DM, through intensive online lifestyle modification (LSM), 
during COVID19 lockdown.

Case Details: A 33year old morbidly obese female (BMI: 30.1Kg/m2) with T1DM of 24 years duration, having sedentary 
lifestyle, presented with uncontrolled diabetes (HbA1c-8.7%), despite high total daily dose (TDD) of insulin (140U/
Day), limitation of movements, easy fatigue and emotional instability. She had polycystic ovarian syndrome with 
hypertension and was on metformin, voglibose & telmisartan. First teleconsultation was done in September 2020. 

Methodology: Teleconsultation for medical nutrition therapy (MNT), exercise, insulin dose adjustments through self-
monitoring of blood glucose was done by nutritionist, diabetes educator (DE) and clinician. Modification in total 
calories intake (reduced by 500-600Kcals/day), food frequency and macronutrient content were done. Regular brisk 
walk/jogging (45-50mins/day) was advised. Depression was assessed by using PHQ9 questionnaire. Compliance was 
assessed weekly by DE. 

Results: At 16 weeks post-intervention, she lost 11.5% of weight. HbA1c reduced by 1% from baseline and TDD of 
insulin reduced by 57.14%, with no episode of hypoglycemia or ketosis. PHQ9 questionnaire score reduced from 6 to 2.

Conclusion: Implementing diabetes education through telemedicine can help to reduce obesity, glycosylated HbA1c, 
insulin doses and risk of depression in a person with double diabetes.
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INTRODUCTION

Traditionally, a person with type 1 diabetes mellitus 
(T1DM) is being described as lean and insulin-sensitive, 
where insulin deficiency rather than insulin resistance 
is the main pathophysiological mechanism. The global 

increase in overweight and obesity, the so-called obesity 
epidemic [1] is associated with metabolic disturbances 
like insulin resistance, Hyperinsulinemia, dyslipidemia 
and subclinical inflammation, which may result in the 
development of micro and macrovascular diseases [2]. 
Obesity also affects large number of people with T1DM 
across their lifetime with an increasing prevalence 
in recent decades, and with rates ranging from 2.8% 
to 37.1% [3] which is termed as “double diabetes” 
[4]. Insulin resistance and tight glycaemic control 
also increases weight, insulin demand and the risk of 
hypoglycemia [5]. Sedentary lifestyle, lack of exercise, 
high fat diet and low fibre diet in T1DM also contribute 
to weight gain and poor metabolic control of the disease 
and psychomotor disorder [6]. Metabolic syndrome in 
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T1DM has shown to be an independent risk factor for 
macrovascular and microvascular complications [7]. It 
is tough for a person with double diabetes to achieve 
good glycaemic control, to avoid insulin related weight 
gain and prevent hypoglycemia, especially in view of 
lockdown of pandemic.

Objective
Management of uncontrolled type 1 DM (T1DM) on 
high dose of insulin with associated morbid obesity is a 
challenging task, especially during lockdown. Lifestyle 
modification through telemedicine can play a vital role 
in such cases, which, if effectively implemented can give 
rewarding results.

CASE HISTORY

A 33years old female, homemaker, vegetarian, known 
case of T1DM for 24 years, presently staying at 
Hyderabad, Telangana, presented with uncontrolled 
diabetes, despite high doses of insulin, increasing 
weight, limitation of movements, tiredness, exhaustion 
and emotional instability with negative thoughts due to 
hyperglycemia and obesity. She was on subcutaneous 
insulin basal-bolus therapy and had sedentary lifestyle 
due to lockdown. She has PCOS (polycystic ovarian 
syndrome), had pre-gestational DM 9 years ago 
and delivered a normal baby through LSCS, without 
significant perinatal complications. She is a known case 
of hypertension for 4 years, which is well controlled 
on Telmisartan 20 mg once a day. She has mild non-
proliferative diabetic retinopathy. No other significant 
past, family and personal history. She was on basal-
bolus insulin therapy, 140 units/day in divided doses. 
She was also on Metformin for PCOD and on Voglibose 
for postprandial hyperglycaemia. She has a sedentary 
lifestyle with minimal activity since lockdown of March 
2020.

