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Research Society for the Study of Diabetes in India (RSSDI) founded by Prof. MMS Ahuja in the year 1972 is the biggest 
scientific association of healthcare professionals involved in promoting diabetes education and research in India. RSSDI 
is happy to collaborate with USV to support their endeavour to make India the ‘Diabetes care capital of the world’. 
Through this collaboration, RSSDI would like to strengthen the cadre of diabetes educators by empowering them with 

recent updates in diabetes management helping bridge the gap between the physician and the patient. Today, the rule of 

50% is prevailing in terms of awareness, detection, treatment and control in T2DM. Our aspiration is to achieve 90-90-

90-90 i.e.90% of people with diabetes should be made aware, 90% should be detected, 90% of those detected should 
be treated, and 90% of those treated should reach their goals.

Indian Diabetes Educator Journal (IDEJ) is the first of its kind in India, and the longest running monthly diabetes educator 

journal since April 2015 and continues its endeavour to spread awareness, knowledge and enable healthcare teams to 
manage individuals with diabetes and empower them for self-care. RSSDI IDEJ will continue to keep the members of 
diabetes care team abreast with concepts of Diabetes Self-Management Education/Support (DSME/S) with a reach of 

44000 doctors and diabetes educators digitally. 

As the monsoon season sets in, it brings unique challenges for individuals with diabetes. This edition of IDEJ focuses on 
the theme "Monsoon and Diabetes Care" highlighting how seasonal changes can impact blood glucose control, 

physical activity, and overall diabetes management. From dealing with increased infections and foot care concerns to 

managing fluctuations in mood and physical activity due to weather changes, this issue explores practical strategies to 

support people with diabetes during the rainy season. It aims to equip diabetes educators with actionable insights to 
provide personalized care for individuals with diabetes throughout the monsoon.

We sincerely thank our contributors for making this issue delightful reading for our readers. We dedicate this journal to all 

the healthcare professionals who are working relentlessly towards making “India–The Diabetes Care Capital of the World.”

 Sincere Regards,

                  Dr. Sanjay Agarwal
 RSSDI Secretary

FOREWORD

Disclaimer: This Journal provides news, opinions, information and tips for effective counselling of people with diabetes. This Journal intends to empower your clinic 

support staffs for basic counselling of people with diabetes. This journal has been made in good faith with the literature available on this subject. The views and 

opinions expressed in this journal of selected sections are solely those of the original contributors. Every effort is

made to ensure the accuracy of information but Hansa Medcell or USV Private Limited will not be held responsible for any inadvertent

error(s). Professional are requested to use and apply their own professional judgement, experience and training and should not

rely solely on the information contained in this publication before prescribing any diet, exercise and medication.

Hansa Medcell or USV Private Limited assumes no responsibility or liability for personal or the injury,

loss or damage that may result from suggestions or information in this book.
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The monsoon season offers a refreshing break from 
the heat, but it also presents distinct health 
challenges for individuals living with diabetes. From 
fluctuating blood glucose levels to a heightened risk 
of infections, particularly in the feet, the rains 
demand extra vigilance. Here's a comprehensive, 
rain-proof health guide to managing diabetes during 
the monsoon.
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Cover Story: Drizzles, Downpours, and Diabetes: 
A Rain-proof Health Guide

1. Watch your plate and portion: During the monsoons, many people tend to 

indulge in fried snacks and high-calorie comfort foods. Reduced outdoor 

activity due to incessant rains can exacerbate weight gain and insulin 

resistance, leading to elevated glucose and glycated hemoglobin (HbA1c) 

levels. One study reported a seasonal variation in HbA1c levels, with monsoon 

months showing increased values, likely due to decreased physical activity 

and dietary indulgences.

¢ Opt for healthier cooking methods like baking, steaming, or grilling 

instead of deep-frying.

¢ Limit portion sizes to enjoy fried snacks, and always pair them with protein or fiber to balance carbohydrate intake.

¢ Avoid street food intake to reduce the risk of gastrointestinal infections.

2. Maintain physical activity indoors: Physical activity often takes a backseat during rainy days, but movement is crucial for blood 

glucose control.

¢ Practice indoor walking, yoga, or online fitness routines. 10 minutes of continuous stair climbing and descending has also been 

shown to improve post-meal glucose response. 

¢ Use simple tools like resistance bands or light weights.

¢ Keep a fixed routine to stay consistent, even on gloomy days.

Dr. Umesh Masand  

MD, FDFM (Fellowship in Diabetic Foot 
Management), FIPA (Fellowship of the 
Indian Podiatry Association)
Senior Consultant Physician,
Cardio-Diabetologist and Director,
Masand Clinic, Indore
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3. Guard against infections – Especially in the feet: Wet and humid 

conditions increase the risk of fungal infections and foot ulcers, especially in 
people with diabetes, who already have reduced peripheral sensation. 
People with diabetes are reported to have an increased infection-related 
hospital admissions during the monsoon season. 

¢ Keep feet dry and clean; inspect them daily for cuts, blisters, or signs of 
infection. 

¢ Avoid walking barefoot, even indoors.

¢ Use antifungal powders and wear breathable, waterproof footwear.

4. Prioritize hygiene and immune support: The monsoon season is 

associated with a spike in infections, including flu, gastroenteritis, and skin 

conditions. Make sure to include immune-boosting foods such as turmeric, 

ginger, garlic, vegetable soups, and citrus fruits in the diet.

5. Monitor blood sugar regularly: Unusual weather patterns and diet changes can affect glucose levels.

¢ Check blood glucose more frequently, especially if feeling unwell. 

¢ Record readings and note any patterns or changes.

¢  Stay in touch with your healthcare provider for timely adjustments to medications.
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6. Emergency preparedness: Monsoons can disrupt access to pharmacies and clinics.

¢ Stock up on medicines, insulin, testing strips, and essentials.

¢ Keep emergency contact numbers handy. 

¢ Store medications in a cool, dry place to avoid spoilage.

Resources:
1. A huja S, Sugandha S, Kumar R, Zaheer S, Singh M. Seasonal variation of HbA1c levels in diabetic and non-diabetic patients. Pract Lab Med. 

