
i	
	

“Pharmacist as Educators in Optimizing Identification and 

Management of Gestational Diabetes Mellitus and Its Outcomes 

in Newborns-An Interventional Study” 

Thesis submitted to 

THE KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH, 

 BELAGAVI  

(KLE DEEMED UNIVERSITY) 

[Declared as Deemed-to-be-University u/s 3 of the UGC 
Act, 1956 vide 

Govt. of India Notification No.F.9-19/2000-U.3 (A)] 

(Accredited ‘A’ Grade by NAAC)  

[Placed in Category ‘A’ by MHRD (GoI)] 
For the award of the degree of 

Doctor of Philosophy 

In the Faculty of Pharmacy Practice  
 By   

Vineeta Dhyani (M. Pharm) 
(Registration No: KLEU/Ph.D.14-15/DO12140021)  

Under the Guidance of 

Prof. (Dr.) N.S Mahantshetti (MBBS, M.D Pediatrics) 

And  

Prof. (Dr.) M.S Ganachari (M.Pharm, Ph.D) 

KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH, 
BELAGAVI-590010, KARNATAKA, INDIA 

2021



ii	
	

UNDERTAKING 
I, Vineeta Dhyani hereby declare that the information and the data 

mentioned in my thesis entitled “Pharmacist as Educators In Optimizing 

Identification And Management Of Gestational Diabetes Mellitus And 

Its Outcomes In Newborns-An Interventional study” belongs to me and 

is original. 

I am aware of definition of plagiarism as detailed below: 
 

• An act or instance of using or closely imitating the language and thoughts of 

another author without authorization and the representation of that author’s 

work as one’s own, as by not crediting the original author. 

• A piece of writing or other work reflecting such unauthorized use or 

imitation. 

• The deliberate or reckless representation of another’s words, thoughts or 

ideas as one’s own without attribution in connection with submission of 

academic work, whether graded or otherwise. 
 

I hereby declare that the thesis prepared by me is original-one and 

does not involve plagiarism anywhere.  In case at a later stage it is found that 

I have indulged in plagiarism, then I am solely responsible for the same and 

the Institution is at liberty to take any disciplinary action against me 

including cancellation of dissertation or any other penalties imposed by the 

University. 

 

Date:                                             VINEETA DHYANI 

Place: Belagavi                            Department of Pharmacy Practice  

                                                            KLE College of Pharmacy, KAHER 

                                                            Belagavi, Karnataka                                                                   



iii	
	

KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH, 
(KLE DEEMED UNIVERSITY) 

[Declared as Deemed-to-be-University u/s 3 of the UGC Act, 1956 
vide Govt. of India Notification No.F.9-19/2000-U.3 (A)] 

(Accredited ‘A’ Grade by NAAC) 

[Placed in Category ‘A’ by MHRD (GoI)] 

BELAGAVI 

 

DECLARATION  

 I hereby declare that the thesis entitled “Pharmacist as Educators In 

Optimizing Identification And Management Of Gestational Diabetes 

Mellitus And Its Outcomes In Newborns-An Interventional study” is a 

bonafide and original research carried out by me under the guidance of Dr. N.S 

Mahantshetti, Professor of Pediatrics, Principal, J.N Medical College KLE 

University, Belagavi and Dr.M.S Ganachari, Professor and HOD, Department of 

Pharmacy practice KLE University, Belagavi. The thesis or any part thereof has 

not formed the basis for the award of any degree/fellowship or similar title to 

any candidate of any University.  

