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GLOSSARY 

  

NUTRITION CARE PROCESS 

Nutrition Care Process is a systematic method that dietetics and nutrition 

professionals use to provide nutrition care. It is comprised of four steps: nutrition 

assessment and reassessment, nutrition diagnosis, nutrition intervention and nutrition 

monitoring and evaluation. 

NUTRITION ASSESSMENT 

Nutritional assessment is the systematic process of collecting and interpreting 

information to make decisions about the nature and cause of nutrition related health issues 

that affect an individual. 

NUTRITION DIAGNOSIS 

Nutrition Diagnosis is “the identification and labelling that describes an actual 

occurrence, risk of, or potential for developing a nutritional problem that dietetics 

professionals are responsible for treating independently. 

NUTRITION INTERVENTION 

Nutrition Interventions are “purposely planned actions designed with the intent of 

changing a nutrition-related behaviour, risk factor, environmental condition, or aspect of 

health status for an individual, target group, or the community at large. 

NUTRITION MONITORING 

Nutrition Monitoring is “the review and measurement of the patient/client/group’s 

status at a scheduled (preplanned) follow-up point with regard to the nutrition diagnosis, 

intervention plans/goals, and outcomes.” 

NUTRITION EVALUATION 

 A detailed, systematic evaluation of a patient's nutritional status conducted by 

healthcare providers in a team-based setting to diagnose malnutrition and identify 

underlying pathologies to plan intervention constitutes nutritional assessment.  

MULTIDISCIPLINARY APPROACH 

Is a term used to describe a treatment planning approach or team that includes a 

number of doctors and other health care professionals who are experts in different 

specialties (disciplines). 
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Relating to, or involving, two or more disciplines that are usually considered 

distinct, e.g., physical therapy, urology, gynaecology.  

IEC MATERIALS 

Information, Education and Communication (IEC) materials are used to convey 

public health messaging to support the overarching behaviour change strategy developed to 

respond to a public health problem. Print materials such as posters, brochures, flyers, 

billboards, etc. that are intended to draw attention to information about disease or risks to 

health are often called “information, education, and communication” (IEC) materials. 

INTEGRATED DEVELOPMENT ENVIRONMENT.  

An integrated development environment (IDE) is a software application that helps 

programmers develop software code efficiently. It increases developer productivity by 

combining capabilities such as software editing, building, testing, and packaging in an easy-

to-use application.  

ANDROID PACKAGE KIT (APK) 

An APK file (Android Package Kit file format) is the file format for applications 

used on the Android operating system (OS). An APK file contains all the data an app needs, 

including all of the software program's code, assets and resources.  

APPLICATION PROGRAMMING INTERFACE (API) 

APIs are mechanisms that enable two software components to communicate with 

each other using a set of definitions and protocols.  

POLYHYDRAMNIOS 

Polyhydramnios is defined as an increase in the amniotic fluid in pregnancy and is 

associated with increased maternal and neonatal morbidity and mortality. The severity of 

this disease process varies, but up to one in five of the neonates affected by this condition 

are born with a congenital anomaly. 

OLIGIHYDRAMNIOS 

Oligohydramnios is an amniotic fluid disorder resulting in decreased amniotic fluid 

volume for gestational age. Low amniotic fluid volumes can be the result of numerous 

maternal, foetal, or placental complications and can lead to poor foetal outcomes. 

VACUUM DELIVERY 

During vacuum assisted vaginal delivery, the doctor or midwife will use a vacuum 

(also called a vacuum extractor) to help move the baby through the birth canal. The vacuum 
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extractor uses a soft plastic cup that attaches to the baby's head with suction. The doctor or 

midwife uses a handle on the cup to move the baby through the birth canal. 

MACROSOMIA 

Macrosomia is an obstetric condition associated with other potentially life-

threatening complications to both the mother and the foetus. The term “macrosomia” 

implies growth beyond an absolute birth weight, historically 4,000 g or 4,500 g, regardless 

of the gestational age. 

NEONATAL HYPOGLYCAEMIA 

A low blood sugar level in newborn babies is also called neonatal hypoglycemia. It 

refers to low blood sugar (glucose) in the first few days after birth. 

MULTIDISCIPLINARY ROUNDS 

Multidisciplinary rounds (MDR) constitute a patient-centered care model wherein 

professionals from diverse disciplines collaborate in real time to provide specialized 

expertise. The MDR team, encompassing care partners, hospitalists, nurses, pharmacists, 

and more, employs a collaborative approach that optimizes patient care through shared 

goals, electronic record access, regular reviews, and patient involvement. 

PROBIOTICS 

Probiotics are live microorganisms that are intended to have health benefits when 

consumed or applied to the body.  

OGTT 

Oral glucose tolerance tests (OGTT) are done to measure how well the body can 

process larger amounts of sugar. If the blood sugar reading is above a certain level, this 

could be a sign that sugar is not being absorbed fast enough by the body’s organs.  

PELVICALYCEAL DILATATION 

Renal pelvicalyceal dilatation is caused by urine retention in the upper urinary tract. 

It is referred to as pyelectasis in medical literature. 

HYDRONEPHROSIS 

Hydronephrosis is swelling of one or both kidneys. Kidney swelling happens when 

urine can't drain from a kidney and builds up in the kidney as a result. This can occur from a 

blockage in the tubes that drain urine from the kidneys (ureters) or from an anatomical 

defect that doesn't allow urine to drain properly. 
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NUCHAL TRANSLUCENCY 

Nuchal translucency (NT) is the sonographic appearance of a collection of fluid 

under the skin behind the foetal neck in the first trimester of pregnancy.  

DOLICHOCEPHALY 

An abnormality of skull shape characterized by an increased anterior-posterior 

diameter, i.e., an increased antero-posterior dimension of the skull. Cephalic index less than 

76%. Alternatively, an apparently increased antero-posterior length of the head compared to 

width. Often due to premature closure of the sagittal suture. 

IUGR 

Intrauterine growth restriction, or IUGR, is when a baby in the womb (a foetus) does 

not grow as expected. The baby is not as big as would be expected for the stage of the 

mother's pregnancy. 

CIRCUMVALLATE PLACENTA 

Circumvallate placenta is a rare condition that occurs when the amnion and chorion 

fetal membranes of the placenta fold backward around the edges of the placenta. 

CERVICAL INSUFFICIENCY 

Cervical insufficiency is the inability of the cervix to retain fetus, in the absence of 

uterine contractions or labor (painless cervical dilatation), owing to a functional or 

structural defect.  

PRE-ECLAMPSIA 

Pre-eclampsia is a multi-system disorder specific to pregnancy, characterized by the 

onset of high blood pressure and often a significant amount of protein in the urine. When it 

arises, the condition begins after 20 weeks of pregnancy. 

ECLAMPSIA 

Eclampsia is a severe complication of preeclampsia. It’s a rare but serious condition 

where high blood pressure results in seizures during pregnancy. 

ORAL HYPOGLYCAEMIC AGENTS (OHA) 

Oral hypoglycaemic agents (OHAs) are a group of drugs used to help  

reduce the amount of sugar present in the blood. OHAs are usually used in the treatment of 

adult-onset diabetes (also known as Type 2 or non-insulin dependent diabetes mellitus). 
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NEONATAL HYPERBILIRUBINEMIA 

Neonatal hyperbilirubinemia, defined as a total serum bilirubin level above 5 mg per 

dL (86 μmol per L), is a frequently encountered problem. Although up to 60 percent of term 

newborns have clinical jaundice in the first week of life, few have significant underlying 

disease. 

RESPIRATORY DISTRESS SYNDROME 

A common breathing disorder that affects newborns. Respiratory Distress Syndrome 

occurs most often in babies born before their due date, usually before 28 weeks of 

pregnancy. Less often, RDS can affect full-term newborns. 

PERINEAL TEAR 

Vaginal tears are common during childbirth. They often happen when a baby's head 

is coming through the vaginal opening. These tears usually are a result of the head being too 

large for the vagina to stretch around. Or the vagina doesn't stretch easily. Vaginal tears also 

are called perineal lacerations or perineal tears. 

POSTPARTUM HAEMORRHAGE 

Postpartum haemorrhage is a severe vaginal bleeding after childbirth. It is a serious 

condition that can lead to death. Other signs of postpartum haemorrhage are dizziness and 

blurred vision. Postpartum haemorrhage can occur after delivery up to to 12 weeks 

postpartum. 

PRIMIPARA 

A woman who has had one birth at more than 20 weeks' gestation, regardless of 

whether the infant is born alive or dead."  

MULTIPARA 

  A woman who has had two or more pregnancies resulting in 

potentially viable offspring. The term para refers to births. A para III has had three such 

pregnancies; a para VI or more is also known as a grand 'multipara. 

GRAVIDITY 

Gravidity is defined as the number of times that a woman has been pregnant. 
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APPENDIX II 

Ethical Clearance  

Certificate of Aster Medcity, Kochi, Kerala 
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APPENDIX III 

Ethical Clearance Certificate of Amrita Institute of Medical Sciences, Kochi,Kerala 
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APPENDIX IVa 

Questionnaires used for Baseline Survey of Current Practices and Protocols in 

Management of Gestational Diabetes Mellitus (Obstetrician) 
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APPENDIX IVb 

Questionnaires used for Baseline Survey of Current Practices and Protocols in 

Management of Gestational Diabetes Mellitus (Diabetologist) 
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APPENDIX IVc 

Questionnaires used for Baseline Survey of Current Practices and Protocols in 

Management of Gestational Diabetes Mellitus (Neonatologist) 
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APPENDIX IVd 

Questionnaires used for Baseline Survey of Current Practices and Protocols in 

Management of Gestational Diabetes Mellitus (Dietitian) 
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APPENDIX IVe 
 

Questionnaires used for Baseline Survey of Current Practices and Protocols in 

Management of Gestational Diabetes Mellitus (Diabetes Educator) 
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APPENDIX - IV 
 

Questionnaires used for Baseline Survey of Current Practices and Protocols in 

Management of Gestational Diabetes Mellitus (Physiotherapist) 
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APPENDIX IVg 

Questionnaires used for Baseline Survey of Current Practices and Protocols in 

Management of Gestational Diabetes Mellitus (Nurse) 
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APPENDIX IVh 

Questionnaires used for Baseline Survey of Current Practices and Protocols in 

Management of Gestational Diabetes Mellitus (Biochemist) 
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APPENDIX IVi 

Questionnaires used for Baseline Survey of Current Practices and Protocols in 

Management of Gestational Diabetes Mellitus (Psychologist) 
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APPENDIX IVj 

Questionnaires used for Baseline Survey of Current Practices and Protocols in 

Management of Gestational Diabetes Mellitus (Quality Control Manager) 
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APPENDIX V 

Bilingual Consent Form Page 1 
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APPENDIX V 

Bilingual Consent Form Page 2 
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APPENDIX VI  

Interview Schedule used for eliciting Current Practices and Management of GDM 

received by Pregnant Women  

 
GESTATIONAL DIABETES MELLITUS –   AN INTERVIEW SCHEDULE FOR GDM WOMEN 

Demographic  Details 

Name of Patient:    Date of Birth:   Age:  Hospital 

No: 

Name of Doctor:   Name of Hospital/Centre:  Patient’s Mobile No: 

What is the highest degree/ level of education you have completed?  

Occupation:                                                                                                                           

Status of pregnancy: ________________(week/month) of gestation 

Risk factors foe GDM 

Diabetes Mellitus □ Yes    □No 

Previous history of GDM □ Yes    □No 

Family history of Diabetes □ Yes    □No 

History of PCOS □ Yes    □No 

History of hypothyroidism □ Yes    □No 

History of still birth/macrosomia □ Yes    □No 

 

Understanding the Cosequences of GDM 

Are you aware of the impact that diabetes has on pregnancy and the baby? □Yes □ No 

Is this pregnancy planned or unplanned one?  □ Planned   □ Unplanned 

 

Perceptions towards Managing Pregnancy 

On a scale of 0 to 10, how important is it to you to make changes needed to manage your gestational diabetes? Please 

circle the number. 

not important at all 0 1 2 3 4 5 6 7 8 9 10 very important 

On a scale of 0 to 10, how confident are you that you can make these changes? Please circle the number. 

not confident at all 0 1 2 3 4 5 6 7 8 9 10 very confident 

 

MNT Practices 

Do you have a meal plan for yourself? □No □Yes If yes, what? 