She consulted at Sunil’s Diabetes Care n’ Research Centre 
Pvt. Ltd. after a gap of 7 years in September 2020 via 
Teleconsultation from Hyderabad. Her height, weight, 
BMI, waist circumference and HbA1c were 150 cm, 
67.8 kg, 30.1kg/m2 101 cms & 8.7% respectively. Other 
biochemical parameters were within physiological 
limits. 

She was on the following treatment before intervention:

Inj. Human Regular (Actrapid) Insulin: 34U-33U-33U 
(BBF, BL & BD)

Inj. Human NPH (Insulatard) Insulin: 20U-00-20U (at 
9am & 9pm)

Total daily dose (TDD) of insulin: 140units/day 

Tab. Metformin 1000mg 1-0-1 (for PCOS)

Tab. Voglibose 0.3mg 1-0-1(For Postprandial 
Hyperglycaemia)

Tab. Telmisartan 20mg once a day at dinner (for 
hypertension).

METHODOLOGY

Her history was taken through telephonic and online 
consultations with the help of nutritionist and diabetes 
educator. PHQ9 questionnaire was used to assess the 
depression. The insulin doses and frequency were 
supervised by the treating clinician. Following details 
were reviewed online by nutritionist and diabetes 
educator:

Presenting complaints, history of presenting complained, 
Treatment history etc. 

72 hours dietary recall with food frequency was taken

Physical activity profile was evaluated.

History of associated complications was taken.

Medical Nutrition Therapy (MNT) was given through 
online consultations. Past energy intake was 1700-
1800 kcals/day (CHO- 259g ,Protein 46g, Fat 54g). The 
food frequency questionnaire revealed that the fast/
fried food and bakery food consumption were twice 
and 3-4times a week respectively, while nuts, fruits and 
green leafy vegetables were consumed once a week. 
Her total calories was reduced to 1200 kcals/day (CHO- 
195g, Protein 72g., Fat 36g), which included moderate 
carbohydrate, low fat, high fibre along with free foods. 
Subject was trained for carbohydrate counting and 
insulin dose adjustment by teaching her about Insulin 
to Carb Ratio i.e.ICR=450/Total Daily Dose (TDD) and 
Insulin Sensitivity Factor (ISF) 1700/ TDD. 

Regular exercise of 45-60 mins (walking, jogging) in 
2-3 spells was advised along with frequent SMBG (self-
monitoring blood glucose). Post prandial blood glucose 
was high hence; carbs were replaced by a protein snack. 
Food order was changed as to eat protein & fibre first 
followed by carbs later. Diabetes educator played an 
important role of getting optimum diet, lifestyle changes, 
blood glucose monitoring compliance etc. through 
multiple telephonic calls, WhatsApp and frequent online 
meeting. The three tire system of medical expert, clinical 
dietitian and diabetes educator was applied. The timeline 
for the intervention was around 16 weeks or 120days. 
She was asked to examine her insulin injection sites by 
visual and palpatory methods for lipodystrophy. Once 
a week telephonic follow-up and counseling was done 
by diabetes educator nutritionist, while once a month 
online consultation was done by treating clinician.

RESULTS

After intervention, her weight, BMI and waist 
circumference was reduced by 11.1%, 10% and 14.85% 
respectively. The TDD of insulin was reduced by 56% 
while her HbA1c, fasting & post-meal blood glucose 
was reduced by 11.5%, 20% and 29% respectively from 
baseline (Table 1). Improvement in the lipid parameters 
and blood pressure were also seen. Except insulin dose, 
other medications remained unchanged.

The basal-bolus dose of insulin after intervention is as 
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below. 

Inj. Human Actrapid (Regular) Insulin: 06U-18U-14U 
(BBF, BL & BD)

Inj. Human Insulatard (NPH) Insulin: 06U-00-15U (at 
9am & 9pm)

Total daily dose (TDD) of insulin: 59 units/day.