 

 
Place: Belagavi                                      (Vineeta Dhyani)                                               Date:                                                       Ms. Vineeta Dhyani 
Date:                                                       Department of Pharmacy Practice  

                                                      KLE College of Pharmacy, KAHER 
                                                      Belagavi, Karnataka                                                                  
       



iv	
	

KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH, 
(KLE DEEMED UNIVERSITY) 

[Declared as Deemed-to-be-University u/s 3 of the UGC Act, 1956 
vide Govt. of India Notification No.F.9-19/2000-U.3 (A)] 

(Accredited ‘A’ Grade by NAAC) 

[Placed in Category ‘A’ by MHRD (GoI)] 
BELAGAVI 

 

CERTIFICATE 

This is to certify that the thesis entitled Pharmacist as Educators In 

Optimizing Identification And Management Of Gestational Diabetes 

Mellitus And Its Outcomes In Newborns-An Interventional study is a 

bonafide record of original research carried out by Ms. Vineeta Dhyani for the 

award of degree of Doctor of philosophy in faculty of Medicine under my 

supervision and guidance 

                                                     Signature Guide  
 
 
 
 

Place: Belagavi             Prof. (Dr.) N.S Mahantshetti MBBS, M.D 
Date:                        Professor  
                                                    Department of Pediatrics 
                                                    J.N Medical College  
                                                    KAHER, Belagavi 



v	
		

KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH, 
(KLE DEEMED UNIVERSITY) 

[Declared as Deemed-to-be-University u/s 3 of the UGC Act, 1956 
vide Govt. of India Notification No.F.9-19/2000-U.3 (A)] 

(Accredited ‘A’ Grade by NAAC) 

[Placed in Category ‘A’ by MHRD (GoI)] 
BELAGAVI 

 

CERTIFICATE 

This is to certify that the thesis entitled “Pharmacist as Educators In 

Optimizing Identification And Management Of Gestational Diabetes 

Mellitus And Its Outcomes In Newborns-An Interventional study” is a 

bonafide record of original research carried out by Ms. Vineeta Dhyani for the 

award of degree of Doctor of Philosophy in Faculty of Pharmacy under my 

supervision and guidance as Co-guide 

                                                               
Signature Co-Guide  
 

 
 

Place: Belagavi    Prof. (Dr.) M.S Ganachari M Pharm, Ph.D 

Date:                          Professor and HOD  

Department of Pharmacy Practice  

KAHER, Bealagvi 



vi	
	

KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH, 
(KLE DEEMED UNIVERSITY) 

[Declared as Deemed-to-be-University u/s 3 of the UGC Act, 1956 
vide Govt. of India Notification No.F.9-19/2000-U.3 (A)] 

(Accredited ‘A’ Grade by NAAC) 

[Placed in Category ‘A’ by MHRD (GoI)] 
 BELAGAVI  

 

CERTIFICATE 

This is to certify that the thesis entitled “Pharmacist as Educators In 

Optimizing Identification And Management Of Gestational Diabetes 

Mellitus And Its Outcomes In Newborns-An Interventional study” is a 

bonafide and genuine research carried out by Ms. Vineeta Dhyani under the 

guidance of Dr. N.S Mahantshetti, Professor and Principal, Department of 

Pediatrics, KAHER, Belagavi and Dr. M.S Ganachari, Professor and HOD 

Department of Pharmacy, Practice KAHER, Belagavi  

 
Signature  

 
 

Place: Belagavi      Prof. (Dr.) M.S Ganachari 
Date:                                          Dean 

Faculty of Pharmacy 
KAHER, Belagavi. 



vii	
	

KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH, 
(KLE DEEMED UNIVERSITY) 

[Declared as Deemed-to-be-University u/s 3 of the UGC Act, 1956 
vide Govt. of India Notification No.F.9-19/2000-U.3 (A)] 

(Accredited ‘A’ Grade by NAAC) 

 [Placed in Category ‘A’ by MHRD (GoI)] 
BELAGAVI 

 

COPYRIGHT DECLARATION   

We hereby declare that KLE ACADEMY OF HIGHER EDUCATION 

AND RESEARCH, BELAGAVI, KARNATAKA, shall have the rights to 

preserve, use and disseminate this thesis in print or electronic format for 

academic/research purpose. 