(Check all that apply) 

□ Self made □ Prescribed by Dietitian of the treating hospital  □ Prescribed by Dietitian (outside) □ Treating Doctor 

□No added sugar diet plan only is followed □Others____________________________________ 

 

 

Dietary Intake 

 TIME TYPICAL MEALS – Example of one typical day and include amounts 

Early 

morning 

 

  

Breakfas  

 

 

Morning 

snack 

  

Lunch   

 

Afternoon 

snack 

 

 

 

Evening 

snack 
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Dinner 

 

 

 

 

 

 

Bedtime 

snack 

 

 

 

Physical Activity Patterns 

Do you exercise? □ No □ Yes If No, reason 

___________________________________________________________________ 

If yes, what types?□ Walking □Walking on Treadmill □ Jogging   □Cycling  □ Swimming□ Breathing exercises 

only  □Others 

____________________________________________________________________________________________

_ 

How many times per week do you exercise? 

□ 0   □ 1 – 2   □ 3 – 4   □ 5 – 6  □ more than 6 

For how many minutes per time? 

□  0   □1 – 10 □ 11 – 15 □ 16 – 30 □ more than 30  

Have you been advised by a physician to limit your exercise during pregnancy? □ No □ Yes   If yes, please explain 

____________________________________________________________________________________________

__ 

When not at work, how many hours a day are you inactive? (TV, computer, reading, etc.) 

□ 0   □ 1 – 2   □ 3 – 4   □ 5 – 6  □ more than 6 

What is your height? What was your weight before this pregnancy? 

 

What is your current weight? 

Do you have any other nutrition concerns a. Diet controlling to maintain Blood glucose b. Loss of Appetite c. 

Uncontrolled Hunger d. Not able to eat adequate quantity and quality in diet e. Others ___________ 

 

 

GDM Management and MNT Practices received 

Did you receive diet consultation from the dietitian in the hospital? 

 □ Yes □ No  If Yes, at what stage did you receive?_____________________________________________ 

 

 For controlling blood glucose were you advised diet and exercise first? 

 □Yes □No If No, what was advised?___________________________ 

If diet was advised for long was it advised? _________________________ 

If medication was advised when was it started? _______________________ 

Lab details of screening of GDM 

Screening Date  GA 

(wee

ks) 

Fasting 

Glucose 

(mg/dl) 

1 hr post 

glucose 

(mg/dl) 

2 hrs post 

glucose 

(mg/dl) 

Non-fasting 

glucose 

(mg/dl) 

1 hr post 

glucose 

(mg/dl) 

2 hrs post 

glucose 

(mg/dl) 

 

Hb

A1c     

(%) 

Hb 

gm

% 

TSH 

(mIU

/) 

ven

ous 

capil

lary 

ven

ous 

capil

lary 

ven

ous 

capi

llary 

ven

ous 

capil

lary 

ven

ous 

capil

lary 

ven

ous 

capil

lary 

First  

Screening 

             

 

 

 

 

 

  

 

 

 

Repeat  

Screening  
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Clinical Follow Up 

Management Details Comments 

Follow up visits          

Medical Nutrition 

Therapy (MNT) 

        

Physical activity         

Weight gain (kg)         

Insulin treatment *         

Metformin #         

FBS (mg/dl)         

PPBS (mg/dl)         

HbA1c (%)         

Hb (gm%)         

 

Ultrasonogram Details Comments 

Gestational 

weeks 

Date GA     CRL 

(mm) 

BPD 

(mm) 

HC 

(mm)  

AC 

(mm) 

FL 

(mm) 

         

         

         

         

         

 

Delivery Details Comments 

Date of Delivery   

Maternal weight 

before delivery (kg) 

  

Total weight gain 

(kg) 

  

Gestational age at 

delivery (weeks) 

  

Labour Spontaneous □ Induced □  

Mode of Delivery Spontaneous 

□ 

Instrumental     

□ 

LSCS – 

elective 

□ 

LSCS – 

emergency 

□ 

 

Birth Outcome Term live 

birth □ 

Pre term live 

birth □ 

Abortion 

□ 

Still birth 

□ 

 

Birth weight of 

baby (kg) 

  

Apgar score (specify 

the score in the box) 

1 min □        5 min □          

Fetopelvic Yes  No  
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disproportion  

Perineal trauma Yes  No  

Preeclampsia Yes  No  

Shoulder dystocia Yes  No  

Birth injury for 

baby 

Yes  No  

Congenital 

malformation 

Yes  No  

Neonatal 

hypoglycaemia 

Yes  No  

Admission to NICU Yes  No  

Polycythemia Yes  No  

Hyperbilirubinemia Yes  No  

Any other 

significant outcome 

observed ( if yes, 

please specify) 

Yes  No  
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APPENDIX VII 

Sustainable Standard Operating Protocol for Medical Nutrition Therapy for 

Gestational Diabetes Mellitus 
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APPENDIX VIII 

Sample of a Customised Diet Plan 

 

 

Name:  Mrs. X    Age: 32 years              Date: 12-04-2022 

 
Weight gain totally recommended till 9 months completion =  11.5 to 16kg 

Weight gain per month = 1.68kg per month from 4
th
 month onwards 

Gestational Diabetes Mellitus Risk Score: HIGH RISK 

Since you are in high risk category, simple carbohydrates like sugar, honey, jaggery and sugar 

containing foods like sweets, pastries, cakes, chocolates, ice creams etc.  should be avoided  

Proprietary products like Horlicks, Boost etc. also should not be used.  Instead you can use 

Horlicks lite ( in moderation 1 teaspoon (5g) per cup of milk 

If avoiding sugar is very difficult in beverages you can use Sucralose containing artificial 

sweetners like Sugar free Natura or Stevia. ( 2 pellets per cup of beverage).  

2000 kilocalories, 63g protein diet ( Diet Plan to be reviewed after 1 month) 

6-6.30 am Early morning: Light Tea or Coffee (with milk 150ml) No sugar 

8-9.00am Breakfast:  

Option 1 – Idli3 nos or Dosa 3 nos with Sambar 1 Cup and tomato or mint or onion chutney 4 tbsps  

Option 2 – Appam 3nos or Idiyappam 3nos with any pulse or dal curry 1 Cup (Bengal gram/ Green 

Peas/ Green Gram) or 2 eggwhites 

Option 3 – Puttu 1 ½  Pieces or Upma 1  ½ Cups  with any pulse or dal curry 1 Cup (Bengal gram/ 

Green Peas/ Green Gram) or 2 egg whites 

2 egg whites can be used instead of veg proteins daily. If using whole egg use it 1-2 times per 

week 

10.30-11.30am Midmorning: 

Option 1- Lime juice 300ml (1 ½ glasses) or Buttermilk 300ml (1 ½ glasses) or Veg soup 300ml (1 

½ glasses) or Tomato Soup 300ml (1 ½ glasses). Or Green salad Or Sprouts salad 1 cup 

Option 2 – Cut fruits (1 Cup) or Fresh fruits (Apple 1 No. Or Orange 1 No. Or Sweet lime 1 No. Or 

Guava 1 No. Or Pear 1 No. Or Watermelon 1 Big piece or Robesta 1 no. Or Pomegranate 1 No.) 

1-2pm Lunch: 

Rice 2 Cups  

With Vegetable sauté or Vegetable thoran or Vegetable salad or Green leafy veg thoran 1 Cup  

( Use low calorie vegetables like ladies finger, snakegourd, ashgourd, cucumber, brinjal, tomatoes, 

cabbage, cauliflower, kovakai, ridgegourd, beans, long beans, carrot, beetroot, cluster beans, banana 

flower, banana stem etc. rather than potatoes, yam, tapioca, colaccasia, raw banana, jackfruit 

tender.)  

If using potatoes, yam etc..mix it with other vegetables and then only consume. All leafy vegetables 

to be used at least 2-3 times per week 
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Sambar 1 Cup or Dals or Any pulses ½ Cup or Fish (75 or 1 medium piece) or Chicken or Lean 

meat (75g or 1 medium piece) 

Fish can be taken 2-3times per week, Chicken once per week  or Lean meat once or twice a 

month 

 Buttermilk 1 cup or Curd ½ cup (Curd and buttermilk are probiotic foods and help maintain 

the intestinal microbiota. Try to include any one during lunch time at least) 

4-4.30pm Teatime: 

 Light Tea with Milk 150ml and sugar 1 tsp with High fibre biscuits 2 Nos. Or Vegetable sandwich 

2 slices or Aval upma ½ cup or Ada 1 no. or Kozhukatta 1 nos.(plain or spicy filling) or Idli 1 no. or 

Dosa 1 no. or Appam 1 no. or Idiyappam 1 no. or Veg Upma ½ cup or ½ Cup of Boiled and sautéed 

Pulses ( Cherupayar, White Kadala or Brown Kadala) or Steamed Sprouts and Vegetable Salad ½ 

Cup 

6-6.30pm : Cut fruits (1 Cup) or Fresh fruits (Apple 1 No. Or Orange 1 No. Or Sweet lime 1 No. Or 

Guava 1 No. Or Pear 1 No. Or Watermelon 1 Big piece or Robesta 1 no. Or Pomegranate 1 No.) 

 8-9pm Dinner: Same as breakfast or lunch but keep the carbohydrates 3 Nos or 1 ½ Cups 

For proteitns use only vegetable protein for dinner like dals or pulses ½ cup or sprouts ½ cup 

Consume protein rich foods in all main meals 

Total allowance for low fat milk and milk products per day = 300ml (1 ½ 2cups) 

Total allowance for oil/butter etc. 3-4tsps per day 

Total allowance for coconut 3- tbsps per day 

A fistful of mixed nuts (almonds, walnuts, hazelnuts, pistachio, groundnuts, cashew, sunflower 

seeds, pumpkin seeds, flax seeds) can be included any time once in the diet plan. 

Points to remember 

 Always have small frequent meals rather than large meals 

 Use low calorie drinks (salted lime juice, amla juice, tomato juice, cucumber-mint-ginger-

lime juice, clear soups, buttermilk) and green salads liberally whenever you feel hungry.  

 Drink upto 12 glasses of water per day 

 Try to incorporate more fibre in your diet.eg. combine two cereals while making chappathis, 

dosas etc..wheat+ragi, wheat+oats, rice+wheat etc. 

 Use chopped vegetables and leafy veg in your chappathis, dosas, idlis, upma etc to add more 

bulk 

 Use combination of oils ( coconut oil and sunflower oil; coconut oil and groundnut oil; 

coconut oil and rice bran oil) 

 Avoid taking too much oil, coconut, coconut milk etc. in your meals as they contribute 

higher calories and fat 

 Avoid fried foods and thick gravies of curries 

 Avoid drinking strong coffee, tea and chocolates  

 Avoid taking too much of carbohydrates in your meals. Consume according to the diet plan 

Use garlic, ginger, lime, amla, fenugreek, turmeric, red, yellow and orange coloured vegetables and 

fruits etc. in your diet as they are very good antioxidants 
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APPENDIX IX 

Questionnaire for Content Validation of SSOP for MNT 

 

CONTENT VALIDATION OF SUSTAINABLE STANDARD 

OPERATING PROTOCOL (SSOP) FOR MEDICAL NUTRITION 

THERAPY IN GESTATIONAL DIABETES MELLITUS 

 
Respected Sir /Madam, 
 

I am Sindhu S., PhD Scholar, Department of Food Service Management and Dietetics, 

Avinashilingam Deemed University, Coimbatore. As part of my research, I am developing a 

sustainable standard operating protocol for medical nutrition therapy in GDM. The protocol 

aims to identify pregnant women at risk of developing GDM and following a systematic 

nutrition care process involving nutrition screening, assessment, diagnosis, intervention, 

monitoring and evaluation for effective GDM management and prevention. This 

questionnaire is made for the purpose of obtaining your valuable recommendations and 

suggestions so as to validate the contents of the protocol. 

Name: 

Profession: 

□Obstetrician/Gynaecologist            □Diabetologist/Endocrinologist             

□Dietitian/Nutritionist   

□ Academician    □Quality Control Manager/NABH Assessor 

Phone number: 

Email id: 

Years of clinical experience:  □less than 10 years   □greater than 10 

years 

Nutrition Screening of all pregnant women at first visit to the hospital can be done using the 

validated Android App based GDM risk screening tool (Reference tool used: GDM 

Screening Tool, National Institute of Health and American Diabetic Association). 

□Yes   □No 

The validated Android App based tool may be used at subsequent visits to update patient 

details ( gestational weight gain, blood glucose tests, haemoglobin levels, blood pressure 

values, TSH values) throughout the entire period of pregnancy.           