2024;40:e00396. Published 2024 Apr 23. doi:10.1016/j.plabm.2024.e00396

2.  Reynolds A, Mitri J. Dietary Advice For Individuals with Diabetes. [Updated 2024 Apr 28]. In: Feingold KR, Ahmed SF, Anawalt B, et al., editors. Endotext 

[Internet]. South Dartmouth (MA): MDText.com, Inc.; Available from: https://www.ncbi.nlm.nih.gov/books/NBK279012/

3.  Bellini A, Nicolò A, Rocchi JE, et al. Walking Attenuates Postprandial Glycemic Response: What Else Can We Do without Leaving Home or the Office?. Int J 

Environ Res Public Health. 2022;20(1):253. doi:10.3390/ijerph2001025

Managing diabetes during the monsoon is about preparation, awareness, and adaptation. By making smart food choices, staying 
active indoors, and being vigilant about infections and blood glucose levels, one can enjoy the season safely and comfortably. Let the 

rain pour, but don’t let it dampen your health goals!
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Dr. Satish Chander Wasoori

Dr. Arsh Wasoori

MD (Medicine), MD (Endocrinology), 
Fellow of the American College of 
Endocrinology  
Senior Consultant Diabetologist and 
Endocrinologist, Paras Hospitals, Gurgaon

MBBS
SHO, Ealing Hospital, London, UK

The monsoon season, characterized by high 

humidity, fluctuating temperatures, and increased 

environmental contamination, is linked with an 

elevated risk of infectious diseases. Elevated 

glucose levels in diabetes significantly increase the 

risk of infections due to multifactorial immune 

dysfunction. A large study found that diabetes 

accounts for approximately 6% of infection-related 

hospitalizations and 12% of infection-related 

deaths. Microvascular complications such as 

neuropathy increase the risk of unnoticed skin 

injuries, while impaired vascular flow hampers 

immune cell delivery and tissue healing, promoting 

progression and recurrence of infections and ulcers 

due to poor healing.

Vector-borne infections in monsoon: Monsoon-related climatic changes 

increase the risk of vector-borne diseases by enhancing vector breeding and 

shortening the incubation period of pathogens. This facilitates the 

transmission of malaria, dengue, and chikungunya by mosquitoes.  These 

infections, usually characterized by fever, myalgia, and thrombocytopenia, 

can have a more severe clinical course in diabetes. Fever-induced anorexia 

and low caloric intake can lead to hypoglycemia in patients on insulin or 
sulfonylureas, necessitating frequent monitoring and therapy adjustment.

Water-borne and food-borne infections in monsoon: Monsoon-related 

contamination of food and water significantly heightens the risk of infections. 

Food-borne infect ions l ike enteric fever, botul ism, hepati t is, 

campylobacteriosis, and water-borne infections like cholera, shigellosis, 

leptospirosis, and schistosomiasis are quite common. In people with 

diabetes, such infections may precipitate dehydration, electrolyte 

imbalances, and acute hyperglycemic crises like diabetic ketoacidosis (DKA), 

hyperosmolar hyperglycemic state (HHS), and altered counterregulatory 

hormonal activity during illness.

Rainy Season Health Alert: Managing Infections in Diabetes
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Fungal and bacterial skin infections: Increased humidity promotes 

overgrowth of candida species and dermatophytes, leading to cutaneous 
fungal infections, particularly in intertriginous areas. Additionally, maceration 
of skin and poor foot hygiene may predispose people with diabetes to 
bacterial skin infections such as cellulitis, which can progress to
limb-threatening diabetic foot if not addressed promptly. Preventive foot care 
and daily inspection are crucial in reducing morbidity.

Respiratory tract infections: Damp conditions can worsen mold and dust mite exposure, triggering respiratory infections or 

allergies. People with long-standing diabetes or poorly controlled blood glucose levels may face severe lower respiratory tract 

infections, requiring close monitoring.

1. Blood glucose and ketone monitoring: Infections can raise blood glucose levels, and hence, frequent glucose and ketone 

testing is essential. Monitoring of urine (urine routine and microscopy test) is essential for those on sodium-glucose co-

transporter (SGLT) inhibitors, and sick day rules should include hydration, continued medications, and insulin adjustments 
under supervision as required.

Infection management in diabetes
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¢ The monsoon season increases infection risks for people with diabetes, including vector-borne, water-borne, food-borne, 

fungal, bacterial, and respiratory infections.

¢ Diabetes complications like poor circulation and neuropathy raise infection severity, requiring regular blood glucose checks 

and proper foot care.

¢ Preventive measures such as hygiene, immunizations, and vector control are key to managing monsoon-related infections in 

diabetes.

Key points

Resources:
1. Zhou K, Lansang MC. Diabetes Mellitus and Infection. [Updated 2024 Jun 30]. In: Feingold KR, Ahmed SF, Anawalt B, et al., editors. Endotext [Internet]. 

South Dartmouth (MA): MDText.com, Inc.; 2000. Available from: https://www.ncbi.nlm.nih.gov/books/NBK569326/

2.  Charles, Marie & Kali, Arunava & Vidyalakshmi, Santhanam. (2023). Impact of Monsoon on the Pattern of Infectious Diseases in the Indian Setting-A 
Review. Journal of clinical and diagnostic research. 10.7860/JCDR/2023/61624.17718

3.  Asha, Ch & Raju, Kiran & Sri, Prof & Fellow, Post & Chaduvula, Dr. (2019). Studies on Seasonal Diseases and Preventive Measures. 309–313

2. Adequate hydration and nutrition: Adequate fluid intake and balanced meals help in avoiding dehydration and 

hypoglycemia. Oral rehydration solution (ORS) can be used in case of vomiting and diarrhea.

3. Hygiene and preventive measures: Immunizations, safe drinking 

water, hand hygiene, and avoiding street food can help in preventing 

infections. 

4. Vector control: Using mosquito nets, repellents, and removing stagnant 

water helps prevent diseases like malaria and dengue. Wear full-sleeved 

clothing outdoors. 

5. Foot care: Keeping feet dry, wearing protective footwear, and daily 

inspection of feet for injuries or infections can prevent the incidence of 

diabetic foot.