 

Signature                       Signature                                Signature  
Guide                            Co-Guide                               Research Scholar 
Dr. N.S Mahantshetti       Dr. M S. Ganachari                Ms.Vineeta Dhyani   
Professor                             Professor and HOD                 Department of Pharmacy Practice  
Department of Pediatrics    Department of Pharmacy Practice   KAHER, Belagavi 
J.N Medical College           KAHER, Belagavi  
KAHER, Belaga      
Date:                             Date:                                            Date: 

Place: Belagavi           Place: Belagavi                            Place: Belagavi   

 ©  KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH, BELAGAVI 



viii	
	

Acknowledgement	
At first I thank GOD my eternal belief who always showers his blessings on me. 

“Success does not mean the absence of failures it means the attainment of ultimate objectives. 

It means winning the war, not every battle”. It is with a sense of pride and pleasure that, I 

humbly look back to acknowledge those who have been a source of encouragement in my 

entire endeavor. 

It is with fathomless gratitude that I express my benevolent sincere thanks to my 

reverend research guide  Prof. (Dr.) N.S Mahantshetti Professor ,Department of 

Pediatrics, KAHER Belagavi and Co-guide Prof. (Dr.) M. S. Ganachari Professor and Head, 

Department of Pharmacy Practice, KAHER Belagavi for his constant guidance and 

continuous support has contributed much towards the completion of my dissertation work 

successfully. 

I am immensely grateful to Dr. Dr. V.G Jamakandi Dean and Dr. Sunil S. Jalalpure      

Principal, KLEU’s College of Pharmacy, Belgaum, for providing me the necessary facilities 

and help in carrying out my dissertation work. I sincerely thank Vice Chancellor Dr. Vivek 

Saoji, and former Vice-Chancellor Prof. Dr. C. K. Kokate. 

I take this opportunity to express my sincere thanks to all my respected teachers 

especially DR. MADHAV PRABHU, Dr. SMITH, DR. SANJAY,Dr.DUSYANT and Dr. 

Harpreet kour  for his valuable suggestions and guidance throughout my study, Mrs. 

Geetanjali Salimath and Mrs. Shashikala Wali Assistant Professor, Department of Pharmacy 

Practice, KLEU’s college of Pharmacy, Belagavi, for the impressing suggestions and 

constant guidance throughout my course.  

My study in Belagavi was more in pleasure than I had expected due to joyful 

company, supportive attitude, good wishes and kind cooperation of all my friends. I express 

my warmest and deepest thanks to my seniors, , And my classmates, my dearest friends who 

make my stay in Belagavi, a memorable one and Rocking. and Juniors to make my stay in 

Belagavi, a memorable one. “There is nothing better than encouragement of good friend”. I 

am really grateful to my best friend for her inspiration, moral support, encouragement that 

helped me grow and expand my thinking.  

 



ix	
	

I express my warmest and deepest thanks for their kind support.   

It is with deep sense of gratitude and humbleness; I express my heartfelt thanks to my 

colleagues of site management office, John Vegas, Santosh shukla, Parul Saini, Ashwarya, 

Maruti patil, Deepak, Mahesh, Shruti, Vishal, Kalmat Kaka.  

MY FAMILY… Words are too less to express my love and gratitude to my Grand 

Parents, Father (P.D Dhyani), Mother (Rameshwari Dhyani) Elder sister (Babita Dhyani) 

and Yonger brothers (Pankaj and Siddrath), 

  I am ever thankful to my husband Dr. Mohit Arora, for his continual support, 

affection, patience and great help in everything I do. I also thank my parents-in-law Mr. M.K 

Arora and Mrs. Meeru Arora and for their support and encouragement. 

 I express my heartfelt thanks to my uncles and other my family members whose 

blessing and countless sacrifice are behind whatever success I have achieved in my life. With 

their patience, love and affection, I stand here where I am today. Without every bodies help 

and encouragement, this course would not have been completed. 

My humbly thanks to all the well wishers, near and dear ones who helped me their 

own way. 

When emotions are profound, words are sometimes not sufficient to express our 

thanks and gratitude. With these few words I would like to thank KLE University for giving 

me this great opportunity. 