□Yes   □No 

 

After Nutrition Screening and Assessment, identification of GDM Risk Category will be 

done as follows: High Risk, Moderate Risk and Low Risk 

□Yes   □No 

Nutrition Diagnosis based on Problem, Etiology, Signs and Symptoms (PES) shall be 

formulated after screening and assessment 

□Yes   □No 
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Nutritional Intervention for GDM High Risk pregnant women shall be done as follows:  

(i) Diet consultation and issuing of a customised diet plan based on the recommended 

guidelines ( Ref: ICMR, NIN and Management of GDM : A comprehensive review, 2021)  

(ii) Three group sessions, one each for each trimester on topics namely Nutrition in 

Pregnancy, Gestational Weight Gain, Exercise, GDM diagnosis and prevention, SMBG and 

Nutrition in Lactation  

(iii) Monthly review with Dietitian 

(iv) Post natal diet consultation and issuing of e-Lactation and Weaning Food Booklet 

□Yes   □No 

Nutritional Intervention for GDM Moderate Risk pregnant women shall be done as 

follows: 

(i) Diet consultation at first visit only  

(ii) Three group sessions, one each for each trimester on topics namely Nutrition in 

Pregnancy, Gestational Weight Gain, Exercise, GDM diagnosis and prevention, SMBG 

and  Nutrition in Lactation 

(iii) Post natal diet consultation and issuing of e-Lactation and Weaning Food Booklet 

□Yes   □No 

Nutritional Intervention for GDM Low risk pregnant women shall be done as follows: 

 (i) Diet consultation at first visit only  

(ii) Only one group session on Nutrition in Pregnancy, Gestational Weight Gain, Exercise, 

GDM diagnosis and prevention, SMBG and  Nutrition in Lactation  

(iii) Post natal diet consultation and issuing of e-Lactation and Weaning Food Booklet 

□Yes   □No 

 

If any GDM Average Risk or GDM Low Risk pregnant women moves to GDM High Risk 

category based on subsequent screening with the App, intervention should be started as per 

GDM High Risk group 

□Yes   □No 

Nutrition Monitoring and Evaluation shall be done as follows:  

(i) Nutritional review after 45 days upon delivery for GDM High Risk women and women 

detected with GDM (ii) Second Nutritional review after 3 months ( Pre-conception 

nutritional counselling) 

□Yes   □No 

Setting up of a monthly Pre-Conception Nutrition Counselling Clinic for young adults and 

married couple at the hospital towards increasing awareness for prevention of GDM can be 

recommended  

□Yes   □No 

Any further suggestions or recommendations for Nutrition screening, assessment, diagnosis, 

intervention, monitoring and evaluation 

□Yes   □No 

If yes, please mention the suggestions:  
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APPENDIX X 

Questionnaire for Content Validation of Mobile App for SSOP for MNT for HCPs 

 

VALIDATION OF A MOBILE APP FOR SSOP FOR  MNT OF 

GESTATIONAL DIABETES MELLITUS 

Respected Sir / Madam, 

I am Sindhu S., PhD Scholar, Department of Food Service Management and Dietetics, 

Avinashilingam Deemed University, Coimbatore. As part of research, I am developing a 

screening cum nutrient calculation  

 

tool (Android based App) for gynaecologists/obstetricians, diabetologists / endocrinologists, 

nutritionists/ dietitians and ObGyn nurses. This questionnaire is made for the purpose for 

obtaining your valuable recommendations and suggestions so as to validate the contents of 

the tool. 

 Name: 

Profession:  

□Gynaecologist/Obstetrician   □ Diabetologist/Endocrinologist   □Dietitian/Nutritionist     

□Nurse 

Phone number: 

Email id: 

Years of clinical experience:  □less than 10 years   □greater than 10 

years 

For early screening of GDM are the questions in the 'Modified Early Screening for GDM 

for Indians' relevant and satisfactory?      □Yes □No 

Any further suggestions: 
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For estimating pre-pregnancy BMI (proposed to be used in the study) is it advisable to use 

the BMI classification of Asians?    □Yes  □No 

Any further suggestions: 

 

For calculation of energy, protein requirements and macro nutrient distribution are the 

following guidelines reliable and satisfactory?  

References: ICMR NIN, 2020 and Management of GDM: A comprehensive review,2021 

□Yes   □No 

Any further suggestions: 
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Can ICMR NIN 2020 guidelines for pregnant women be used for all other nutrient 

requirements? 

□Yes   □No 

Any further suggestions: 

 
Demographic details in the App are as follows. Is it adequate?   

□Yes   □No 

Any further suggestions: 
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Medical details in the App are as follows. Is it adequate?   

□Yes   □No 

Any further suggestions: 
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Lab details in the App are as follows. Are these adequate? 

□Yes   □No 

Any further suggestions: 
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Medicine/Drug details in the App are as follows. Is it adequate? 

□Yes   □No 

Any further suggestions: 
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The Result screen in the App is as follows. Is this adequate? 

□Yes  □No 

Any further suggestions: 
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Any further contents to be added in the App? 
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APPENDIX XI 

Questionnaire for Usability of the Mobile App using System Usability Scale 

 

FEED BACK ON USABILITY OF THE MOBILE APP USING SYSTEM 

USABILITY SCALE 

 
RespectedSir/Madam, 

I am Sindhu S., PhD Scholar, Department of Food Service Management and Dietetics, 

Avinashilingam Deemed University, Coimbatore. As part of research, I developed an 

Android based App named GMom for screening and monitoring of Gestational Diabetes 

Mellitus as well as calculating the dietary requirements for pregnant women for use by 

HCPs particularly doctors and dietitian. This questionnaire is made for the purpose of 

obtaining your feedback on the usability of the App. I am inviting you to participate in this 

survey. 

Name 

Email                                                                                   Contact number 

Profession 

a) Gynaecologist/Obstetrician 

b) Diabetologist/Endocrinologist/General Physician 

c) Dietitian/Nutritionist 

Institution 

a) Private Multispecialty Hospital 

b) Private Clinic 

c) Govt Hospital 

d) Others 

Total years of clinical experience 

a) less than 10 years 

b) 10-20 years 

c) greater than 20 years 

Age 

a) less than 30 years 

b) 30 to 40 years 

c) greater than 40 years 

 

1. I think that I would like to use this App more frequently during consultation of 

pregnant women 

 

a) Strongly disagree 

b) Disagree 
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c) Neutral 

d) Agree 

e) Strongly Agree 

 

2. I found the App unnecessarily complex 

 

a) Strongly disagree 

b) Disagree 

c) Neutral 

d) Agree 

e) Strongly Agree 

 

3. I thought the App was easy to use 

 

a) Strongly disagree 

b) Disagree 

c) Neutral 

d) Agree 

e) Strongly Agree 

 

4. I think that I would need the support of a technical person to be able to use the App 

 

a) Strongly disagree 

b) Disagree 

c) Neutral 

d) Agree 

e) Strongly agree 

 

5. I found the various functions in this App were well integrated 

a) Strongly disagree 

b) Disagree 

c) Neutral 

d) Agree 

e) Strongly Agree 

 

6. I thought there was too much inconsistency in this App 

 

a) Strongly disagree 

b) Disagree 

c) Neutral 

d) Agree 

e) Strongly Agree 
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7. I would imagine that most healthcare professionals involved in treating pregnant 

women would learn to use this App very quickly 

a) Strongly disagree 

b) Disagree 

c) Neutral 

d) Agree 

e) Strongly Agree 

 

8. I found the App very cumbersome to use 

a) Strongly disagree 

b) Disagree 

c) Neutral 

d) Agree 

e) Strongly agree 

 

9. I felt very confident using the App 

 

a) Strongly disagree 

b) Disagree 

c) Neutral 

d) Agree 

e) Strongly agree 

 

10. I needed to learn a lot of things before I could get going with this App 

a) Strongly agree 

b) Agree 

c) Neutral 

d) Disagree 

e) Strongly Disagree 
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APPENDIX XII 

GDM Risk Screening Tool 

 

GDM SCREENING FORM 

Name of Patient:      Age:                          Hospital No: 

Phone number:                                                          Email Id: 

Education:      Employment: 

Activity level: 

 

Current Period of gestation           (weeks)           (months) 

Height          (cm)               (feet)           (inches) 

Pre pregnancy Weight     (kg)                          Current Weight      (kg)                  

GDM Risk Screening 

1. Age above 25 years      Yes      No 

2. BMI ≥25kg/m
2      

Yes      No 

3. Family History of Diabetes       Yes      No 

– If Yes,            □ Father      □ Mother 

4. Previous History of GDM         Yes      No 

6. Previous History of still birth or a very large baby     Yes   No 

7. Previous History of impaired glucose tolerance     Yes  No 

8. Previous History of PCOS/Hypothyroidism   Yes   No 

High risk: Yes to two or more questions 

Average Risk: Yes to only one question 

Low Risk: No to all questions 
Date: 

Time: 

Screening done by ___________________ 

Signature __________________________ 

 
Source: “Am I at risk for gestational diabetes?” of Eunice Kennedy Shriver National Institute of Child Health and Human 

Development, US Department of Health and Human Services, National Institutes of Health, 2012 
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APPENDIX XIII 

 Power point Presentation used for Nutrition Education Sessions 
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MNT Guidelines
•Use  complex carbohydrates: Whole grain cereals, reduce simple carbohydrates like 

sugar, honey and refined flour

•Spread carbohydrates over 3 small meals and 2-3 snacks /day than 3 large meals

Include at least 3 servings of protein foods every day to meet the protein demands. 

•Protein rich foods: Regularly use milk and milk products, egg, fish, whole pulses   

•Chicken and red meats if consumed, in moderation and lean cuts used

•Avoid shell fishes, deep sea fishes to avoid allergies, high mercury content which can 

harm the developing foetus.

•Use saturated fat at <10 % of total calories and total dietary cholesterol < 300mg/day 

Avoid deep fried foods

           

MNT Guidelines
•Use high fibre foods such as leafy vegetables, salads, whole pulses, whole cereals, 

fruits (as per total calories planned)

•Ensure adequate hydration throughout the day, drink at least 8-10 glasses of water 

per day. Limit the intake of beverages like coffee, tea due to high caffeine content

•Use iron, calcium and folate rich foods daily 

•Use ‘My plate’ concept of ICMR-NIN while planning and consuming meals

•Practice order of eating: Begin every meal with  fibre rich foods like vegetables, 

followed by a protein rich dishes like dals, pulses, fish, egg or chicken and finally and 

lastly have carbohydrates such as rice, wheat, oats etc.

 
 

 

 

MNT Guidelines

•Monitor weight gain every month and understand total gestational weight 

gain needed based on pre-pregnancy BMI

•Self monitoring of blood glucose (for GDM women): Understand target values 

for self monitoring of blood glucose, both fasting blood sugar and post prandial

blood sugar and frequency of blood glucose test using glucometer

•Engage in hysical activity in the form of walking for 30 minutes, 3 to 5 times 

per week (Physical activity to be planned only after getting fitness clearance 

from your consulting doctor).
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APPENDIX XIV 

Group Contacts created for Communication with Pregnant Women 
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APPENDIX XV 

Diet Counselling Guidelines for Medical Nutrition Therapy 
 

 Carbohydrate selection and distribution: Recommend the use of complex carbohydrates 

such as whole grain cereals and reducing simple carbohydrates like sugar, honey and refined 

flour. 

 Diet advice for avoidance of large amounts of carbohydrate in meals and spreading 

carbohydrates over three small meals and two to three snacks each day than three large 

meals. 

 Protein adequacy: Suggest inclusion of at least three serving of protein foods every day to 

meet the protein demands. Protein rich foods such as milk and milk products, egg, fish, 

whole pulses and dals should be used regularly. Red meats if used should be consumed in 

moderation and lean cuts used. 

 Use of shell fishes, deep sea fishes: Diet advice to avoid shell fishes, deep sea fishes to 

avoid allergies, high mercury content which can harm the developing foetus. 

 Fat Intake: Recommend to use saturated fat at less than ten percent of total calories and total 

dietary cholesterol less than 300mg per day. Diet advice to avoid the use of deep fried foods. 

 Fibre intake: Encourage high fibre foods such as leafy vegetables, salads, whole pulses, 

whole cereals, fruits (as per total calories planned) 

 Fluid intake: Recommend adequate hydration throughout the day by drinking at least 8-10 

glasses of water per day. Limit the intake of beverages like coffee, tea due to their high 

caffeine content. 

 Iron, Calcuim and Folate rich foods: Encourage the use of iron, calcium and folate rich 

foods in the daily diet.  

 Use ‘My plate’ concept of ICMR-NIN for teaching portion control as well as bringing the 

concept of balanced meal plan. 

 Order of eating for GDM women: Begin every meal with fibre rich foods like vegetables, 

followed by a protein rich dishes like dals, pulses, fish, egg or chicken and finally and lastly 

have carbohydrates such as rice, wheat, oats etc. 

 Gestational weight gain: Explain the importance of expected gestational weight gain and 

total gestational weight gain needed based on pre-pregnancy BMI.  

 Self monitoring of blood glucose (for GDM women): Target values for self monitoring of 

blood glucose, both fasting blood sugar and post prandial blood sugar and frequency of 

blood glucose test using glucometer. 