An integrated approach combining glycemic management, prevention strategies, patient education, and early clinical intervention 

is essential to minimize monsoon-related complications in diabetes. Use of anti-hyperglycemic agents like insulin and metformin 

can significantly reduce the risk of infection.



Fluctuating weather, increased humidity, and 
changes in daily routines can all impact glycemic 
control in diabetes. Understanding these conditions 
and adopting proactive strategies is essential for 
effective diabetes management during the 
monsoon.
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¢ Glycemic variability: Seasonal changes, including the monsoon, can influence blood glucose trends. Studies using 

continuous glucose monitoring have shown that glycemic control often worsens during colder and wetter months, likely due to 

changes in physical activity, sun exposure, sleep, and mood.

¢  Infections and illness: The monsoon increases the risk of infections (flu, respiratory illnesses, water-borne diseases), which 

can affect blood glucose levels and complicate diabetes management.

¢  Mental health: Weather changes and reduced sunlight can affect mood, potentially leading to "monsoon blues" or seasonal 

affective symptoms, which may further impact self-care and glycemic control.

How monsoon affects diabetes management

MD (Phy.), DFH, PGDHSc (Diabetology), 
MHSc (Diabetology)
Consulting Physician and Diabetologist,
Diabetes Speciality Centre, Ghaziabad

Dr. Parul Agarwal

Managing Monsoon Blues in Diabetes

¢ Exercise indoors: Adapt routines to indoor settings like yoga, stretching, 

or stationary cycling. Recreational activities such as dancing or walking 
at home while listening to favorite music can boost mood and help 
manage glucose levels.

¢ Stay connected: Regularly interact with friends and family to reduce 

feelings of isolation and low mood.

¢ Relax and unwind: Engage in activities that promote relaxation and 

reduce stress, such as meditation, deep breathing, or enjoyable hobbies.

¢ Bright light therapy: Especially using a light therapy lamp in the 

morning can help regulate mood and circadian rhythms and may ease depression symptoms by boosting serotonin.

Practical tips for managing monsoon blues in diabetes 
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¢ Stay active indoors with yoga, dancing, or home workouts to manage glucose levels despite rainy-day inactivity.

¢  Boost mental well-being by staying socially connected, using light therapy, and maintaining good sleep to fight monsoon blues.

¢ Prevent infections and fluctuations by staying vigilant with hygiene, medication, and regular glucose monitoring.

Key points

Resources:
1. Belsare P, Bartolome A, Stanger C, Prioleau T. Understanding temporal changes and seasonal variations in glycemic trends using wearable data. Sci 

Adv. 2023;9(38):eadg2132. doi:10.1126/sciadv.adg2132

2. Chen Y, Yuan Y. Examining the non-linear association between ambient temperature and mental health of elderly adults in the community: Evidence 
from Guangzhou, China. BMC Public Health. 2024;24(1):2064. Published 2024 Jul 31. doi:10.1186/s12889-024-19511-9

3. Ratter-Rieck JM, Roden M, Herder C. Diabetes and climate change: Current evidence and implications for people with diabetes, clinicians and policy 
stakeholders. Diabetologia. 2023;66(6):1003–1015. doi:10.1007/s00125-023-05901-y

¢ Prioritize sleep: Maintain a regular sleep schedule. Quality sleep helps you stay motivated and energized, even on gloomy, 

rainy days.

Managing diabetes during the monsoon requires vigilance, adaptability, and proactive planning. By understanding the seasonal 

challenges and implementing targeted strategies, people with diabetes can minimize risks and maintain optimal health throughout 

the rainy season.



Rainy Season Food Safety: A Practical Guide

Dr. Nitin Jain

MD (Medicine), D. Card., FIACM, F. Echo 
Cardiography
Consultant Diabetologist, Atishay Hospital, 
Gwalior

safety procedures are necessary because of the increased risk of food contamination and gastrointestinal disorders during the 

monsoon season. These include: 

¢ Produce should be washed properly before cooking.

¢  Potable water should be used to completely clean raw meats, fresh fruits, and vegetables.

¢  Limiting microbial growth is achieved by post-wash drying and storing well in paper bags in the refrigerator.

¢ To avoid exposure to pathogens, cut fruits and salads must be eaten right away.

The high levels of humidity and moisture during the 
monsoon season create the perfect conditions for 
the growth of microorganisms, particularly bacteria 
and fungi. Due to quick microbial contamination of 
food items, the risk of infections and foodborne 
diseases increases. The Food Safety and Standards 
Authority of India (FSSAI) highlights that strict food 

9

¢ Steer clear of outside street food, since it may be contaminated with germs.

¢  Products from bakeries, such as bread, pav, toast, etc., are extremely 
perishable and prone to mold growth in moist environments.

Safe practices for consumption 

¢ It's essential to clean kitchenware and surfaces both before and after preparing 
food. 

¢  Contamination is reduced by using hot water and disinfectants to clean floors 
and utensils. 

¢  It is recommended to clean the refrigerator often and to avoid overstocking to 
stop microbial growth and spoilage. 

Hygiene in the kitchen 
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¢ Contamination hazards are decreased by maintaining personal hygiene, which 
includes washing hands properly, cutting nails, and wearing clean clothes.

¢ Because of the higher danger of water-borne diseases during the monsoon, it is 
imperative to drink boiled or filtered water.

Personal cleansing 

¢ To lower microbiological dangers, every food should be eaten fresh.

¢  Avoid eating raw salads and disinfect leafy vegetables with salt water. 

¢  Perishables and cooked food should be promptly refrigerated and reheated 
before consumption. 

¢  Eggs and raw meat should be kept apart to prevent cross-contamination. 

Safe food storage and cooking 

¢ Raw ingredients that are susceptible to moisture should be kept under dry 
conditions. 

¢  To lower the danger of spoiling during storage, bulk purchases should be 
avoided during the rainy season.

To avoid foodborne illnesses, the monsoon season necessitates stricter food safety 
regulations. Clean handling, secure storage, appropriate cooking, and personal 
hygiene should all be prioritized. Minimizing health hazards during this season 
requires careful food storage, frequent kitchen cleaning, and avoiding contaminated 
and street food.