 

 

Thankful I ever remain… 

Place: Belagavi       

 

 

 

 

 

VINEETA DHYANI 

Department of Pharmacy Practice  

KAHER, Belagavi 



x	
		

 

LIST OF ABBREVIATIONS USED 
1. ADA : AMERICAN DIABETIC ASSOCIATION 

2. ACOG : AMERICAN COLLEGE OF OBSTETRICIANS AND 

GYNAECOLOGISTS  

3. AGRP : AGOUTI-RELATED PEPTIDE  

4. AMPK :AMP-ACTIVATED PROTEIN KINASE  

5. ADRS : ADVERSE DRUG REACTIONS  

6. BMI : BODY MASS INDEX  

7. CI  :CONFIDENCE INTERVAL  

8. CPAP :CLINICAL PHARMACIST-ASSISTED PROGRAM  

9. DIPSI : PREGNANCY STUDY GROUP INDIA  

10. DM : DIABETES MELLITUS  

11. EDCS  : ENDOCRINE DISRUPTING CHEMICALS  

12. FBG  : FASTING BLOOD GLUCOSE 

13. GCT : GLUCOSE CHALLENGE TEST  

14. GDM : GESTATIONAL DIABETES MELLITUS 

15. GDP : GROSS DOMESTIC PRODUCT 

16. GA : GESTATIONAL AGE 

17. GAD : GLUTAMIC ACID DECARBOXYLASE 

18. GCK : GLUCOKINASE  

19. GI : GLYCEMIC INDEX 

20. GLUT4: GLUCOSE TRANSPORTER 4  

21. HBA1C: GLYCOSYLATED HEMOGLOBIN 

22. HAPO : HYPERGLYCEMIA AND ADVERSE PREGNANCY OUTCOME 

23. HI : HUMAN INSULIN 

24. IGF : 1 INSULIN-LIKE GROWTH FACTOR 1  

25. IADPSG: INTERNATIONAL ASSOCIATION OF PREGNANCY STUDY GROUP 

26. IDDM : INSULIN DEPENDENT DIABETES MELLITUS 

27. IDF : INTERNATIONAL DIABETES FEDERATION  

28. IMR : INFANT MORTALITY RATE 

29. IRS-I : INSULIN RECEPTOR SUBSTRATE  

30. MDG : MILLENNIUM DEVELOPMENT GOAL  



xi	
	

31. MMR : MATERNAL MORTALITY RATE  

32. NIDDM:NON- INSULIN DEPENDENT DIABETES MELLITUS 

33. MDI : MULTIPLE DAILY INJECTIONS  

34. NDDG : NATIONAL DIABETES DATA GROUP 

35. NPY : NEUROPEPTIDE Y  

36. OGTT : ORAL GLUCOSE TOLERANCE TEST  

37. PPP : PURCHASING POWER PARITY 

38. PPBS : POST PRANDIAL BLOOD SUGAR 

39. PCOS : POLYCYSTIC OVARIAN SYNDROME 

40. P13K : PHOSPHATIDYLINOSITOL 3-KINASE  

41. RPG : RANDOM PLASMA GLUCOSE  

42. RBS : RANDOM BLOOD SUGAR 

43. RBC : RED BLOOD CELLS 

44. RCT : RANDOMISED CONTROLLED TRIAL 

45. SD : STANDARD DEVIATION 

46. SMBG : SELF-MONITORING OF BLOOD GLUCOSE  

47. T1DM : TYPE 1 DIABETES MELLITUS  

48. T2DM :TYPE 2 DIABETES MELLITUS  

49. WHO : WORLD HEALTH ORGANIZATION 

 

 

 

 

 

 

 

 

 

 



xii	
	

ABSTRACT 

Background 

 Gestational diabetes mellitus (GDM) is allied with high levels of morbidity, not only 

globally but also amongst Asians and Indians. GDM is known for deleterious effects on both 

the mother and child. Compliance to treatment is poor and underscores the need for regular 

monitoring, counselling and reinforcement. Apart from compliance to treatment, patients fail 

to adhere to diet plans and permissible exercise regimens, which lead for deleterious maternal 

and neonatal outcomes. Clinical pharmacists contribute towards achieving adherence through 

counselling (audio-visual aids), pharmaceutical care, monitoring, facilitating diet and 

exercise. 