 Physical activity: Recommend physical activity in the form of walking for 30 minutes three 

to five times per week (Physical activity to be planned only after getting fitness clearance 

from the consulting doctor). 
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APPENDIX XVI 

Healthy Recipe Videos shared to Pregnant Women 

 

 

                     

 

 

 

 

 

 

 
 

 

 

 

 

Courtesy: Manorama aarogyam , health 

channel, Youtube link: 

https://youtu.be/dXGlrLcPZuQ 

 

Courtesy:  24 news channel, Aharakoott  

Youtube link: 

https://youtu.be/Avw4Z6MX5Lw?si=wMrjmpo

WL2RrlJl- 

 

 

Courtesy:  24 news channel, Aharakoott  Youtube link: 

https://youtu.be/LY3Z3dNNy_w?si=7aD6rWV1OQ2N5yl3 

 

 

https://youtu.be/dXGlrLcPZuQ
https://youtu.be/Avw4Z6MX5Lw?si=wMrjmpoWL2RrlJl-
https://youtu.be/Avw4Z6MX5Lw?si=wMrjmpoWL2RrlJl-
https://youtu.be/LY3Z3dNNy_w?si=7aD6rWV1OQ2N5yl3
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APPENDIX XVII 

Questionnaire for Knowledge, Attitude and Practice Study among Selected  

Pregnant Women 

 

KNOWLEDGE, ATTITUDE AND PRACTICE STUDY  ON 

GESTATIONAL DIABETES MELLITUS 
 

Dear Madam, 

Please give your responses to the below questions/statements on knowledge, attitude and 

practice on the topic Gestational Diabetes Mellitus 

 

KNOWLEDGE : 

 

1. Diabetes mellitus is a clinical disorder characterised by elevated blood sugar 

a) True 

b) False 

2. Gestational Diabetes Mellitus (GDM) is glucose intolerance that begins or is 

first recognised during pregnancy 

a) True 

b) False 

3. Women with GDM develop resistance to insulin and this causes blood sugar level to 

remain high 

a) True 

b) False 

4. Early diagnosis of blood sugar in pregnancy will not help in preventing complications 

a) True 

b) False1 

5. If the diabetic condition goes unnoticed during pregnancy, maternal and 

foetal complication occurs during delivery 

a) True 
b) False 

6. Women with family history of diabetes and higher maternal age are at risk 

of developing GDM 

a) True 

b) False 
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7. Obesity, lack of physical activity and adoption to modern lifestyle are not 

associated  factors for developing GDM 

a) True 

b) False 

8. Previous history of abortion, miscarriage, PCOS or big baby are risk factors 

for  developing GDM 

a) True 

b) False 

9. GDM mothers are not prone to GDM in future pregnancies 

a) True 

b) False 

10. It is important for women to screen for diabetes in pregnancy in the 16-

24weeks itself 

a) True 

b) False 

11. It is not necessary to screen earlier if previous history of GDM or other risk 

factors are present 

a) True 

b) False 

12. Appropriate meal plan, medication/insulin and exercise are the three cornerstones in 

the treatment of GDM 

a) True 

b) False 

13. When diet is insufficient to meet the glycaemic targets insulin is started 

a) True 

b) False 

14. Women with GDM are not at increased risk of developing type 2 diabetes later in life 

a) True 

b) False 

15. Maintaining normal weight and good physical activity together with diet 

control should be emphasized after delivery for GDM mothers 

a) True 

b) False 
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16. Women with GDM need not breastfeed their babies 

a) True 

b) False 

17. Breastfeeding not only helps to lower fasting blood glucose levels in mothers but 

also allows the body to use extra calories stored during pregnancy allowing for 

weight loss 

a) True 
b) False 

18. GDM if not controlled through proper treatment, can result in delivery of big 

baby/still birth/go in for pre-term delivery and increased admission to NICU 

a) True 

b) False 

19. A test of HbA1C is a good indicator of blood glucose control over the preceding 2-

3 months 

a) True 

b) False 

20. Children of women who had GDM should be followed closely for development 

of obesity and diabetes in early adolescence 

a) True 
b) False 

ATTITUDE: 

 

21. If one has risk factors like family history of diabetes and obesity, there is 

high chance of developing diabetes during pregnancy 

a) Yes  
b) No 

22. If one had diabetes during their first pregnancy and was under diet plan only and 

post delivery blood glucose was normal, there is NO RISK at second pregnancy. Is it 

true? 

a) Yes  
b) No 
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23. If obstetric history was not good and had irregular periods and underwent treatment 

for Polycystic Ovarian Syndrome (PCOS). Is such a lady at risk for GDM? 

a) Yes  

b) No 

24. If a pregnant woman has normal blood sugar in 1st trimester, should she undergo 

repeated screening every month for blood sugar until 36th week? 

a) Yes  

b) No 

25. Is the expected normal weight gain during pregnancy 300-400g/week and total 

weight gain 10-12kg/term 

a) Yes  

b) No 

26. Is it beneficial to distribute food in three meals and three snacks with a 

proper balance in carbohydrate, protein and fat during pregnancy? 

a) Yes  

b) No 

27. Is it necessary to eliminate refined and processed cereals/fruit juices/fruits 

in breakfast? 

a) Yes  

b) No 

28. If I am a case of GDM, I should undergo screening for diabetes every 6months post 

delivery 

a) Yes  
b) No 

29. If one is treated with insulin for their diabetic pregnancy, she need not follow 

any dietary regimen for treating their blood sugar 

a) Yes  
b) No 

30. I should be aware of my level of activity, body mass index and ideal body weight 

to help me stay healthy post delivery 

a) Yes  

b) No 
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PRACTICE: 31. I followed an individualized diet plan to meet the 

nutritional  requirements of pregnancy based on my body weight and 

activity pattern 

a) True 

b) False 

32. I split my meals into 3 main meals and 3 snacks to have meals and consistency in  

food intake 

a) True 

b)      False 

33. My meal was inclusive of rice, wheat, ragi in a solid form in different times of 

my  meal 

a) True 

b) False 

34. I always included protein rich foods in all main meals 

a) Yes  

b) No 

35. I took high calorie fruits like banana, mango, grapes and sapota 

a) True 

b) False 

36. I did not miss my evening snacks comprising of whole grains, legumes, 

germinated   pulses like chana or kadala 

a) True 

b) False 

37. Fibrous foods like green leafy vegetables, salads helped me in controlling my blood  

sugar levels 

a) True 

b) False 

38. I used oil such as gingelly oil, rice bran oil, olive oil for cooking to get good type 

of   fat for my body 

a) True 

b) False 
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39. I avoided sweets and sugars, fast foods, processed foods, high sodium foods and  

used lower fried foods to help me control my blood sugar 

a) True 

b) False 

40. I had reduced intake of root vegetables like yam, potato, groundnut and also used  

less coconut in my cooking 

a) True 

b) False 

41. I chose a variety of foods each day from all the food groups giving the 

nutrients    necessary for a healthy pregnancy 

a) True 

b) False 

 
42. My midmorning snacks included lemon juice/buttermilk or vegetarian or non-

veg  soups 

a) True 

b) False 

43. I used to have a snack of brown bread with raw vegetables in between meals 

a) True 

b) False 

44. I did not include iron rich foods like green leafy vegetables, eggs, liver of meat, 

fish   or poultry 

a) True 

b) False 

45. Vitamin C rich foods like guava, amla, lemon, musambi were also included in 

my diet 

a) True 

b) False 

46. I read and used the "Nutrition fact" label in food packets to make lower calorie 

food           choices while shopping food items to fit into a healthy meal plan 

a) True 

b) False 
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47. I ate smaller meals and had low calorie snacks more often to prevent myself 

from  getting very hungry 

a) True 

b) False 

48. I did not keep track of the following: blood sugar levels, food intake, physical 

activity, weight gain and physical wellness 

a) True 

b) False 

 

49. I should always breastfeed my baby which is beneficial to the baby and also 

allows    me to use extra calories stored during pregnancy 

a) True 

b) False 

50. I was confident to manage GDM ( if it had occured) rather than allowing it 

to  manage my life 

a) True 

b) False 
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APPENDIX XVIII 

E-Booklet on Lactation and Complementary Feeding 
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APPENDIX XIX 
 

Calculation of components of Medical Nutrition Therapy 

 

i. Assessment of body mass index (BMI) based on pre pregnancy weight 
Using the pre-pregnancy weight and height of pregnant women, BMI calculation 

and categorization done using the Asian BMI Classification, WHO, 2002 as follows. 

BMI = Pre-pregnancy weight (kg)  

               (Height in metre)
2
 

Nutrition status BMI (kg/m²) 

Underweight <18.5 

Normal 18.5 – 22.9 

Overweight 23  – 24.9 

Obese I 25 – 29.9 

Obese II >30 

 

ii. Estimation of required total gestational weight gain 

Based on the calculated pre-pregnancy BMI, required total weight gain 

recommendation can be derived from the Gestational Weight Recommendations, Institute 

of Medicine as follows. 

Pre-pregnancy BMI 

category (kg/m²) 

Total weight gain 

(kg) 

Underweight 12.5 – 18 

Normal 11.5 – 16 

Overweight 7  – 11.5 

Obese I &II 5 – 9 

 

iii. Expected weight for current period of gestation 

Based on the category of pre-pregnancy BMI, the expected weight needed for the 

current period of gestation can be calculated using the Gestational Weight 

Recommendations, Institute of Medicine. The difference between current weight and 

expected weight would help to analyse the excess or deficit in weight gain at the current 

period of gestation. 
 

Pre-pregnancy BMI 
category (kg/m²) 

Total weight gain (kg) Rate of Weight gain 2nd and 
3rd trimester (kg/week) 

Underweight 12.5 – 18 0.51 

Normal 11.5 – 16 0.42 

Overweight 7  – 11.5 0.28 

Obese I &II 5 – 9 0.22 
 

Expected weight for the different pre-pregnancy BMI category can be calculated as follows:  

Expected weight at current period of gestation  

= [Current period of gestation (in weeks) – 12 weeks of first 

   trimester] x Rate of weight gain corresponding to pre- 

   pregnancy BMI  

= Average weight gain/week  

= Average weight gain/week + Pre pregnancy weight 
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iv. Energy  

 

 

Total energy requirement should never go below 1500kcalories/day or 50% restriction is 

not recommended for increased chances of ketosis (Magon et.al, 2011) 

 

v. Protein 

 The average protein requirement of 1.1g/kg ideal body weight is needed which is 60-

70g/day (Salis, et.al 2021). An additional 9.5g protein/day in the second trimester and 

22g protein/day in the third trimester is the recommendation as per RDA, ICMR-

NIN,2020 

vi. Fat 

 According to the RDA, ICMR-NIN 2020 guidelines, a minimum of 20-35% of energy 

should be contributed through fats of which 30g can be visible fat. 

vii. Carbohydrate  

 Managing carbohydrate is the greatest change in managing elevated blood glucose levels. 

The RDA for carbohydrate is set at a minimum of 175g/day for adequate foetal growth 

and development. (RDA, ICMR-NIN,2020) 

viii. Dietary fibre 

 Maintenance of adequacy of fibre in diet during pregnancy is essential for keeping safe 

limits of blood glucose levels as well as improving satiety and preventing constipation. 

The RDA for fibre in pregnancy is 40g/2000kcal per day.(RDA, ICMR-NIN,2020) 

ix. Other micronutrients 

 All other important micronutrients needed during pregnancy such as iron, folic acid, 

vitamin D, iodine, vitamin C, calcium, etc needs to be met as per the RDA, ICMR_NIN, 

2020. 

 

Pre-pregnancy 

BMI category 

(kg/m²) 

1
st
 trimester 

(kcal/kg) 

2
nd

 trimester (kcal/kg) 3
rd

 trimester (kcal/kg) 

Underweight 30 36-40 36-40 

Normal 30 36 36-38 

Overweight 24 24 24 

Obese I &II 12-14 12-14 12-14 
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Medical Nutrition Therapy in Gestational Diabetes Mellitus: 
A Survey among Dietitians

Sindhu S., Uma Mageshwari S.

Department of Food Service Management and Dietetics, Avinashilingam Institute for Home Science and Higher Education for Women University, Coimbatore, Tamil 
Nadu, India

Abstract

Aim: The aim of this study was to elicit information on the perception of dietitians about gestational diabetes mellitus (GDM) and 
their dietetic practices. Materials and Methods: A survey was conducted among dietitians working in hospitals, maternity centers, and 
other clinics using the purposive sampling criterion. A validated questionnaire was used to obtain details about the perception of 
GDM, guidelines used, dietetic screening, assessment, interventions and follow-up. Descriptive statistics were reported as frequency 
of total number of responses for each question. Fisher’s exact test on perception of GDM, operating guidelines and topics discussed 
in diet consultations with respect to the years of clinical experience, age group and educational qualification of the participants were 
performed. Results: Perception of dietitians on family history of type2 DM as an associated risk factor of GDM had significant 
association with their clinical experience. Majorly discussed topic in diet consultation was carbohydrate distribution followed by 
protein requirement, fiber and small frequent meal pattern. On the basis of clinical experience of dietitians, difference was observed 
in discussed topics such as hypoglycemia, food groups, post-natal diet, and breast feeding. A major inconsistency observed was the 
nonavailability or lack in the use of pregnancy specific screening tool. Conclusion: Specific screening tools for pregnancy should be 
brought into practice. There is also the need for sustainable protocols in hospitals for uniformity in management of GDM.