Tab. Metformin 1000 1-0-1 (for PCOS)

Tab. Voglibose 0.3 1-0-1(For Postprandial 
Hyperglycemia)

Tab. Telmisartan 20mg once a day at dinner

DISCUSSION

The prevalence of obesity is increasing globally, which not 
only increases the risk of type2DM, but is also affecting 
people with type 1DM, primarily due to changing dietary 
habits and poor exercise compliance. Management of 
such cases of double diabetes is challenging. On the 
evening of 24 March 2020, the Government of India 
ordered a nationwide lockdown for limiting movement of 
the entire 1.38 billion (138 crore) population of India as 
a preventive measure against the COVID-19 pandemic in 
India [8]. People with uncontrolled diabetes are believed 
to have higher risk of developing complications, their 
severity and death. Studies have shown the potential 
benefits of remote telemedicine in diabetes care and it’s 
use is rapidly increasing due to the pandemic [9-11]. In a 
systematic review of 29 studies in the field of paediatric 
diabetes care, 12 it was concluded that telemedicine has 
the potential to facilitate patient monitoring and can 
improve short-term glycaemic control in some contexts. 
Our case study has shown that the use of telemedicine 
through structured virtual/telephonic connect for 
lifestyle modification under clinician’s guidance via 
diabetes educator and nutritionist can adequately 
reduce generalized and central obesity, reduce blood 

pressure, achieve better glycaemic control on lesser 
insulin doses, improve lipid parameters, and offer better 
quality of life by reducing risk of depression in a difficult 
case of double diabetes (obese T1DM) during the time 
of pandemic, when in-person consultation is challenging 
[12-17].

CONCLUSION

Through holistic approach, implementing diabetes 
education via telemedicine can help to achieve best 
possible compliance for strict diet adherence, regular 
exercise and monitoring, which does reduce obesity, 
glycosylated HbA1c, insulin doses and risk of depression 
in a person with double diabetes.

REFERENCES

1. Abarca-Gómez L, Abdeen ZA, Hamid ZA, et al. Worldwide 
trends in body-mass index, underweight, overweight, 
and obesity from 1975 to 2016: a pooled analysis of 
2416 population-based measurement studies in 128· 9 
million children, adolescents, and adults. Lancet 2017; 
390:2627-2642.

2. Arai K, Yokoyama H, Okuguchi F, et al. Association 
between body mass index and core components of 
metabolic syndrome in 1486 patients with type 1 
diabetes mellitus in Japan (JDDM 13). Endocr J 2008; 
55:1025–1032.

3. Polsky S, Ellis SL. Obesity, insulin resistance, and type 1 
diabetes mellitus. Curr Opin Endocrinol Diabetes Obes 
2015; 22:277–282. 

4. Kilpatrick ES, Rigby AS, Atkin SL. Insulin resistance, the 
metabolic syndrome, and complication risk in type 1 
diabetes: “Double diabetes” in the diabetes control and 
complications trial. Diabetes Care 2007; 30:707–712.

5. Fellinger P, Fuchs D, Wolf P, et al. Overweight and obesity 
in type 1 diabetes equal those of the general population. 

Table 1: Changes in anthropometric measurements, biochemical Parameters and blood pressure.

 Sept 2020 (Baseline) 1/1/2021 (Post intervention) Post intervention % Change
Weight (kgs) 67.8 61 10%
BMI (kg/m2) 30.1 27.1 10%
Waist (cms) 101 86 14.85%