Objective 

To assess the outcome of clinical pharmacist counselling on GDM patients for better 

self-care and healthy outcomes. 

Materials and Methods 

 Single centric, randomized, interventional study was carried out at KLE’s hospital 

Belagavi, Karnataka, India. GDM diagnosed subjects were recruited with written informed 

consent. Structured counselling was imparted to the intervention group and followed-up were 

done. Blood glucose, glycosylated haemoglobin, assessment of knowledge, maternal and 

neonatal outcome were recorded to evaluate the effect of intervention. Percentage, mean, 

standard deviation, Chi-squared test, t-test, correlation, etc. were calculated with SPSS, 

P≤0.05 was consider significant.  
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Results 

 The age, education, religion, occupation, socio-economic strata, distribution pattern 

were similar in both the intervention and control groups (P>0.05). Prior to the intervention, 

participants demonstrated average knowledge of GDM. Subject 3.54% of control group had 

excellent knowledge about GDM compared to 7.6% subjects of intervention group and 

difference between the group was statistically significant (P=0.015). The decrease in fasting 

blood glucose, post-prandial glucose and glycosylated haemoglobin were observed in both 

the groups, difference was not significant. Appropriate gestation age was (79.13%) in 

intervention group compared to (73.4%) control group. The average APGAR score of 

neonates in intervention group was 9 and in control group was 8. Maximum healthy neonates 

were found 56.51% in intervention group compare to 22.57% of control group, maximum 

NICU admissions were observed 77.43% in control group in comparison 43.49% of 

intervention group, the difference between the group was found statistically significant 

(P<0.05).  

Conclusions 

 Present study concluded that the intervention, especially involving patient education 

with counselling and demonstration of physical exercises permissible, structured meal plans 

helped restore glycaemic levels in GDM patients, showed the better maternal and neonatal 

outcome. This study strongly advocates for the presence of a clinical pharmacist in clinic 

protocols for the management of GDM. 

Keywords: Gestational diabetes mellitus, Blood glucose, Glycosylated haemoglobin, 

Gestation age, Macrosomia 
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1.1 Background  

Diabetes is characterized by inadequacies in secretion of insulin, action of 

insulin, or together and causes lasting dysfunction, damage, and failure of different 

organs.1 Defect in feedback loops of insulin secretion by pancreatic islet β-cells (β-

cell dysfunction) and action in insulin-sensitive tissues (insulin resistance) causes 

abnormal blood glucose levels.2 Insulin resistance causes increased glucose creation 

by liver and decreased glucose uptake by adipose tissues and muscles. However, β-

cell dysfunction causes insufficient insulin release, to maintain normal glucose in the 

blood.3 Determinants of this metabolic disorder may be genetic, epigenetic and 

improper lifestyle or their combinations. By the year 2045, India is expected to 

exceed China as the country with the largest diabetic population of the world with the 

probable projection of 134 million people with diabetes.1 The American Diabetes 

Association (ADA) recognizes more than 50 specific types of diabetes.4 Gestational 

Diabetes Mellitus (GDM) is ace subtype of the diabetes threat plaguing the world 

today.  

The World Health Organization (WHO) defines GDM as “Hyperglycaemia 

primarily detected during gravidity that does not meet diagnostic criteria for diabetes 

mellitus”.5 Untreated, GDM may result in a sequence of adverse events likewise, 

foetal macrosomia hyperinsulinemia and hypoglycaemia, preeclampsia, as well as 

premature delivery may be needed C-section.6 Although, most of GDM cases are 

asymptomatic at an early stage. 