Keywords: Dietitians, gestational diabetes mellitus, MNT, perception

Introduction
Gestational diabetes mellitus (GDM) is one of the 
common problems in pregnancy, posing a considerable 
risk on maternal and fetal health. The International 
Diabetes Federation (IDF) Atlas 2019 described 223 
million women (20–79 years) living with diabetes globally. 
IDF also projected the number to increase to 343 million 
by 2045. According to IDF, 20 million or 16% of live 
births were associated with some form of hyperglycemia 
in pregnancy and one in six births were affected by 
GDM.[1] A recent study on the prevalence of GDM found 
significant variations in the prevalence of GDM across 
the different states, the socioeconomic environment, and 
demographic parameters. The study reported the age-
adjusted prevalence of GDM to be highest in Telangana 

and Kerala.[2] Unlike the usual belief  that GDM is only a 
temporary problem for the expectant woman, which reverts 
to normal after delivery, there is now substantial evidence 
of it being a risk factor for future metabolic problems 
such as type 2 DM, hypertension, obesity, ischemic 
heart disease, and other cardiovascular diseases in both 
mother and the baby.[3-5] In 1979, the First International 
Workshop on GDM held in Chicago proposed nutritional 
counseling and diet therapy in the guidelines for the 
management of GDM.[6] Medical nutrition therapy 
(MNT) became the cornerstone of GDM management. 
Recommendations suggested that dietary management 
should be individualized to meet the calorie requirements 
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for maternal and fetal health while reducing the risks 
of hyperglycemia and ketonemia.[7] Intensive nutrition 
therapy based on the total amount, type, and distribution 
of carbohydrates consumed and self-monitoring of 
blood glucose are essential aspects in the management of 
GDM.[8] Even when most cases could be managed with 
diet therapy alone, evidence-based practice guidelines for 
GDM were not available.[8] In 2001, Diabetes Care and 
Education and the Women and Reproductive Nutrition 
practice groups of the American Dietetic Association 
collaborated and framed the practice guidelines for GDM 
to overcome the inconsistencies in the nutrition care of 
women with GDM. The field test studies based on the 
implementation of guidelines at prenatal care and other 
provider centers showed improvement of glucose control 
in women with GDM.[9] MNT still is a mainstay in the 
treatment of GDM[10] and dietetic interventions in the 
form of individualized diet consultations with a registered 
dietitian have been effective in improving blood glucose 
control, and reducing the need for insulin and also the 
occurrence of adverse maternal fetal outcomes in women 
with GDM.[11] However, diet consultation for women with 
GDM still exists as a major concern in many low-income 
settings due to the scarcity of dietitians.[12] Also, evidence 
lacks whether a systematic, evidence-based dietetic care 
of women with GDM is followed in many states across 
India. This study was conducted to obtain information on 
the perception of dietitians about GDM and the dietetic 
practices in the management of GDM.

Materials and Methods
A survey was conducted among dietitians working in 
hospitals, maternity centers, and private clinics in Kochi, 
Kerala, India using a purposive sampling criterion from 
March 2019 to January 2020. Institutional Human 
Ethics Committee approval was obtained for the study. 
Consenting dietitians who were willing to fill and 
submit a questionnaire were included in the study. The 
questionnaire was directly handed over or mailed to the 
dietitians according to their preference. The questionnaire 
was designed based on the structured survey tools used 
in Women in India with Gestational Diabetes Mellitus 
Strategy (WINGS-5) project[13] as well as the Gestational 
Diabetes Dietetic Practice Survey developed by Morrison 
et al.[14] Additional questions were incorporated based on 
the Diagnosis and Management of Gestational Diabetes 
Mellitus: Technical and Operating Guidelines developed 
by Ministry of Health and Family Welfare, Government of 
India.[15] The 47-item questionnaire included both multiple-
choice and open-ended questions. Open-ended questions 
were used to record demographic details (6 questions), 
nutrition screening and assessment (6 questions), 
guidelines and dietetic interventions (9 questions), 
follow-up, and evaluation practices (10 questions). Likert 
scale responses were used to report perception of GDM  

(8 questions) and the need for protocol-based management 
strategies and dietetic interventions (8 questions). The 
developed questionnaire was pilot tested by two dietitians, 
two obstetricians, two academicians and one statistician 
for content validation and then used as the survey tool. 
Statistical analysis was done using SPSS version 21. 
Descriptive statistics were expressed as the frequency 
of the total number of responses for each question in 
the questionnaire (%). Fisher’s exact test was performed 
to understand the association between age group, years 
of clinical experience and educational qualification of 
the respondents with perception of GDM, operating 
guidelines used and topics discussed in diet consultations 
for GDM women.

Results

Demographic details
A total of 55 dietitians participated in the survey, out of 
which 85.5% worked in multispeciality hospitals with a 
mean age of 33.87 (standard deviation = 7.63) years. Out 
of the surveyed respondents, all were full-time dietitians 
except one respondent who worked as a consultant clinical 
nutritionist. Majority of the dietitians were postgraduates, 
and almost half  of the surveyed respondents had 
5–10 years of clinical experience.

Perception about GDM
A 5-point Likert scale on the perception of dietitians 
about GDM demonstrated 34.5% strongly agreeing, 
63.6% agreeing, and 1.8% not knowing that GDM is 
on the rise. When the participants were asked about the 
prevalence of GDM being considered more in urban 
than rural areas, 20% strongly agreed, 58.2% agreed, 
18.2% had a neutral opinion, and 3.6% disagreed. Half  
of the respondents (50.8%) strongly agreed on GDM 
as a risk factor for future type 2 diabetes mellitus in 
expectant mothers. Out of the total participants, 43.6% 
suggested evidence-based treatment strategies, 54.5% 
early diagnosis and detection of GDM, 70.9% health 
and nutrition education and 61.8% regular follow-up and 
evaluation as preventive measures to reduce the incidence 
of GDM at a national level. Twenty-two (40%) of the 
respondents also demonstrated strong agreement with 
the perception that normoglycemia in GDM women can 
be achieved through proper MNT and exercise. Fisher’s 
exact test was performed to find the relation between 
associated risk factors of GDM and years of clinical 
experience, educational qualification and age group of the 
respondents. The results in Table 1 describe a significant 
association only between the perception of family history 
of diabetes mellitus as an associated risk factor for GDM 
and the clinical experience of respondents.

The study also assessed the confidence level among 
dietitians in providing dietetic advice to GDM women. The 
respondents were asked to rate on a scale of 1 to 4, where 



Sindhu and Uma Mageshwari: Medical nutrition therapy in gestational diabetes mellitus

         272� 272    Journal of Diabetology ¦ Volume 13 ¦ Issue 3 ¦ July-September 2022

1 represented very confident and 4 as not confident. More 
than half  of the dietitians, 29 of 55 (52.7%), expressed 
their confidence level as very confident. Their level of 
understanding of current evidence-based guidelines in the 
management of GDM was also asked to be rated on a 
scale of 1 to 4, where 1 indicated excellent understanding 
and four as needing improvement. The results revealed 
that out of the total respondents, 8 (14.5%) confirmed 
they have excellent understanding, 29 (50.9%) a good 
understanding, 17 (30.9%) fair understanding, and 2 
(3.6%) needing improvement.

Screening and assessment of gestational diabetes 
mellitus
More than three-fourths of  the respondents (78.2%) 
reported that screening of  GDM was done for all 
pregnant women during their first visit to the hospital, 
whereas 16.4% confirmed screening as not being done 
and 5.5% expressed that they do not know if  such 
screening was being done during the first visit. Forty-
six (83.6%) dietitians stated single step blood glucose 
test with 75 g oral glucose (Diabetes in Pregnancy Study 
Group of India – DIPSI guideline) as the screening test 
used for GDM, but only 23 (41.8%) of  the respondents 
were able to describe the threshold value taken as cutoff  
for diagnosis of  GDM (PPBS ≥140 mg/dL). Majority of 
dietitians (90.9%) also reported doing maternal nutrition 
assessment for all GDM women visiting their respective 
hospitals, whereas 5.5% reported not doing and 3.6% 
were not responsive. However, no screening/ assessment 
tools specific for pregnancy were used or available in any 
hospitals.

The average number of GDM women seen per month was 
reported to be five or less by half  of the surveyed dietitians, 
suggesting a lack of regular dietetic referrals. Only 10 out 
of 55 (18.2%) dietitians reported that the department of 
obstetrics and gynecology in their respective hospitals 
had specifically assigned dietitians to provide MNT for 
pregnant women.

Guidelines and dietetic interventions for gestational 
diabetes mellitus
Use of an operating guideline in the MNT for GDM was 
indicated by 49.1% of the respondents. However, 38.2% 
reported not using any operating guideline, 9.1% did not 
respond, and 3.6% expressed a lack of knowledge. When 
the dietitians were asked to specify the reference guideline 
used, only 20 out of 55 (36%) could do so, while more than 
half  (63.6%) did not indicate any response, suggesting the 
low usage of specific reference guidelines.

Only 20 out of 55 (36.4%) dietitians described obstetricians, 
diabetologists and dietitians as the significant healthcare 
workers directly involved in managing GDM women. 
Information provided by the surveyed dietitians on the 
planning and implementation of MNT for GDM showed 
differences which may be due to many factors like lack of 
awareness among dietitians, non-availability of adequate 
resources for implementing evidence-based guidelines and 
lack of awareness and support from the management of 
the respective hospitals and also from other healthcare 
professionals involved in the treatment of GDM women. 
Only 9 out of 55 (16.4%) respondents specifically described 
a national or international guideline-based stepwise dietetic 
intervention. This included nutrition screening during 
the first visit, estimating body mass index based on pre-
pregnancy weight, calculation of energy, protein and other 
nutrient requirements using the guidelines of Institute of 
Medicine, American Dietetic Association or Indian Dietetic 
Association, personalized diet counseling and regular 
follow-up of GDM women. More than half (67.3%) could 
only generalize the dietetic interventions practiced by them.

Forty-nine (89.1%) dietitians confirmed receiving a 
majority of diet consultations for GDM as referrals from 
doctors within their respective hospitals, and nearly the 
same number, 48 (85.7%) also reported individual diet 
consultation as the type of consultation done by them. 
Approximately 44% of the total respondents reported 
that they could provide two diet consultations per GDM 
woman throughout the entire period of gestation, as shown 

Table 1: Perception of respondents on associated risk factors of GDM and years of clinical experience
Clinical experience Family history of Type 

2 DM
GDM in previous 

pregnancy
Obesity High  

maternal age
 No Yes No Yes No Yes No Yes
<5 years  
(n = 16)

4  
(25%)

12  
(75%)

7 (43.3%) 9 (56.2%) 2 (12.5%) 14 (87.5%) 13 (81.3%) 3 (18.8%)

5–10 years  
(n = 24)

4 (16.7%) 20  
(83.3%)

6  
(25%)

18 (75%) 4 (16.7%) 20 (83.3%) 13 (54.2%) 11 
(45.8%)

10–15 years  
(n = 8)

0 8 (100%) 1 (12.5%) 7 (87.5%) 0 8 (100%) 2  
(25%)

6  
(75%)

>15 years  
(n = 7)

5 (71.45) 2 (28.6%) 3 (42.9%) 4 (57.1%) 0 7 (100%) 5 (71.4%) 2 (28.6%)

Fisher’s exact value 10.016 3.278 1.759 7.533

P Value .012* .353 .701 .053
*Indicates significance at 5% level of significance (P < 0.05)
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in Figure 1. More than three-fourths of dietitians (78.2%) 
also described taking 30 min to 1 h for diet consultations 
per GDM client.

The surveyed dietitians were also asked to specify ten 
major topics from a group of twenty possible topics 
discussed while providing diet consultations to GDM 
women [Figure 2]. The topics found to be less discussed 

were food groups (45.5%), self-monitoring of blood 
glucose (45.5%), review visit requirement (43.6%), salt 
and fluid intake (36.4%), diet during lactation (30.9%), 
breastfeeding (29.1%), low-calorie foods (29.1%), food 
label reading (27.3%) food safety (25.5%), postprandial 
blood glucose target level (23.6%), and use of artificial 
sweeteners (10.9%).