Insulin Total Daily Dose (units/day) 134 59 56%
FBG (mg/dl) 200 160 20%

PPBG (mg/dl) 240 170 29%
HbA1C (%) 8.7 7.7 11.50%

Cholesterol (mg/dl) 186 143 23.10%
Triglyceride (mg/dl) 156 120 23%

LDL-Cholesterol(mg/dl) 116 77 33.60%
HDL- Cholesterol (mg/dl) 38.8 42 8.30%

Sr. Creatinine (mg/dl) 0.5 0.5 NIL
eGFR 123 123 NIL

SGPT (mg/dl) 22 23 NIL
SGOT (mg/dl) 21 22 NIL

Uric Acid (mg/dl) 3.45 3.5 Nil
Systolic Blood pressure (mm of Hg) 140 130 7.10%
Diastolic Blood pressure (mm of Hg) 90 82 8.90%

https://www.sciencedirect.com/science/article/pii/S0140673617321293
https://www.sciencedirect.com/science/article/pii/S0140673617321293
https://www.sciencedirect.com/science/article/pii/S0140673617321293
https://www.sciencedirect.com/science/article/pii/S0140673617321293
https://www.sciencedirect.com/science/article/pii/S0140673617321293
https://www.jstage.jst.go.jp/article/endocrj/55/6/55_K08E-167/_article/-char/ja/
https://www.jstage.jst.go.jp/article/endocrj/55/6/55_K08E-167/_article/-char/ja/
https://www.jstage.jst.go.jp/article/endocrj/55/6/55_K08E-167/_article/-char/ja/
https://www.jstage.jst.go.jp/article/endocrj/55/6/55_K08E-167/_article/-char/ja/
https://journals.lww.com/co-endocrinology/Abstract/2015/08000/Obesity,_insulin_resistance,_and_type_1_diabetes.5.aspx
https://journals.lww.com/co-endocrinology/Abstract/2015/08000/Obesity,_insulin_resistance,_and_type_1_diabetes.5.aspx
https://diabetesjournals.org/care/article-abstract/30/3/707/25645
https://diabetesjournals.org/care/article-abstract/30/3/707/25645
https://diabetesjournals.org/care/article-abstract/30/3/707/25645
https://diabetesjournals.org/care/article-abstract/30/3/707/25645
https://link.springer.com/article/10.1007/s00508-018-1434-9
https://link.springer.com/article/10.1007/s00508-018-1434-9


Gupta, et al. J Res Med Dent Sci, 2022, 10 (10):154-157

157Journal of Research in Medical and Dental Science | Vol. 10 | Issue 10 | October 2022

Wiener klinische Wochenschrift 2019; 131:55-60. 

6. Soedamah-Muthu SS, Chaturvedi N, Fuller JH, et al. Do 
European people with type 1 diabetes consume a high 
atherogenic diet? 7-year follow-up of the EURODIAB 
prospective complications study. Eur J Nutr 2013; 
52:1701-1710. 

7. Merger SR, Kerner W, Stadler M, et al. Prevalence and 
comorbidities of double diabetes. Diabetes Res Clin 
Pract 2016; 119:48–56. 

8. Frielitz FS, Muller-Godeffroy E, Hubner J, et al. Monthly 
video-consultation for children with type 1 diabetes 
using a continuous glucose monitoring system: Design 
of ViDiKi, a multimethod intervention study to evaluate 
the benefit of telemedicine. J Diabetes Sci Technol 2020; 
141:105-111.

9. Bakhach M, Reid MW, Pyatak EA, et al. Home 
telemedicine (CoYoT1 Clinic): A novel approach to 
improve psychosocial outcomes in young adults with 
diabetes. Diabetes Educ 2019; 45:420-430.

10. Marker AM, Monzon AD, Nelson EL, et al. An intervention 
to reduce hypoglycemia fear in parents of young kids 
with type 1 diabetes through video-based telemedicine 
(REDCHiP): Trial design, feasibility, and acceptability. 

Diabetes Technol Ther 2020; 22:25-33.

11. De Guzman KR, Snoswell CL, Taylor ML, et al. A 
systematic review of pediatric telediabetes service 
models. Diabetes Technol Ther 2020; 22:623-638.

12. Ashfaque AR, Khanam N, Khan F, et al. Assessment of 
self-care practices among type 2 diabetes patients at a 
tertiary care hospital-A cross-sectional study. J Evol Med 
Dent Sci 2020; 9:2630-2635. 

13. Ashtankar PV, Sawarkar P. Role of panchatikta 
panchaprasutik niruha vasti in prediabetes. Int J 
Ayurvedic Med 2020; 11:588-593. 