 

The GDM prevalence is directly dependent on population being studied, 

strategies for screening and used criteria for diagnostic. Prevalence reported from 

United Kingdom was 5.3 to 7.0 %, United States of America 2.0 to 6.0 %. Report 
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from various countries indicate that African, Asian, Indian and Hispanic women 

showed high prevalence.7,8   

 As of 2015 the International Diabetes Federation reported 16.2% live birth 

from women who had hyperglycaemia in gestation, among that 85% were gestational 

diabetes mellitus.9 Asiatic females are more disposed to develop GDM in comparison 

of European, literature indicate that female from India have 11-fold higher jeopardy 

of evolving glucose intolerance in gestation then the Caucasian women.10 

GDM occurrence in Indian population is gradually snowballing from 2% of 1982 to 

7.2% of 1991 and almost folded to 16.55% in 2002. However, a total of ~6 million 

women reported having hyperglycaemia in pregnancy, of which, 90% women had 

GDM in 2013.11, 12 Routine screening during gestation help to identify and diagnosed 

the GDM as it is asymptomatic majority of times. At any given point in time, 4 

million subjects are estimated to be affected. The GDM prevalence reported from 

India were 3.8% from Kashmir, 6.9% reported from Mysore, 9.5% reported from 

western India and 17.9% reported from Tamil Nadu.13-17 Recent studies which used 

different criteria reported high prevalence 35% from Punjab and 41% from Lucknow 

(Fig. 1).18-19 
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Figure 1: Geographical representation of Prevalence of GDM across India 

 

 During the first trimester, adiposities bind insulin more effectively to fulfil 

increased glucose demand by the fates.20 With the advancement of the gestation 

period, the concentration of placental hormones like oestrogen, lactogen and cortisol 

increases and contribute enhanced insulin resistance Thus, reduced insulin sensitivity 

helps to increase glucose supply to foetus to meet the nutrient requirement for foetal 

growth.21, 22 Another chronic form of insulin resistance during the gestation period 

antedates pregnancy and aggravates physiological changes. Most GDM cases show 

both kinds of resistance and contribute to the evolution of the disease. GDM 

originates because of insufficient insulin secretion in retort to demands and thus 

causes elevated blood glucose levels. Insulin secretion deficiency may be due to 

defective beta cells or insufficient insulin release. Autoimmune disease or genetic 
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abnormality may affect the function of beta cells and result in chronic insulin 

resistance.23 

 The risk factors associated with GDM form an intricate pattern consisting of 

genetic, physiological, geographical, ethnic and environmental attributes. A ancestral 

antiquity of diabetes mellitus in first degree relations, caesarean, of a previous child 

born with macrosomia, history of miscarriages and preeclampsia, polyhydramnios, 

excessive foetal growth, foetal malformations or death, maternal age more than 35 

years, polycystic ovarian syndrome, ethnicity, especially South Asian and South East 

Asians and obesity and sedentary lifestyle predisposes the pregnancy towards 

GDM.24-29  

GDM has multiple ramifications as it affects maternal, neonate health and may 

complicate further pregnancies as well. Pregnant subjects with GDM had jeopardy of 

pre-eclampsia in the antepartum period as well caesarean and operative births.29 There 

is a resemblance to pattern of children of women with extreme obesity and GDM 

during pregnancy. The children born to mothers of both conditions suffer from 

macrosomia, neonatal hypoglycaemia, hyperbilirubinemia and respiratory distress 

syndrome. Other symptoms include hypoglycaemia, polycythaemia and 

hypocalcaemia.30 The unfortunate effects of GDM include cardiovascular disorders, 

obesity traced to early childhood days or worse, still birth. [Mithal A etal., 2015] 