Fisher’s exact test on major topics discussed during diet 
consultation for GDM women based on years of clinical 
experience, educational qualification, and age group 
of the respondents showed that there was a significant 
association with respect to years of clinical experience and 
the inclusion of topics such as hypoglycemia, food groups, 
postnatal diet, and breastfeeding in their consultations 
[Table 2]. No association was observed between the other 
groups.

Outcomes, follow-up and evaluation for gestational 
diabetes mellitus
Of the total surveyed respondents, 70.9% stated 
assisted labor, 61.8% miscarriage or stillbirth, 49.1% 

Figure 1: Number of diet consultations per GDM woman throughout the 
period of pregnancy

Figure 2: Major topics discussed during diet consultations for GDM women

Table 2: Major topics discussed during diet consultation for GDM women and years of clinical experience
Clinical experience Hypoglycemia Food groups Post natal diet Breastfeeding
 Yes No Yes No Yes No Yes No
<5 years  
(n = 16)

9  
(56.3%)

7 (43.8%) 4  
(25%)

12  
(75%)

7 (43.8%) 9 (56.3%) 2 (12.5%) 14 
(87.5%)

5–10 years  
(n = 24)

20 (83.3%) 4 (16.7%) 10 (41.7%) 14 (58.3%) 10 (41.7%) 14 (58.3%) 12 (50%) 12  
(50%)

10–15 years  
(n = 8)

5 (62.5%) 3 (37.5%) 4  
(50%)

4  
(50%)

0 8  
(100%)

0 8  
(100%)

>15 years  
(n = 7)

2 (28.6%) 5 (71.4%) 7  
(100%)

0 0 7  
(100%)

2 (28.6%) 5 (71.4%)

Fisher’s exact value 8.142 11.544 9.190 10.016

P Value .035* .008* .018* .011*
*Indicates significance at 5% level of significance (P < 0.05)
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polyhydramnios or oligohydramnios, and 40% prolonged 
labor as the commonly seen maternal problems in GDM. 
The fetal problems reported by more than half  (87.3%) 
of the respondents were excessive weight gain followed by 
neonatal hypoglycemia (63.6%) and spontaneous abortion 
(50.9%). Obesity was described as the major future risk 
for children born to GDM mothers by 39 of 55 (70.9%) 
respondents. The other prominent risks suggested by the 
respondents were type 2 diabetes mellitus in childhood or 
adolescence and glucose intolerance.

Just above half (50.9%) of the surveyed dietitians reported 
that full compliance to dietetic advice was observed among 
GDM women who consulted them. Partial compliance 
was reported by around 40% of the participants. The 
possible reasons for this according to their shared 
experience were lack of awareness among GDM women 
regarding the importance of MNT in the management of 
GDM, inability to follow diet restrictions due to increased 
food cravings and appetite and lack of time management, 
especially among working women with GDM. Out of 
the total surveyed participants, 40% also reported partial 
compliance among GDM women for regular dietetic 
follow-up and evaluation after delivery. The reason for 
this was attributed to the blood sugar levels reverting to 
normal in most GDM women after delivery. Thirty (54.5%) 
dietitians reported nutrition evaluation being done for all 
children born to GDM women. The other 25 (45.45%) 
dietitians reported not doing nutrition evaluation. Eight 
dietitians also reported that nutrition evaluation of children 
born to GDM women was performed only upon receiving 
referrals from doctors or in conditions such as preterm 
birth, small for gestational age, large for gestational age, 
and hyperglycemia in the newborn.

Perception of protocol-based dietetic management
There was strong agreement among respondents 
for protocol-based management strategies such as 

multidisciplinary approach (72.7%), use of evidence-
based guidelines (58.2%), development of standard 
operating protocols (40%), continuous training of 
healthcare professionals (58.2%), interdisciplinary rounds 
and clinical audits (38.2%), and proper documentation 
(78.2%) conforming to set quality standards. Almost half  
of the respondents (49.1%) agreed, and 32.7% strongly 
agreed to a protocol-based flowchart for effective planning 
of MNT for GDM women. When the surveyed dietitians 
were asked to describe the factors that influenced the need 
for diet consultations, 78.2% reported glycemic control as 
the primary factor. Their responses to other factors are 
illustrated in Figure 3.

Discussion
The study attempted at understanding the perception of 
GDM and its dietetic interventions among dietitians. The 
study results reveal that more than half  of the surveyed 
dietitians agreed that GDM is on the rise and that the 
incidence is more in urban than rural areas. Half  of the 
participants strongly agreed that GDM is a risk factor 
for future type 2 diabetes among GDM women. They 
were also in strong agreement for improved management 
strategies like multidisciplinary approach (72.7%), use 
of evidence-based guidelines (58.2%), development of 
standard operating protocols (40%), continuous training of 
healthcare professionals (58.2%), interdisciplinary rounds 
and clinical audits (38.2%), and proper documentation 
(78.2%) conforming to set quality standards.

The study also helped identify some inconsistencies in 
the management of GDM across the surveyed hospitals. 
Almost one-third of dietitians were unsure of screening 
techniques used at their place of work. The dietitians 
who reported the screening as being done confirmed 
that a general nutrition screening tool was used for this 
purpose instead of a pregnancy-specific screening tool. 

Figure 3: Factors influencing the need for diet consultations for GDM women
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The current screening tool used in the surveyed hospitals 
was also found to be inconsistent in identifying pregnant 
women who are at risk of developing GDM.

More than half  (63.6%) of the surveyed dietitians did not 
specify the operating guideline used in MNT, suggesting 
the low usage of specific reference guidelines. The number 
of dietetic consultations done by a dietitian per month 
and the number of dietetic consultations given per client 
indicated the lack of regular referrals to dietitians. This 
is contrary to the national and international guidelines, 
which emphasize MNT as one of the primary interventions 
required in the treatment and management of GDM.[16,17] 
This implies that not all pregnant women visiting the 
surveyed hospitals get access to proper dietetic advice 
on GDM. Proper MNT for GDM has proved in many 
studies as being beneficial in improving maternal and fetal 
outcomes.[18-20]

The diet consultations done by dietitians were found 
to be covering a large number of topics, but topics like 
gestational weight gain pattern, self-monitoring of blood 
glucose, setting target levels for postprandial blood 
glucose, and the need for review visits were found to be 
less discussed. These interventions have been reported 
to serve as effective strategies in attaining good glycemic 
control in GDM women, thereby maintaining maternal 
and fetal health.[21,22]

Limitations
The study had a small sample size and it was conducted 
in one geographical region of the country. Results cannot 
be thus generalized for the entire county. Further large 
multicentric countrywide research may be taken up to 
understand the existing dietetic practices for GDM all 
over India. This would help to arrive at more concrete 
conclusions and facilitate the development of sustainable 
protocols for improved dietetic management of GDM.

Conclusion
The study strongly recommends the need for a pregnancy-
specific nutrition screening tool to identify those at risk of 
GDM. It also suggests ensuring systematic referrals to the 
dietitian for MNT of GDM women and educating and 
training dietitians in adopting evidence-based national or 
international guidelines for providing uniform, optimal 
and consistent care for all pregnant women for the 
prevention and management of GDM.
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Abstract 

Aim: Our aim is to study the behavior, diet, and physical activity patterns among gestational diabetes mellitus (GDM) and non-GDM 
women. Materials and Methods: A survey was conducted among GDM and non-GDM women from multispeciality hospitals and 
maternal clinics using a purposive sampling criterion. A validated interview schedule was used to obtain details of readiness for 
pregnancy, perception of managing pregnancy, concerns in pregnancy, degree of depression, food preferences, shopping of food, eating 
out, cooking, current nutrient intake, food consumption pattern, type, duration and frequency of physical activity, and rest periods of 
GDM and non-GDM women. Results: Majority of GDM and non-GDM women showed readiness for motherhood. GDM women 
exhibited greater confidence and importance toward making lifestyle changes during pregnancy. The pregnancy-related concerns 
were more common among GDM women. The mean energy and protein intake was lower than the recommended dietary allowance 
(RDA) among GDM women compared to their counterparts. On the contrary, carbohydrate consumption exceeded RDA among 
both groups. The total fat intake, including visible and invisible fat among GDM women, met the RDA; however, it exceeded the RDA 
among non-GDM women. The RDA for calcium, iron, and fiber showed significant difference compared to RDA among both groups. 
Physical activity patterns did not show any significant difference among GDM and non-GDM women and were unsatisfactory in 
both groups. Conclusion: The study recommends the need for psychological support, proper medical nutrition therapy, and adequate 
physical activity for GDM and non-GDM women. 

Keywords: Behavior, diet, gestational diabetes mellitus, physical activity, GDM women

Introduction
Pregnancy is a unique process wherein immense changes 
occur in a woman’s body in relation to the increasing 
demand of the growing fetus. The complexities of these 
processes make this period a critical time to ensure optimum 
care for the pregnant woman for safe maternal and fetal 
outcomes. The readiness for pregnancy influences positive 
behavior and lifestyle patterns, aiding in safe pregnancy 
outcomes. Women, hence, should avoid behaviors 
that may risk pregnancy and adopt healthy behaviors 
such as healthy eating, adequate physical activity, and 
abstinence from alcohol, tobacco, and caffeine.[1] Further 
recommendations for health behavior include using folic 
acid and vitamin supplements, maintaining a normal 

body mass index, regular sleep pattern, undergoing 
screening tests, preparation for birth management, and 
self-surveillance for symptoms such as depression, pre-
eclampsia, and active labor.[2,3] Adequate nutrition during 
pregnancy is fundamental as the body requires a balance 
of all nutrients for the growing fetus and the mother. 
Ensuring the adequacy of the nutritional status of women 
during their preconception period should be the norm, 
unlike only during pregnancy, as the women’s health 
during the preconception period directly influences the 
future outcomes of pregnancy. Lang et al.[4] recommend 
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integrating preconception care into women’s life course 
to improve women’s health irrespective of pregnancy 
intention. Following a well-balanced dietary pattern 
before and during pregnancy was associated with reduced 
risk of disorders of pregnancy, including gestational 
diabetes mellitus (GDM), preterm birth, obesity-related 
complications; and in some populations, pre-eclampsia 
and gestational hypertension.[5] Overweight and obesity 
before pregnancy and excessive gestational weight gain 
pose major risks for pregnancy loss, gestational diabetes, 
gestational hypertension, delivery complications, and 
maternal death.[6] Physical activity or exercise before and 
during the pregnancy period, therefore, becomes essential 
to ensure that women enter pregnancy with adequate body 
weight and undergo appropriate gestational weight gain. 
According to the American College of Obstetricians and 
Gynecologists Guidelines,[7] physical activity and exercise 
during pregnancy are associated with lower risks and are 
beneficial to most women. Women with no complications 
should be encouraged to engage in aerobic and strength 
conditioning exercises before, during, and after pregnancy. 
GDM is one of the common problems complicating 
pregnancy and is progressively increasing globally.[8] The 
American Diabetes Association defines GDM as diabetes 
diagnosed in the second or third trimester of pregnancy 
that was not clearly overt diabetes prior to gestation.[9] 
The International Diabetes Federation (IDF) 2021[10] 
reported that the highest age-adjusted prevalence rate of 
hyperglycemia in pregnancy was 28% in the South East 
Asian region compared to 8.6% in the Middle East and 
North African region. According to IDF 2021,[10] a vast 
majority (87.5%) of cases of hyperglycemia in pregnancy 
were seen in low- and middle-income countries. Studies 
have also demonstrated GDM and its association with 
adverse maternal and fetal outcomes.[11-14] The present 
study aimed to understand the behavior, diet, and physical 
activity patterns among GDM and non-GDM women so 
that cost-effective, sustainable treatment strategies for 
GDM can be envisaged in clinical practice for positive 
patient outcomes.