14. Belsare A, Sawarkar G, Mahure P. An observational study 
protocol for the prevalence of non-insulin dependent 
diabetes mellitus in different types of prakruti in 
wardha city. Int J Modern Agricul 2020; 9:96-99. 

15. Inamdar SA, Agarwal H, Acharya S, et al. Coexistence 
of hypertriglyceredemia and hypercholesterolemia 
with gestational diabetes mellitus in pregnancy: A case 
report. Med Sci 2020; 24:594-598. 

16. Jankar JS, Harley KN, Mohod KM, et al. Association of 
urinary albumin with HbA1c Levels in subjects of type 
2 diabetes mellitus in central India. J Evol Med Dent Sci 
2020; 9:3921-3925.

https://link.springer.com/article/10.1007/s00394-012-0473-7
https://link.springer.com/article/10.1007/s00394-012-0473-7
https://link.springer.com/article/10.1007/s00394-012-0473-7
https://link.springer.com/article/10.1007/s00394-012-0473-7
https://www.sciencedirect.com/science/article/pii/S016882271630153X
https://www.sciencedirect.com/science/article/pii/S016882271630153X
https://journals.sagepub.com/doi/abs/10.1177/1932296819861991
https://journals.sagepub.com/doi/abs/10.1177/1932296819861991
https://journals.sagepub.com/doi/abs/10.1177/1932296819861991
https://journals.sagepub.com/doi/abs/10.1177/1932296819861991
https://journals.sagepub.com/doi/abs/10.1177/1932296819861991
https://journals.sagepub.com/doi/abs/10.1177/0145721719858080
https://journals.sagepub.com/doi/abs/10.1177/0145721719858080
https://journals.sagepub.com/doi/abs/10.1177/0145721719858080
https://journals.sagepub.com/doi/abs/10.1177/0145721719858080
https://www.liebertpub.com/doi/abs/10.1089/dia.2019.0244
https://www.liebertpub.com/doi/abs/10.1089/dia.2019.0244
https://www.liebertpub.com/doi/abs/10.1089/dia.2019.0244
https://www.liebertpub.com/doi/abs/10.1089/dia.2019.0244
https://www.liebertpub.com/doi/abs/10.1089/dia.2019.0489
https://www.liebertpub.com/doi/abs/10.1089/dia.2019.0489
https://www.liebertpub.com/doi/abs/10.1089/dia.2019.0489
https://www.jemds.com/data_pdf/Rutuj N. Waghmare---ORI-Checked.pdf
https://www.jemds.com/data_pdf/Rutuj N. Waghmare---ORI-Checked.pdf
https://www.jemds.com/data_pdf/Rutuj N. Waghmare---ORI-Checked.pdf
https://www.ijam.co.in/index.php/ijam/article/view/1545
https://www.ijam.co.in/index.php/ijam/article/view/1545
http://www.modern-journals.com/index.php/ijma/article/view/112
http://www.modern-journals.com/index.php/ijma/article/view/112
http://www.modern-journals.com/index.php/ijma/article/view/112
http://www.modern-journals.com/index.php/ijma/article/view/112
https://discoveryjournals.org/medicalscience/current_issue/v24/n102/A21.pdf
https://discoveryjournals.org/medicalscience/current_issue/v24/n102/A21.pdf
https://discoveryjournals.org/medicalscience/current_issue/v24/n102/A21.pdf
https://discoveryjournals.org/medicalscience/current_issue/v24/n102/A21.pdf
https://go.gale.com/ps/i.do?id=GALE%7CA647991565&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=22784748&p=HRCA&sw=w&userGroupName=anon%7E4923a183
https://go.gale.com/ps/i.do?id=GALE%7CA647991565&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=22784748&p=HRCA&sw=w&userGroupName=anon%7E4923a183
https://go.gale.com/ps/i.do?id=GALE%7CA647991565&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=22784748&p=HRCA&sw=w&userGroupName=anon%7E4923a183