Dry ingredient storage 

Resources:
1. Khillare, Rajpal & Chilkhalikar, A. Food Safety Measures for Monsoon. Article ID: 37849, 2022, E-ISSN: 2581-8317. Available at: 

https://www.researchgate.net/publication/362387536_Food_Safety_Measures_for_Monsoon. 

2.  Food Safety and Standards Authority of India, Food safety during monsoon, Available at: https://fssaivideolibrary.fssai.gov.in/login?themeId=8. 
thAccessed on 25  April 2025.



Ms. Prabavathy Vijay
Here's what MDE Prabavathy Vijay has to say:

Personalized education, regular follow-ups, and 

ongoing support were key to her successful GDM 

management. This case shows how a collaborative, 

patient-centered approach—and the vital role of 

diabetes educators—can lead to healthier outcomes 

for both mother and baby.

NDEP and T1DE Certified Diabetes Educator

Dr. D. Priyamalini
MD (Ger. Medicine), D. Diab.
Sr. Consultant Diabetologist and Geriatric 
Physician, Rajiv Gandhi Govt. General Hospital 
and MMC, Chennai

Collaborative Approach to Managing Gestational Diabetes:
A Doctor's Experience on the MyCare Patient Support Program for PwD

Here's what Dr. Priyamalini has to say:

A 33-year-old woman with GDM consulted me for elevated blood glucose levels—fasting at 149 mg/dL and postprandial at

200 mg/dL. GDM requires strict glucose control to prevent complications in both mother and baby, and management includes 

medical nutrition therapy along with pharmacotherapy, and at times, insulin to maintain glucose levels within the desired range. 

With consistently elevated blood glucose levels, she needed careful management to ensure a safe delivery and the well-being of her 

baby. She was started on insulin therapy to achieve optimal glucose control.  She and her family were unaware of GDM and healthy 

eating practices, which contributed to increased stress about her condition. To support her further, she was referred to MyCare 

Diabetes Educator (MDE), Ms. Prabavathy Vijay, for personalized dietary guidance and further counselling.

MDE Prabavathy offered support with empathy, reassuring her and motivating her to adopt key dietary changes. She took a detailed 

dietary recall, taking into account her likes and dislikes. She introduced small, achievable dietary goals on a weekly basis—like 

regular, well-spaced meal patterns, replacing simple carbohydrates with complex ones, incorporating healthy proteins, and 

sufficient fiber in all meals, etc. A personalized meal plan was provided, along with recipe ideas and videos in her preferred 

language.

MDE Prabavathy introduced stress-relief strategies, involved the family in supportive care, and encouraged short, simple physical 

activities. She also provided guidance on insulin use. By the fourth follow-up, her fasting blood glucose had improved to 90 mg/dL, 

postprandial glucose was reduced to 110 mg/dL, and she later delivered a healthy baby. 

A 33-year-old woman with gestational diabetes 
mellitus (GDM) was managed by Dr. Priyamalini.









1.  What inspired you to investigate the impact of food order on glycemic control in women with gestational diabetes?

Ans. We were motivated by the growing need for practical, non-

pharmacological strategies to improve glycemic control in women with 

gestational diabetes mellitus (GDM). While diet plays a central role in 

managing GDM, relatively few studies focus specifically on the impact 

of food order in this population. Most research has centered on

type 2 diabetes, and much of the evidence is limited in scope. Given the 

rising prevalence of GDM, especially in regions like India, we wanted to 

fill this gap and provide evidence that could be directly applied in real-

world settings.

 Our aim was to investigate whether implementing a simple dietary 
strategy, such as eating vegetables first, could lead to meaningful glycemic benefits for pregnant women with GDM. 
Additionally, we wanted to explore the underlying mechanisms of this approach within the Indian population, where dietary 

patterns and cultural food practices differ significantly from those in other populations. By doing so, we hope to motivate 
dietitians and healthcare providers to incorporate food order strategies into their future consultations for GDM management.

“Food order affects blood glucose and insulin levels 
in women with gestational diabetes”
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Dr. J. S. Kumar is a distinguished physician and academician serving as 
Diabetology In-charge, Associate Dean (PG Academics), and Head of the 
Department and Professor of Medicine at SRM Medical College, Tamil 
Nadu. With over two decades of expertise in internal medicine and 
diabetology, he is internationally recognized for his clinical excellence, 
academic leadership, and prolific research. A fellow of the Royal College 
of Physicians (Edinburgh), Dr. Kumar has authored more than
60 publications and guided numerous PhD and postgraduate students. 
His pioneering work spans diabetes management, endocrinology, and 
non-invasive diagnostic technologies. Actively involved with leading 
global diabetes associations, he is also a certified insulin pump provider 
and accomplished marathon runner, inspiring peers and students alike 
through dedication to both medicine and holistic wellness.

MD (Medicine), Grad. Dip. DC (Australia), 
FRCP (Edinburgh)

Diabetology In-charge, Associate Dean (PG Academics), 
Head of Dept. and Prof. of Medicine, 

SRM Medical College (SRMIST), Tamil Nadu

Dr. J. S. Kumar

Research Highlights:
Expert Insights: Interview with Dr. J. S. Kumar 
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2. Could you elaborate on the study design? How was the meal sequence structured in your study?

Ans. Our study was a controlled, comparative trial conducted among women diagnosed with GDM. The intervention group received 

a customized meal plan emphasizing a specific food order: Non-starchy vegetables were consumed first, followed by protein-

rich foods, and carbohydrates were eaten last in each main meal. This 

sequence was consistently followed throughout the intervention period. 

In contrast, the control group continued with their routine antenatal care 

and received standard dietary counseling without any specific guidance 

on food order. They followed their usual homemade diets, reflecting 

typical eating habits.

 To assess the impact of the intervention, we measured postprandial 

glucose and serum insulin levels, used continuous glucose monitoring 

(CGM), and evaluated changes in the metabolic profile and gut 

microbiota. This comprehensive design allowed us to evaluate both 

immediate glycemic responses and broader metabolic effects of structured meal sequencing.

3.  Your results indicate that the sequence of food consumption can significantly affect postprandial glucose and insulin 

levels. What are the underlying physiological mechanisms that explain these effects?

Ans. Several physiological mechanisms help to explain the glucose-lowering effect of eating vegetables first:

¢ Slower gastric emptying: Fiber-rich vegetables, when consumed before other foods, slow down the rate at which the 

stomach empties its contents, delaying glucose absorption.