Materials and Methods
A survey was conducted among pregnant women 
undergoing treatment at four multispeciality hospitals 
and three maternal clinics in a metropolitan city in South 
India using a purposive sampling criterion. All pregnant 
women visiting the selected hospitals and maternal clinics 
from March 2019 to September 2019 were taken up as 
subjects with informed consent. Pregnant women who 
were diagnosed with GDM by the obstetrician, using 
the Oral Glucose Tolerance Test (OGTT) of  Diabetes in 
Pregnancy Study Group criteria in one multispeciality 
hospital and two maternal clinics and International 
Association for Diabetes and Pregnancy Study Groups 
in three multispeciality hospitals and one maternal 

clinic formed the first group with 106 GDM women. 
The pregnant women who were not diagnosed with 
GDM upon conducting the OGTT in the respective 
multispeciality hospitals and maternal clinics formed 
the second group with 54 non-GDM women. The 
selected subjects were in either the second or the third 
trimester of  gestation and were monitored until the end 
of  the study period. The inclusion criteria were pregnant 
women aged 18 to 45 years, singleton gestation and 
willingness to participate. The presence of  pregestational 
diabetes, multifetal gestation, severe infections such as 
herpes zoster, and co-morbidities including gestational 
hypertension, severe anemia, epilepsy, and thalassemia 
were the exclusion criteria for participant selection 
into the study. Ethical approval was obtained from the 
participating hospitals and maternal clinics. An interview 
schedule was framed using the data collection tools of 
Women in India with GDM Strategy study,[15] Gestational 
Diabetes Questionnaire,[16] and Beck’s Depression 
Inventory (BDI).[17] The behavior patterns of  participants 
concerning their readiness for current pregnancy, 
perception of  managing pregnancy, main concerns in 
pregnancy, and degree of  depression; dietary habits such 
as food preferences, shopping of  food items, frequency of 
eating out, involvement in cooking, nutrient intake based 
on 24-h dietary recall, foods consumption patterns using 
food frequency questionnaire; engagement in physical 
activity including type, duration, and frequency, doctor’s 
advice for rest, and daily rest periods of  GDM and non-
GDM women were gathered using the interview schedule. 
All the above assessments of  subjects were done after their 
initial screening and OGTT at the selected multispeciality 
hospitals and maternal clinics. The validated rating score 
existing in the Gestational Diabetes Questionnaire[16] was 
used to assess the perception of  participants in managing 
pregnancy. All participants were asked to rate on a scale of 
1–10, where 1 represented not important or not confident 
at all and 10 as very important or very confident. Ten 
medical and paramedical professionals tested the 
developed interview schedule, and their suggestions were 
incorporated into the final interview schedule. Statistical 
analysis was done using SPSS version 21. Descriptive 
statistics were expressed as the frequency (%) of  the total 
responses for each question in the interview schedule. 
Chi-square test was applied to evaluate the association 
of  demographic characteristics, food habits, and physical 
activity patterns with GDM and non-GDM women. 
The t test was conducted to analyze the difference in 
perception of  pregnancy, level of  depression, and mean 
nutrient intake between the groups.

Results

Background details
A total of 160 pregnant women, comprising 106 GDM 
and 54 non-GDM women, participated in the study. The 
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mean age of GDM women was 30.59 ± 4.57 years, and 
non-GDM women were 29.56 ± 4.13 years, respectively. 
The period of gestation and the delivery status of the study 
participants at the end of the study period significantly 
varied between the groups. Table 1 describes the Chi-
square analysis of the demographic profile of the study 
participants.

Behavior patterns
A majority of 92.6% of non-GDM women and 89.6% 
of GDM women stated that their current pregnancy 
was planned, suggesting their readiness for motherhood. 
The study assessed the importance of making changes in 
lifestyle to manage pregnancy and the confidence level in 
adopting these lifestyle changes among GDM and non-
GDM women. Table 2 shows the t test results between 
GDM and non-GDM women concerning their perception 
of making lifestyle changes to manage pregnancy and their 
confidence level in adopting lifestyle changes in pregnancy.

The mean scores for the importance of  making 
changes in lifestyle to manage pregnancy and the 

confidence level for adopting these lifestyle changes 
were significantly greater for GDM women compared 
to non-GDM women, indicating that GDM women had 
a better perception toward making changes to manage 
pregnancy as well as greater confidence to adopt these 
changes.

It was also seen that 96.2% of GDM and 40.7% of non-
GDM had some concerns during pregnancy. Fisher’s exact 
test conducted on the presence and absence of worries or 
concerns among GDM and non-GDM women showed 
significant difference, with GDM women being more 
affected than non-GDM women. Growth of the fetus, 
complications, and pregnancy outcome were the main 
concerns described by 57.5% of GDM women compared 
to 37% in non-GDM women. Out of the total participants, 
77.5% of GDM and 83.3% of non-GDM stated family as 
their support system in moments of stress, anxiety, and 
other emotional problems.

The results of BDI scores of GDM and non-GDM 
women revealed that although the mean BDI scores were 
significantly higher among GDM women compared to 

Table 1: Demographic characteristics of study participants

Variables GDM women (N = 106) Non-GDM women (N = 54) Χ² value P value 

N % N % 

Education

Plus two 15 14.2 7 13 2.179 0.336**

Graduate 60 56.6 25 46.3

Post graduate 31 29.2 22 40.7

Employment

Working 38 35.8 22 40.7 0.546 0.546**

Not working 68 64.2 32 59.3

Gravidity

Primigravida 46 43.4 23 42.6 0.009 0.923**

Multigravida 60 56.6 31 57.4

Period of gestation

Second trimester 66 62.3 8 14.8 32.400 <0.001*

Third trimester 40 37.7 46 85.2

Delivery status at end of study period

Delivered 36 34 48 88.9 43.281 <0.001*

Not delivered 70 66 6 11.1
*Significant at 1% level
**Not significant
GDM = gestational diabetes mellitus

Table 2: Perception of GDM and non-GDM women toward managing pregnancy

Variables GDM women (N = 106) Non-GDM women (N = 54) t value P value 
Mean score ± SD Mean score ± SD

Importance of making changes in lifestyle to manage pregnancy 9.08 ± 0.68 8.72 ± 0.81 −2.992 0.003*

Confidence level in adopting lifestyle changes in pregnancy 8.40 ± 0.90 7.76 ± 0.99 −4.088 <0.001*

*Significant at 1% level
GDM = gestational diabetes mellitus, SD = standard deviation
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non-GDM women, the scores were found to be within the 
normal range of the BDI scale. The marked differences 
in scores are suggestive that GDM women have a greater 
susceptibility to depression than their counterparts.

Table 3 represents the t test done to compare the mean 
BDI scores among GDM and non-GDM women as well 
as the frequency distribution of the levels of depression 
according to the scores namely normal, mild mood 
disturbance, borderline clinical depression, and moderate 
depression among the groups. The presence of borderline 
clinical depression and moderate depression were found 
only in GDM women compared to non-GDM women.

Diet patterns
Food habits
Most participants were non-vegetarians, with 79.2% in the 
GDM group and 75.9% in the non-GDM group. Table 4 

presents the comparison of food habits among GDM and 
non-GDM women. The participants’ responses regarding 
shopping and cooking their food, awareness of reading 
food labels, and frequency of eating out did not show 
significant difference between groups. This suggests a 
general lower inclination, regardless of the group, toward 
reading of food labels, shopping, and cooking their own 
food.

Eating out frequency of once per week exclusively seen 
within each group was 33.3% in non-GDM group compared 
to 17% in GDM group, whereas the eating out frequency 
for once or twice per month within each group was 33% 
in non-GDM and 36.8% in GDM group. The individual 
group frequencies indicate that more women in the non-
GDM group tend to eat out weekly, while more women 
in the GDM group eat out only once or twice a month. 
Similarly, within groups, rare or no eating out pattern was 

Table 3: Comparison of BDI scores and levels of depression between GDM and non-GDM women

Group N BDI score SD t value P value 
GDM women 106 9.01 4.67 −3.348 0.001*

Non-GDM women 54 6.59 3.51

Levels of depression and corresponding BDI scores GDM women Non-GDM women

N % N %

These ups and downs are considered normal (1–10) 67 63.2 44 81.5

Mild mood disturbance (11−16) 34 32.1 10 18.5

Borderline clinical depression (17−20) 3 2.8 Nil Nil

Moderate depression (21−30) 1 0.9 Nil Nil

Severe depression (31−40) 1 0.9 Nil Nil
*Significant at 1% level
GDM = gestational diabetes mellitus, BDI = Beck’s Depression Inventory, SD = standard deviation

Table 4 : Comparison of food habits among study participants

Variables GDM women  
(N = 106)

Non-GDM women  
(N = 54)

Total study  
participants (160)

Χ² value P value 

N % N % N % 

Food preference

Vegetarian 22 20.8 13 24.1 35 21.9 0.231* 0.631

Non-vegetarian 84 79.2 41 75.9 125 78.1

Shop your own food 36 34 27 50 63 39.4 3.855* 0.050

Cook your own food 40 37.7 29 53.7 69 43.1 3.719* 0.054

Read food labels 26 24.5 20 37 46 28.8 2.733* 0.098

Eating out pattern

2−4 times per week 7 6.6 4 7.4 11 6.9 8.171a 0.082a

Once per week 18 17 18 33.3 36 22.5

Once or twice per month 39 36.8 18 33.3 57 35.6

Rarely 30 28.3 7 13 37 23.1

Never 12 11.3 7 13 19 11.9
aFishers exact test (one cell has expected count < 5)
*Not significant
GDM = gestational diabetes mellitus
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28.3% and 11.3% in GDM group and 13% in both rare or 
no eating out pattern in non-GDM women. These results 
suggest that within each individual group, women in GDM 
group had a lower frequency of eating out.

Mean nutrient intake
The mean nutrient intake of GDM and non-GDM 
compared with the recommended dietary allowance 
(RDA) by ICMR 2020 is depicted in Table 5.

The mean energy intake was slightly lower than the RDA 
in GDM women with a 0.65 deficit, whereas there was a 
12% excess in the case of non-GDM women. Also, the 
total calories consumed by GDM women were found 
to be lesser than non-GDM women. This may be due 
to their calorie restriction for effective blood glucose 
control. However, carbohydrate intake was found to be 
excess in both groups, with 46% excess for GDM women 
and 72% excess in non-GDM women. Protein intake was 
significantly lower in the GDM group, with a deficit of 
11% compared to only a minor deficit of 2% in non-
GDM women. Fat consumption showed only a marginal 
deficit of 0.004% among GDM women; however, it was in 
excess by 8% in non-GDM women. Calcium and iron, two 
essential minerals needed in pregnancy, did not meet the 

RDA. Fiber intake also was lower than RDA, with a 12% 
deficit in GDM and a 15% deficit in non-GDM women.

Food frequency pattern
The food frequency pattern showed that cereals were 
consumed daily by more than half  of the pregnant women 
in both GDM and non-GDM groups [Table 6]. Both 
groups did not mainly consume millet such as ragi in their 
daily meals.

A daily intake of pulses and dals was more significant, 
with 74% among non-GDM women compared to 66% 
among GDM women. This is in concurrence with the 
mean protein intake analyzed in Table 5, in which non-
GDM women have protein intake higher than GDM 
women. The intake of vegetables and fruits was consistent 
in both groups.

Regarding non-vegetarian foods, it was observed that 
about 40% of GDM and non-GDM women did not 
consume pork and beef in their diets; instead, they used 
egg, fish, and chicken.

The daily consumption of milk and milk products was 
found to be more or less the same, with 54% in GDM and 
53% in non-GDM women.

Table 5: Mean nutrient intake at first visit

Nutrients RDA GDM women (N = 106) Non-GDM women (N = 54)

Mean intake % Excess/deficit Mean intake % Excess/deficit 
Energy (kcal) 2010a 1998.53*** −0.6 2251.59* +12

Carbohydrate (g) 175 255.51* +46 301.13* +72

Protein (g) 75 66.38* −11 73.42*** −2

Fat (g) Visible fat = 30 g 77.82*** −0.004 84.26* +8

Total fat (20–35 en%) = 78.2 g

Calcium (mg) 1000 659.60* −34 766.56* −23

Iron (mg) 40 11.16* −72 10.08* −75

Fiber (g) 40 35.21* −12 34.02* −15
aRDA with added allowance for pregnancy—350 kcal
*Significant at 1% level
***Not significant
GDM = gestational diabetes mellitus, RDA = recommended dietary allowance

Table 6: Food frequency pattern among GDM and non-GDM womena

Foods GDM women (N = 106) Non-GDM women (N = 54)

D WT WO MO O NC D WT WO MO O NC 
Cereals 61 3 3 Nil 1 32 52 5 8 Nil 2 33

Millets Nil 1 3 6 8 82 3 2 6 2 6 81

Pulses and dals 66 18 15 Nil Nil 1 74 9 14 1 1 1

GLV, other vegetables and fruits 46 14 12 10 7 11 57 16 13 10 2 3

Non-vegetarian foods 12 15 16 6 11 40 15 14 19 6 5 41

Milk and milk products 54 2 4 Nil 3 37 53 6 4 Nil 6 31

Oils and fats 23 1 1 Nil 3 72 24 1 1 Nil 1 73
aAll values are based on multiple responses
GDM = gestational diabetes mellitus, GLV = green leafy vegetables, D = daily, WT = weekly twice/thrice, WO = weekly once, MO = monthly once, 
O = occasionally, NC = no consumption

D
ow

nloaded from
 http://journals.lw

w
.com

/jodb by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dgG

j2M
w

lZ
LeI=

 on 05/23/2024



Sindhu and Mageshwari: Behavior, diet patterns, and physical activity

         Journal of Diabetology ¦ Volume 15 ¦ Issue 1 ¦ January-March 2024� 91  

The type of oil seen to be commonly used among both 
groups was coconut oil. All other oils such as sunflower, 
gingelly, and olive were used sparingly, with 72% in GDM 
and 73% in non-GDM women.