Shoulder dystocia may also be caused by foetal macrosomia, or by GDM, 

independent of the former disorder.31 

 There are different diagnostic criteria to estimate degrees of hyperglycaemia 

together with the risk associated with mother and foetus life.  WHO 1999 criterion 

involves oral intake of 75 mg glucose on a fasting stomach and a two hourly test 

which should give the blood glucose level below or equal to 140 mg/dL to test 
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negative.32 The more globally accepted criterion is the IADPSG (International 

association of diabetes and pregnancy study groups). It should yield result of fasting 

glucose level to be >92mg/dl; on the administration of similar dosage the one hourly 

after result to be ≥180mg/dl and the two hourly value to be ≥153mg/dL to test 

negative.32 This one-step strategy of IADPSG may be assumed to significantly raise 

GDM prevalence 5-20 % as only single value is enough for the diagnosis.33 Although 

this criterion may directly affect the costs and need of medical infrastructure, the 

American diabetes association (ADA) recommends this criterion as it is based on 

effects on the outcome of these deliveries rather than end points, for example, 

prediction of future diabetes of mother.34 A Two-Step Strategy developed by National 

Institutes of Health (NIH) in 2013 that used a 1 hour 50-g glucose load test (GLT) and 

for those who are screened positive will be shadowed by a three hour 100 g OGTT 

test.35 The American College of Obstetricians and Gynaecologists (ACOG) 

recommends two-steps strategy.36 The HBA1c test at 24 to 28th week for the screening 

of GDM does not function well.37   

 Another criterion followed in India is the DIPSI (Diabetes in Pregnancy Study 

group in India) which requires the non-fasting two hourly value to be below or equal 

to 140 mg/dL. This is especially suitable in the Indian setting where it is unlikely that 

a pregnant woman may report to the dispensary on a fasting stomach and there is 

uncertainty regarding the compliance of a second visit.38  

 The American Association of Diabetes Educators listed seven essential factors 

for improved outcomes in Diabetes: the psychological aspects of living with diabetes 

are one significant factor, along with solving problems associated with self-care. A 

clinical pharmacist is thus expected to conduct a personalized plan for each individual 

with a holistic approach comprising of insulin administration, dietary support and 
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physical exercise regime.39 A pharmacist associated with the diabetes clinics must 

play an important role in management of GDM as well as associated complications. 

There are very few studies from India; hence, present study was planned to assess the 

role of clinical pharmacists and their efficacy in management of GDM and the 

consequent effects on the new-born. Awareness generation forms are an important 

constituent of the management procedure. Early diagnosis by regular glucose 

monitoring and control by nutritional therapy and customized dietary modifications 

combined with intensified metabolic management of the pregnant women may help to 

reduce the burden of GDM.38 It may help to optimize the women's health as well as 

healthy neonates. A clinical pharmacist may help to achieve adherence to therapy in 

GDM and it would be an optimal intervention to reduce morbidity and mortality in 

GDM mothers and neonates.  

Pharmaceutical care has been demarcated as "the responsible provision of drug 

to achieve definite outcomes that improve a patient’s quality of life.”.40 A Pharmacist, 

being the part of the healthcare unit, should be patient care centred. They may provide 

evidence-based therapies together with associating patients with these 

pharmacotherapies and educate the patients about the purpose and scope of therapies. 

In case of diabetes, studies have shown pharmacist based medical therapy programs 

helped in the management of diabetes and reduced HbA1c levels.41 Patient education 

about the adverse effects of any therapy for example insulin uptake may help to better 

management of the disease.42 Drugs of diabetes at a time may cause severe 

hypoglycaemia in case of restricted caloric intake or long hour exercises. At that time, 

the patient should be aware of the signs of hypoglycaemia and how they can manage 

it. Clinical pharmacist advise to the patients would help to regular monitoring of their 

blood glucose levels to keep it in a safe range. Patients on metformin need to be 
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counselled about the adverse effect likely nausea, vomiting, diarrhoea etc. and how to 

manage it. Additionally, vitamin B12 may also be checked routinely in anaemic cases 

as the deficiency may cause megaloblastic anaemia in diabetic cases. Besides 

educating about therapeutic aspects, a pharmacist may also help in the diet and weight 

management of the patients. Variety of strategies like audio-video recordings may be 

help to convey the message more effectively.43 In the case of GDM patients, exercise, 

diet control and weight management are very important to avoid complications. 