¢ Blunted glycemic response: Delayed carbohydrate digestion helps to prevent rapid glucose spikes.

¢ Enhanced insulin efficiency: Early intake of fiber and fat can modulate the insulin response, making it more effective when 

carbohydrates are finally absorbed.

¢ Lower glycemic load in the initial phase of digestion: This reduces the initial glucose surge and gives the body more time to 

respond appropriately.

4.  How can this research guide dietary advice for pregnant women? How can diabetes educators apply this in real-

world counseling?

Ans. Our findings offer a simple, practical intervention that can be easily 

integrated into dietary counseling for women with GDM. Rather than 
focusing solely on food restriction, educators can empower women by 

recommending a change in eating order. Advising women to start meals 
with non-starchy vegetables—like salads or cooked greens 
(vegetables)—followed by protein, and saving carbohydrates for last, is 

an easy-to-follow strategy that supports better glucose control. This 
approach can be adapted to different cuisines and cultural diets, 
making it broadly applicable in clinical practice.

Meal sequencing 
for diabetes

Carbohydrate
sources

Non-starchy 
vegetables

Protein sources
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5.  What limitations were encountered during your research, and what directions should future studies take to enhance 

glucose control in gestational diabetes?

Ans.  One of the main limitations of our study was its relatively short duration and the reliance on participant adherence to food order 

instructions at home. While we provided clear demonstrations of portion sizes, actual intake varied due to individual 

preferences and practical challenges. Common issues included inconsistent portion sizes, pregnancy-related symptoms such 

as nausea or vomiting that led to skipped meals, and variations in meal preparation.

 We attempted to reduce these limitations by educating patients and their families, encouraging them to support the correct 

food order at home. Participants were also asked to record food intake in food diaries or share food photos via mobile apps. 

Despite some challenges, many participants and their families were highly cooperative, which greatly contributed to the 

success of the study.

 Future studies should focus on more extended follow-up periods and explore how food order interventions can be integrated 

with other nutritional and behavioral strategies, such as the timing of meals, physical activity recording, and cultural food 

habits, to further improve glycemic control in women with gestational diabetes.

Resource: 
Murugesan R, Kumar J, Thiruselvam S, et al. Food order affects blood glucose and insulin levels in women with gestational diabetes. Front Nutr. 
2024;11:1512231. Published 2024 Dec 24. doi:10.3389/fnut.2024.1512231
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Interpreting Blood Reports: CBC-RBC Morphology

Morphology feature Description Associated conditions

Normocytic RBCs Normal-sized RBCs Healthy 

Microcytic RBCs Smaller-than-normal RBCs Iron deficiency anemia, thalassemia

Macrocytic RBCs Larger-than-normal RBCs Vitamin B12/folate deficiency, liver disease

Normochromic RBCs Normal hemoglobin content Healthy 

Hypochromic RBCs Pale RBCs with less hemoglobin Iron deficiency anemia

Hyperchromic RBCs RBCs appear darker Hereditary spherocytosis

Spherocytes Spherical RBCs without central pallor Autoimmune hemolytic anemia, hereditary spherocytosis

Elliptocytes Oval-shaped RBCs Hereditary elliptocytosis

Schistocytes Fragmented RBCs Disseminated intravascular coagulation (DIC), thrombotic
   disorders

Evaluating RBC morphology in the CBC test provides critical clues to diagnose various hematologic and systemic conditions. 

Recognizing these morphological patterns helps guide appropriate clinical investigations and treatment strategies.

Resources:
1. Ford J. Red blood cell morphology. Int J Lab Hematol. 2013;35(3):351–357. doi:10.1111/ijlh.12082. PMID: 23480230.

2. Doig K, Zhang B. A methodical approach to interpreting the red blood cell parameters of the complete blood count. Am Soc Clin Lab Sci. 
2017;30(3):173–185. doi:10.29074/ascls.30.3.173

The complete blood count (CBC) is one of the most 
commonly ordered laboratory tests, providing vital 
information about the cellular components of blood. 
Among these components, red blood cells (RBCs) 
play a crucial role in oxygen transport throughout the 
body. Evaluating RBC morphology - the size, shape, 
colour, and structural characteristics of RBCs offers 
invaluable insights into a wide range of hematologic 
and systemic disorders.

Dr. Sudhir Kumar
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For individuals with diabetes, maintaining an active 

lifestyle is extremely essential for optimal blood 

glucose control and cardiovascular health, aids in 

weight management, and supports overall

well-being. Beyond physical health, it positively 

impacts mental well-being through the release of 

endorphins. Indoor settings facilitate consistent 

Dr. S. S. Akbar

MBBS, MD, PG Dip. Diab. (UK), FACE (USA), 
FRCP (Ireland), FRCP (Glasgow), FRCP 
(Edinburgh), FRCP (London)
Consultant Physician and Diabetologist,
Diabetes Care Clinic, Aligarh, UP

adherence to exercise, especially during the monsoon, when outdoor activities may be limited. Exercise recommendations for 

individuals with diabetes include at least 150 minutes per week of moderate to vigorous aerobic activity. Here are some indoor 

exercises that can be incorporated into a diabetes management plan.
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Staying Active Indoors with Diabetes

¢ Dance fitness activities such as Zumba, salsa, hip hop, and other high-energy dances.

¢  High-intensity interval training (HIIT): Short bursts of intense activity followed by rest periods.

¢  Wall push-ups: Strengthens upper body muscles (pectoralis, triceps, deltoids).

¢   Chair raises: Strengthens lower body muscles (quadriceps, gluteus maximus) for mobility and balance.

¢   Bicep curls/triceps extensions: Targets specific arm muscles for upper body strength.

¢   Yoga: Improves balance, strength, flexibility, coordination, and reduces stress, aiding in glucose control.

Recommended indoor exercises
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¢  Medical consent: Consult your doctor before starting any new exercise regimen for personalized guidance.

¢  Blood glucose monitoring: Regularly check glucose before, during, and after exercise to understand your body's response and 

make adjustments as needed.

¢  Hydration: Stay well-hydrated before, during, and after exercising to prevent dehydration. 