Physical activity
The physical activity patterns and recommendation for 
rest in GDM and non-GDM women did not show any 
significant difference for type, duration, and frequency of 
exercise, rest recommendation by the doctor, and the hours 
of inactivity, indicating that these factors remained more 
or less the same in both groups [Table 7]. The Asia-Pacific 
consensus on physical activity and exercise in pregnancy 
and the postpartum period by Lee et al.[18] recommends 
150 min of moderate-intensity physical activity each 
week for pregnant women with no contraindications. In 
the present study, although 56.6% of GDM women and 
33.6% of non-GDM women were engaged in walking as a 
form of exercise, it cannot be considered as per guidelines 
because it was not brisk walking and, as a result, did not 
come under moderate-intensity physical activity. The fear 
of causing harm to the developing fetus, adverse obstetric 
history such as miscarriage, abortion, and family pressure 
were some of the reasons stated by the participants 
who did not engage in any physical activity during their 
pregnancy.

Discussion
The study attempted to explore and understand the 
behavior, diet, and physical activity patterns among GDM 
and non-GDM women. Most participants from both 
groups reported that their current pregnancy was planned, 
showing their readiness for motherhood. The perception 
of GDM and non-GDM women on managing pregnancy 
significantly differed, with GDM women exhibiting 
greater confidence and importance toward making lifestyle 
changes during pregnancy. This could be associated with 
GDM women facing the greater challenge of modifying 
their diet and lifestyle toward effective glycaemic control. 
Davidsen et al.[19] also pointed out that being diagnosed 

with GDM itself  causes emotional disturbance in pregnant 
women. They are further challenged with adherence to 
lifestyle modifications for preventing the complications 
of GDM during gestation and the future risk of type 2 
diabetes mellitus. It was observed that pregnancy-related 
concerns were more common among GDM women, such 
as growth of the fetus, complications, and outcome of 
pregnancy, compared to non-GDM women. The BDI 
scores were significantly different between both groups, 
with a greater score among GDM women than their 
counterparts. These findings suggest that GDM women 
have a greater possibility for depression compared to non-
GDM women.

The preferences of GDM and non-GDM women were 
almost the same, with both groups preferring non-
vegetarian foods over vegetarian foods. Routine activities 
such as shopping for food and cooking were found to be 
lower among both groups. Reading food labels was found 
to be deficient among GDM and non-GDM women, 
indicating their need for more awareness about the need 
to read food labels. Evaluation of eating-out patterns 
exclusively within groups showed a higher frequency 
of eating-out behavior among non-GDM women than 
among GDM women.

The food frequency pattern showed a higher consumption 
of  wheat and a lower consumption of  roots and tubers 
among GDM women for effective glycaemic control. 
Vegetable proteins such as pulses and dals were included 
in higher amounts among non-GDM women compared 
to GDM women; however, the intake of  non-vegetarian 
foods, including eggs, remained the same among both 
groups. Consumption of  green leafy vegetables, other 
vegetables, and fruits was observed to be satisfactory 
among GDM and non-GDM women, reflecting the 
importance given by both groups toward micronutrient 
and fiber consumption. This contradicted the study by 
Savita and Mageshwari,[20] which reported the mean 
consumption of  vegetables and green leafy vegetables 
to be lower among gestational and pre-gestational 
diabetes women. Another study on eating patterns 

Table 7: Exercise patterns among GDM and non-GDM women

Parameters Responses GDM women  
(N = 106)

Non-GDM women  
(N = 54)

Χ² value P value 

N % N % 

Exercise Walking 60 56.6 30 33.6 0.016a 0.899***

Duration of walking (15−30 min) 31 51.7 17 56.7 0.201a 0.654***

Frequency of walking (≥five times/week) 44 72.1 26 83.9 1.557a 0.212***

Rest Hours inactive during day time (5−6 h) 45 42.5 22 40.7 0.740b 0.884***

Rest advised by doctor 18 17 9 16.7 0.003a 0.960***

aChi-square value
bFisher’s exact value
***Not significant
GDM = gestational diabetes mellitus
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and food consumption by pregnant women with and 
without GDM by Marouf and Ismail[21] reported high 
consumption of  fruits and vegetables among both groups. 
Daily consumption of  milk was more in both groups 
compared to curd intake. High calorie foods such as 
fruit juices and milkshakes were lower in GDM women, 
suggesting that they had sound awareness of  restricting 
the intake of  such foods compared to non-GDM women. 
The inclusion of  high fat foods such as fried items, sweets, 
bakery items, and chaat items was also lower among the 
GDM women than non-GDM women, indicating that 
the GDM women had a better understanding of  avoiding 
high calorie and high fat foods for controlling their blood 
glucose levels.

The mean energy intake was lower than RDA among 
GDM women compared to the excess intake observed 
among non-GDM women, which is associated with the 
calorie restriction followed by GDM women. On the 
contrary, carbohydrate consumption exceeded RDA 
among both groups. Proteins, one of  the most essential 
nutrients needed during pregnancy, were found to be 
significantly lower than RDA among GDM women, 
whereas their counterparts had intake slightly below the 
RDA. The total fat intake, including visible and invisible 
fat among GDM women, met the RDA; however, it 
exceeded the RDA among non-GDM women. The 
calcium, iron, and fiber intake of  both groups showed 
significant difference when compared with RDA, even 
when the intake of  calcium rich sources such as milk 
and curd, fiber and iron rich sources such as green leafy 
vegetables were seen to be satisfactory as in Table 6. 
These findings indicate faulty selection and inadequate 
consumption of  nutrient-dense food items needed for 
pregnancy, thereby not meeting the RDA. The results 
highlight the need for nutrition education among both 
GDM and non-GDM women.

Physical activity patterns did not show any significant 
difference among GDM and non-GDM women and were 
found to be not satisfactory in both groups. Similar results 
were also observed in a study by Anjana et al.[22] which 
reported that the physical activity among GDM and non-
GDM women in South India was inadequate and the 
need for a cost-effective and culturally appropriate model 
of care to improve physical activity and reduce sedentary 
time among GDM women.

Conclusion
The study recommends the need to include screening for 
depression for all pregnant women so that such problems 
can be identified early and prevented during pregnancy. 
There is also the need for proper nutrition education of 
pregnant women, aiding them in the appropriate selection 
of food items both in nutrient content and quantity during 
their gestational period.

Limitations
The study was conducted in a metropolitan city of  the 
country with a small sample size. Therefore, the results 
cannot be generalized for the entire county. More 
extensive countrywide research may be conducted to 
understand the behavior, diet, and physical activity 
patterns of  GDM and non-GDM women across India to 
arrive at patient-centric holistic approaches in managing 
such populations.

Acknowledgements
The authors are grateful to the managements of 
multispecialty hospitals and maternal clinics in Kochi, 
Kerala for granting permission to conduct the study. 
The authors wish to thank all the pregnant women both 
GDM and non-GDM women whose participation made 
this study possible. The authors would also like to thank 
Dr. V. Mohan, Dr. I. Ranjit Unnikrishnan, and Dr. B. 
Bhavadharini of Madras Diabetes Research Foundation, 
Chennai for providing the resources for the survey tool 
development.

Financial support and sponsorship
Nil.

Conflicts of Interest
There are no conflicts of interest.

References
1.	 Herzog-Petropaki N, Derksen C, Lippke S. Health behaviors and 

behavior change during pregnancy: Theory-based investigation of 
predictors and interrelations. Sexes 2022;3:351-66.

2.	 Olander EK, Smith DM, Darwin Z. Health behaviour and 
pregnancy: A time for change. J Reprod Infant Psychol 
2018;36:1-3.

3.	 Maas VYF, Poels M, Lamain-de Ruiter M, Kwee A, Bekker MN, 
et al. Associations between periconceptional lifestyle behaviours 
and adverse pregnancy outcomes. BMC Pregnancy Childbirth 
2021;21:492.

4.	 Lang AY, Boyle JA, Fitzgerald GL, Teede H, Mazza D, Moran LJ, 
et al. Optimising preconception health in women of reproductive 
age. Minerva Gynecol 2018;70:99-119.

5.	 Marshall NE, Abrams B, Barbour LA, Catalano P, Christian P, 
Friedman JE, et al. The importance of nutrition in pregnancy 
and lactation: Lifelong consequences. Am J Obstet Gynecol 
2022;226:607-32.

6.	 Langley-Evans SC, Pearce J, Ellis S. Overweight, obesity and 
excessive weight gain in pregnancy as risk factors for adverse 
pregnancy outcomes: A narrative review. J Hum Nutr Diet 
2022;35:250-64.

7.	 American College of Obstetricians. Physical activity and exercise 
during pregnancy and postpartum period: ACOG Committee 
Opinion. Obstet Gynecol 2020;135:e178-88.

8.	 Sweeting A, Wong J, Murphy HR, Ross GP. A clinical update on 
gestational diabetes mellitus. Endocr Rev 2022;43:763-93.

9.	 ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown 
FM, Bruemmer D, et al.; on behalf  of the American Diabetes 
Association. 2. Classification and diagnosis of diabetes: Standards 
of care in diabetes–2023. Diabetes Care 2023;46:S19-40.

10.	 International Diabetes Federation. IDF Diabetes Atlas. Brussel: 
International Diabetes Federation; 2021. p. 54-6.

D
ow

nloaded from
 http://journals.lw

w
.com

/jodb by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dgG

j2M
w

lZ
LeI=

 on 05/23/2024



Sindhu and Mageshwari: Behavior, diet patterns, and physical activity

         Journal of Diabetology ¦ Volume 15 ¦ Issue 1 ¦ January-March 2024� 93  

11.	 Moon JH, Jang HC. Gestational diabetes mellitus: Diagnostic 
approaches and maternal-offspring complications. Diabetes Metab 
J 2022;46:3-14.

12.	 Zhuang W, Lv J, Liang Q, Chen W, Zhang S, Sun X. Adverse effects 
of gestational diabetes-related risk factors on pregnancy outcomes 
and intervention measures. Exp. Ther. Med 2020;20:3361-7.

13.	 Prakash GT, Das AK, Habeebullah S, Bhat V, Shamanna SB. 
Maternal and neonatal outcome in mothers with gestational 
diabetes mellitus. Indian J Endocrinol Metab 2017;21:854-8.

14.	 Farrar D, Simmonds M, Bryant M, Sheldon TA, Tuffnell D, Golder 
S, et al. Hyperglycaemia and risk of adverse perinatal outcomes: 
Systematic review and meta-analysis. BMJ 2016;354:i4694.

15.	 Mahalakshmi MM, Bhavadharini B, Maheswari K, Anjana RM, 
Jebarani S, Ninov L, et al. Current practices in the diagnosis and 
management of gestational diabetes mellitus in India (WINGS-5). 
Indian J Endocrinol Metab 2016;20:364-8.

16.	 Fetal Diagnostic Institute of the Pacific. Gestational Diabetes 
Questionnaire 2014. Hawai: Sweet Success Hawaii—A SSEP Sweet 
Success Associate Program. Available from: https://www.hawaiifdip.
com/sweet-success-hawaii. [Last accessed on 29 Sep 2023].

17.	 Holcomb WLJ, Stone LS, Lustman P, Gavard JA, Mostello DJ. 
Screening for depression in pregnancy: Characteristics of the Beck 
Depression Inventory. Obstet Gynecol 1996;88:1021-5.

18.	 Lee R, Thain S, Tan LK, Teo T, Tan KH; IPRAMHO Exercise in 
Pregnancy Committee. Asia-Pacific consensus on physical activity 
and exercise in pregnancy and the postpartum period. BMJ Open 
Sport Exerc Med 2021;7:e000967.

19.	 Davidsen E, Maindal HT, Rod MH, Olesen K, Byrne M, Damm 
P, et al. The stigma associated with gestational diabetes mellitus: A 
scoping review. EClinicalMedicine 2022;52:101614.

20.	 Savitha P, Mageshwari S. Nutritional adequacy of gestational 
diabetes and pre-gestational diabetes women. Int J Med Sci 
2013;2:598-602.

21.	 Marouf PA, Ismail KH. Eating and food consumption among 
pregnant women with and without gestational diabetes mellitus. 
Mosul J Nurs 2023;11:482-94.

22.	 Anjana RM, Sudha V, Lakshmipriya N, Anitha C, Unnikrishnan 
R, Bhavadharini B, et al. Physical activity patterns and gestational 
diabetes outcomes—The wings project. Diabetes Res Clin Pract 
2016;116:253-62.

D
ow

nloaded from
 http://journals.lw

w
.com

/jodb by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dgG

j2M
w

lZ
LeI=

 on 05/23/2024

https://www.hawaiifdip.com/sweet-success-hawaii
https://www.hawaiifdip.com/sweet-success-hawaii

	2. Prefinal 23.5.24.pdf