¢  Listen to your body: Heed any discomfort or pain and stop if necessary.

Indoor activity is crucial for diabetes management. Incorporating varied exercises and these guidelines empowers individuals to 

improve health and well-being, even with limited outdoor options.

Key considerations

Resources:
1. Zahalka SJ, Abushamat LA, Scalzo RL, et al. The Role of Exercise in Diabetes. In: Feingold KR, Ahmed SF, Anawalt B, et al., eds. Endotext [Internet]. 

MDText.com, Inc.; Updated January 6, 2023. Available from: https://www.ncbi.nlm.nih.gov/books/NBK549946/

2. Colberg SR, Sigal RJ, Yardley JE, et al. Physical Activity/Exercise and Diabetes: A Position Statement of the American Diabetes Association. Diabetes 

Care. 2016;39(11):2065–2079. doi:10.2337/dc16-1728

3. Jelleyman C, Yates T, O'Donovan G, et al. The effects of high-intensity interval training versus moderate-intensity continuous training on glycaemic 
control and body composition in adults with type 2 diabetes: A systematic review and meta-analysis. Diabetologia. 2015;58(4):611–628. 
doi:10.1007/s00125-014-3461-7

4. American Diabetes Association. (2023, December). Types of physical activity [Handout]. https://professional.diabetes.org/sites/dpro/files/2023-
12/types_of_physical_activity.pdf

5. Chapman A, Meyer C, Renehan E, Hill KD, and Browning CJ. (2017). Exercise interventions for the improvement of falls-related outcomes among older 
adults with diabetes mellitus: A systematic review and meta-analyses. Journal of diabetes and its complications. 31(3), 631–645. 
https://doi.org/10.1016/j.jdiacomp.2016.09.015



Introduction: A potentially lethal infection, 

melioidosis is caused by the gram-negative 
bacteria, Burkholderia pseudomallei, found in 

surface and soil water. The clinical presentation of 
the disease varies from life-threatening septic 
shock to localized abscess formation. Diabetes is 
said to be the most important risk factor, with 

Dr. Kamlesh Kareliya

MD (Medicine), PGDDM
Consultant Physician, Intensivist, and 
Diabetologist, Shree Hospital & ICU, Rajkot

Melioidosis in Diabetes: Risk Factors and Care
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compromised immune function adding to its susceptibility and severity.

Epidemiology: Melioidosis is commonly seen in several tropical regions like 

Southeast Asia, Northern Australia, India, Taiwan, and China. South Asia alone 
accounts for around 44% of the world's melioidosis. Within Southeast Asia, 
the disease remains highly prevalent in Myanmar, Indonesia, Malaysia, 
Singapore, Thailand, and Vietnam. In India, increased case detection has been 
made possible by advancements in diagnostic capabilities, especially in the 
coastal regions of Tamil Nadu, Kerala, and Karnataka. India is especially 
susceptible to melioidosis because of its vast rural population, high 
prevalence of diabetes, and favorable climatic conditions.

In India, diabetes mellitus was found to be the primary underlying cause of B. pseudomallei infection (81.6%). The incidence of 

melioidosis in individuals with diabetes mellitus may be linked to poor glycemic management and hyperglycemia-associated 

impaired immune response. These include impaired phagocytosis, decreased migration in response to interleukin-8, and the lack of 

ability to delay apoptosis or necrosis adds to the reduced ability to eliminate B. pseudomallei.

Research has indicated that individuals with diabetes who have poor glycemic control (HbA1c >8.5%) have considerably reduced 
phagocytosis. These individuals also exhibit higher levels of leukocytes, C-reactive protein, and erythrocyte sedimentation rate (ESR). 

With the rising prevalence of individuals with diabetes having poor glycemic control in melioidosis-endemic regions, the overall burden 
of infection is likely to increase.

Signs and symptoms: Often known as ‘the great mimicker’ of many diseases, the signs and symptoms of melioidosis are

non-specific and overlap with other diseases, such as tuberculosis. 

In India, the infection is commonly manifested as fever, pneumonia, visceral abscess, septic arthritis, abdominal pain, 

hepatomegaly, osteomyelitis, renal failure, splenomegaly, and septicemia. 

Melioidosis and diabetes mellitus: Risk factors



Prevention and care: Treating melioidosis includes the use of antibiotics

(as explained in the figure below). Melioidosis is largely preventable, but raising 

awareness is crucial, especially in endemic regions. Preventive measures for 

endemic areas include:

1. Educating those working on paddy fields on the importance of using 
protective measures, such as gumboots, to reduce exposure risk. 

2. Healthcare providers should be trained for early diagnosis and 
management of melioidosis. Special attention should be given to elderly 

rice field workers presenting with fever and cough unresponsive to 

treatment for diabetes, as they may be overlooked cases of melioidosis.

Figure: Strategies for melioidosis prevention 
and management

Melioidosis is a serious but often overlooked condition in India, particularly in rural and coastal areas. Results can be significantly 

improved by careful clinical evaluation, early diagnosis, suitable antibiotic treatment, and strict glycemic control. Proactive screening 

and clinician education are crucial given the high prevalence of diabetes in India and the growing awareness of melioidosis.

Resources:
1. Mohapatra PR, Mishra B. Burden of melioidosis in India and South Asia: Challenges and ways forward. Lancet Reg Health Southeast Asia. 

2022;2:100004. Published 2022 May 5. doi:10.1016/j.lansea.2022.03.004 

2. Chowdhury S, Barai L, Afroze SR, et al. The Epidemiology of Melioidosis and Its Association with Diabetes Mellitus: A Systematic Review and
Meta-Analysis. Pathogens. 2022;11(2):149. Published 2022 Jan 25. doi:10.3390/pathogens11020149

3. National Centre for Disease Control. Melioidosis: CD Alert. Directorate General of Health Services, Ministry of Health & Family Welfare, Government of 
India. July 2019. Accessed April 15, 2025 from https://ncdc.mohfw.gov.in/wp-content/uploads/2024/05/meliodosis-cd_alert-duly-launched-by-
hon_ble-hfm-on-annual-day-on-30th-july-2019.pdf 

4. Kronsteiner B, Chaichana P, Sumonwiriya M, et al. Diabetes alters immune response patterns to acute melioidosis in humans. Eur J Immunol. 
2019;49(7):1092–1106. doi:10.1002/eji.201848037 

5. Sridharan S, Princess IB, Ramakrishnan N. Melioidosis in critical care: A review. Indian J Crit Care Med. 2021;25(Suppl 2):S161–S165. doi:10.5005/jp-
journals-10071-23837

¢ Melioidosis, an infection caused by gram-negative bacteria, is closely linked with diabetes, with over 80% of cases in India. 

¢ Individuals with diabetes who have poor glycemic control have decreased neutrophil activity and phagocytosis, which raises 
the risk and intensity of infection.

¢ Symptoms of melioidosis include fever, pneumonia, abscesses, and sepsis, which are nonspecific and often mimic 
tuberculosis, making diagnosis challenging.

¢ Treatment involves the use of antibiotics, and prevention calls for safety gear, early screening, and physician education in 
endemic regions.

Key points
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Prevention

Awareness
- Clinician training
- Sensitization for 
the microbiologist

Early diagnosis
- Lateral flow assay
- Bacterial culture
- Molecular tests

Management
- Intensive treatment
- Eradication therapy
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Diabetes Educator's Toolkit:
Skill of the Month – Questioning

A diabetes educator (DE) with excellent counseling 

skills can create a positive mindset, providing 

support and education to individuals with diabetes.

The questioning skills of a DE are effective in 

counseling, as they help people with diabetes take 

charge of their condition, leading to better health 

outcomes.

¢ Open-ended questions encourage reflective thinking and prompt 

individuals to reflect on their behaviors, actions, and motivation for 

change.

¢ Asking open-ended questions rather than questions like- "Have you cut 

back on sweets?" and instead ask "What have you been doing to lower 

your blood glucose level?”

¢ Asking neutral questions like “What kind of exercises are you doing 

nowadays? Rather than “Do you walk daily?”

¢ Questioning allows DE to understand individual needs, lifestyles, and 

challenges, and helps with providing individual support and personalized education.

¢ Questioning gives clear information about the individual, and it also clarifies things.

¢ Setting priorities is crucial, and concise questions are important due to time constraints, leaving no room for in-depth probing.

¢ Avoid asking too many questions, 'why' questions, or irrelevant questions.

¢ Through targeted questions, a DE can help individuals set achievable and realistic health goals.

Questioning is a very important DE skill which enables the DE to build trust and rapport with individuals having diabetes, helping 

them to manage their condition better, empowering the individuals with diabetes to take care of their lives, and helping them set and 

achieve realistic health goals.

Questioning as a DE skill

Resources:
1. American Diabetes Association. Mental Health and Diabetes: A Workbook for Healthcare Professionals, Chapter 1. American Diabetes Association; 

2020. Accessed April 18, 2025. https://professional.diabetes.org/sites/default/files/media/ada_mental_health_workbook_chapter_1.pdf

2. Powers MA, Bardsley JK, Cypress M, et al. Diabetes self-management education and support in adults with type 2 diabetes: A consensus report of the 
American Diabetes Association, the Association of Diabetes Care & Education Specialists, the Academy of Nutrition and Dietetics, the American 
Academy of Family Physicians, the American Academy of PAs, the American Association of Nurse Practitioners, and the American Pharmacists 
Association. Diabetes Care. 2020;43(7):1636–1649. doi:10.2337/dci20-0023



1. I am 26 years old and have had type 1 diabetes 

for the last 20 years. I have recently started working. 

With all the walking, sweating, and now the damp 

monsoon weather, my shoes are often wet for hours. 

I’ve heard this can raise the risk of skin infections. 

Do you have any practical foot care tips to keep my 

foot safe and infection-free?

Ans. Yes, people with diabetes, especially if uncontrolled, are more susceptible to foot infections due to potential neuropathy (nerve 

damage reducing sensation), impaired circulation, and potentially weaker immunity, hindering healing. Here are some practical tips 

that you could follow to prevent foot infections:

¢ Daily inspection: Make sure to check feet daily (while bathing or when going to bed at night) for cuts, blisters, redness, or 

swelling. Neuropathy can mask injuries, allowing infections to develop unnoticed. 

¢ Choose the right footwear: Go for well-fitting (neither too tight nor too loose), closed-toe shoes that are quick-drying and 

waterproof shoes, with a good grip to avoid slipping. Avoid closed shoes made of cloth or leather in heavy rain, as they soak up 

water and take time to dry. Avoid wearing damp shoes for prolonged periods; allow them to dry completely to inhibit microbial 

growth.

¢ Carry an extra pair: Carry or keep a spare pair of dry shoes and socks at your workplace or in your bag, so you can change out 

of wet ones quickly. Change socks during the day if they get wet or sweaty.

¢ Dry feet promptly: Wash feet daily with water and mild soap, drying carefully, especially between toes. Dampness promotes 

fungal growth, which can lead to bacterial infections. Don’t rub harshly—gentle drying prevents micro-tears in the skin.

¢ Inspect shoes: Before wearing, check inside shoes for foreign objects that could cause injury, especially crucial with potential 

neuropathy.

Emphasize consistent daily care and prompt attention to any foot issues to minimize infection risk. Regular professional foot exams 
are also vital.

Dr. Aasim Maldar

MD Medicine, DNB Endocrinology, SCE 
Endocrinology and Diabetes, RCP, UK
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P. D. Hinduja Hospital and Medical Research 
Centre, Mumbai

Frequently Asked Questions on Monsoon and Diabetes Care
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2. I have had type 2 diabetes for the past four years, and with the monsoon season here in Mumbai, I often feel like snacking. Could 

you suggest some healthy and blood sugar-friendly snack options that I can have?

Ans. It's quite common to feel like eating something when the weather is damp, cool, and cozy. Think of your snacks as mini-meals 

that should ideally have a good mix of fiber, protein, and healthy fats. Here are a few Indian snack ideas that can be healthy for you:

¢ Sprouts chaat: You can easily sprout moong beans or other lentils at 

home. Mix them with chopped onions, tomatoes, cucumber, a squeeze of 

lemon, and some spices like chaat masala (in moderation). Sprouts are 

high in fiber and protein, which are great for blood glucose control.

¢ Roasted chana: These roasted chickpeas are a crunchy and satisfying 

snack. They are packed with protein and fiber and have a low glycemic 

index, meaning they won't cause a rapid rise in blood glucose levels.

¢ Roasted makhana: These are light and airy and become wonderfully 

crunchy when roasted. You can roast them in a little bit of ghee or oil and 

sprinkle with salt and pepper or other mild spices.

¢  Moong tikki/chickpea tikki: Swap aloo tikkis with these protein and fiber-rich tikkis made from moong or chickpeas. 

¢ Boiled eggs/egg vegetable omelet: A simple and easy-to-make snack. Eggs are pure protein and will keep you feeling full 

without significantly impacting your blood glucose levels. 

Remember portion control, avoid fried and sugary snacks, stay hydrated, and monitor your blood glucose levels regularly. 

3. My daughter is 14 years of age and has had type 1 diabetes for the past 10 years. For the last two years, we have observed that 

her blood sugar levels tend to rise during monsoon, and she needs more insulin during this time. Could you explain how the monsoon 

conditions might be contributing to these increased glucose levels? 

Ans. I understand your concern. The reduced physical activity during the monsoon months significantly impacts glucose control. 

Exercise enhances insulin sensitivity by making muscles more receptive to glucose uptake from the bloodstream for energy. Less 

outdoor activity is one of the main reasons, potentially leading to higher readings. 

Furthermore, the monsoon often brings cravings for high-fat, fried comfort foods like pakoras and samosas. These have a high 

glycemic index, causing rapid glucose release. Their high fat content can also 

impair insulin sensitivity over time, exacerbating blood glucose spikes. 

Additionally, the monsoon coincides with a number of festivals, which may 

have a lot of calorie-dense and high sugar foods.

Therefore, the observed spikes are likely a combination of decreased physical 

activity reducing insulin sensitivity and glucose utilization, coupled with 

dietary shifts towards high-glycemic index and high-fat foods, further 

compounded by festive indulgences. We need to explore indoor exercise 

alternatives and healthier dietary choices for monsoon cravings and 

celebrations, alongside continuous blood sugar monitoring.



Serves: 2 (makes 6 vadas)

1 cup: 250 mL; 1 tablespoon: 15 mL; 1 teaspoon: 5 mL

Superfood: Healthy Vada

Ingredients  Amount

Boiled potato, mashed  2 nos. (medium sized)

Bottle gourd, finely grated  200 g

Cumin seeds  ¼ teaspoon

Green chili, finely chopped  1 no.

Ginger-garlic paste  ¼ teaspoon

Turmeric powder  ¼ teaspoon

Lime juice  2 teaspoons

Coriander leaves, finely chopped 1 tablespoon

Mint-coriander chutney  1 tablespoon

Salt   To taste

Oil   2 teaspoons

For batter

Besan/gram flour  4 tablespoons

Salt   To taste

Asafoetida  A pinch

1. In a large pan, heat the oil and add cumin seeds. Once they splutter, add finely chopped green chili, ginger-garlic paste, turmeric 
powder, mashed potatoes, finely grated bottle gourd, lime juice, finely chopped coriander leaves, salt, mix well, and sauté on a 
low flame for about 5 minutes.

2. Remove the pan from the flame, and let it cool.

3. Divide the mixture into six equal portions.

4. Roll each portion into round balls and keep aside.

5. For making the batter, slowly add a little water to the besan flour, salt, and asafoetida, mix well, and the batter consistency 

should be thick and flowing.

6. Take an appam maker, grease it with a little oil, and heat it on a low flame.

7. Dip the potato rounds in the batter and place them in the appam maker.

8. Cook till they are golden brown on both sides.

9. Serve hot with mint-coriander chutney.
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Dia-GamesRole Play
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Scenario – Mr. ABC, a 48-year-old male with type 2 diabetes mellitus for the past 9 years, visits the 

diabetes educator at his clinic. He has recently been diagnosed with dengue fever and is experiencing 

weakness and poor appetite. His blood glucose levels have been fluctuating, and he is unsure about how 

to manage his diabetes while dealing with dengue. 

Mr. ABC: Hello, doctor! I have been diagnosed with dengue. I feel weak, and I don’t feel like eating anything. My blood glucose levels 

have been all over the place. I’m quite worried.

Diabetes educator: That’s understandable. Dengue combined with diabetes needs careful management. But don’t worry, we’ll 

take it step by step. First, tell me, are you monitoring your blood glucose levels regularly?

Mr. ABC: I was checking twice a day, but now with this fever, I’ve not been consistent. 

Diabetes educator: Try to check every 4–6 hours, especially during illness. Infections like dengue can raise glucose levels 

unpredictably.

Mr. ABC: Okay, I am not able to eat anything.

Diabetes educator: You still need to eat, even if it’s in small amounts. Light, easy-to-digest meals like dal khichdi, vegetable soups, 

curd rice, and in between a small portion of fruits with nuts for essential nutrients. Include protein options like moong dal, paneer, 

curd or yogurt, and well-cooked eggs to prevent muscle loss and hasten recovery.

Mr. ABC: That sounds manageable. What about hydration? I don’t feel like drinking water.

Diabetes educator: That’s very important. Dengue fever can cause dehydration. You can sip on lemon water, clear soups, or oral 

rehydration solution (ORS) without sugar to keep up your fluid intake. Avoid sugar-sweetened or carbonated beverages, fruit juices, 

etc., as these can spike glucose levels.

Mr. ABC: I usually take my tablets after meals, but now I’m barely eating. So, should I still take them? Also, I am not exercising 

currently due to fever, could this be increasing my sugar levels?

Diabetes educator: If your appetite is very low and you are going into hypoglycemia, discuss this with your doctor, as you may need 

to adjust the medication dose. Never adjust or stop medication on your own. Also, no need to exert yourself with exercise. Your body 
needs rest to fight off the infection. For the time being, if your post-meal glucose levels are high, you can take a short 10–15 minute 
walk post meals, which helps in getting glucose levels under control. Start with 5 minutes and gradually increase.

Mr. ABC: Understood. Thanks.

Diabetes educator: Take care. Get well soon!
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