Clinical pharmacist may help to edify about ailment, its management and risk of 

macrosomic babies. The patient must be aware of controlling glucose levels during 

labour and early feeding and early feeding and may reduce the risk of neonatal 

hypoglycaemia.44 A clinical pharmacist is expected to aid the patient in the 

management of diabetes through insulin dosage, different types of insulin, 

management of missed dosage, medications contraindicated with insulin and the need 

to strategize the intake of meals to maintain a uniform glucose level, along with 

stimulating a lifestyle change and physical activity regime.  

 

1.2 Justification 

 As per the American National Diabetes Prevention Program, education inputs 

may help to prevent the progression of GDM to diabetes (T2DM).45 Although all the 

guidelines of GDM are well-defined in terms of exercise, diet and insulin therapy, 

compliance to the principles of management is difficult by patients. Optimal therapy 

requires regular monitoring, counselling and reinforcement. Common observations 

reveal that compliance to therapy, diet plans and permissible exercise patterns is 

lacking, as a consequence of which, there are issues pertaining to adherence to 

therapy as well as those associated with adverse outcomes such as pre-term births, 

stillbirths and other adverse neonatal issues, eventually resulting in greater neonatal 
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morbidity and mortality together with the added burden of possible maternal 

morbidity and mortality and herein lies the crux of the problem. Thus, this study arose 

from the need for standardizing and optimizing patient educational techniques to 

enhance compliance and thereby, contribute towards better maternal and neonatal 

outcomes. The current study has been planned to assess the effect of counselling on 

GDM patients by a clinical pharmacist to enhance the knowledge in these pregnant 

women for better self-care and healthy outcomes. We hypothesized that a clinical 

pharmacist may help in complete adherence to medical nutrition therapy coupled with 

regular glucose monitoring to result the better maternal and neonatal outcome.  

 

 

	



Hypothesis 	
	

KLE	College	of	Pharmacy,	Belagavi	 Page	9	
	

1.3 HYPOTHESIS OF THE STUDY  

Gestational diabetes mellitus commonly treated by doctors and nurses by 

using the hypoglycemic agents and dietary modifications. If GDM left untreated, it 

may result in sequence of adverse events (foetal macrosomia hyperinsulinemia and 

hypoglycaemia, preeclampsia, as well as premature delivery). The addition of clinical 

pharmacist counselling (for education of GDM, diet, monitoring glycemic level, and 

possible effect on neonates) in this study may increase the maternal and neonatal 

outcome. The present study, therefore aims to explore the following assumption.  

Addition of clinical pharmacist counseling will be equally effective in the 

management of GDM outcome as routine counselling given by doctors and nurses. 

The null hypothesis of the study is clinical pharmacist counseling does not enhance 

GDM management prevention of complications and outcome of newborns.  
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1.4 OBJECTIVES 

Primary objectives: 

1. Role of clinical pharmacist on impact of health education in management of 

gestational diabetes mellitus 

2. Role of socio-economic factors in management of gestational diabetes mellitus  

 

Secondary objectives 

1. Effect of gestational diabetes mellitus on newborn outcome 

2. Guidelines and recommendation of health education in management of 

gestational  diabetes mellitus	 
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Gestational diabetes is ace of the types of diabetes mellitus which is documented 

solitary during gestation. Gestational diabetes mellitus affects the body as similar in 

other form of diabetes mellitus, give rise to blood glucose level and deprived neonatal 

outcome. It was well recognized during the last century that women with diabetes 

mellitus (DM) had poor outcomes for newborn. During, 1940s women with DM 

showed abnormally high incidence of neonatal mortality and adverse foetal outcome. 

First definition of GDM was given in 1950s the condition as a transient maternal 

condition which distress the foetal outcomes negatively and subsided after delivery. 

Progressive development in the knowledge of GDM was observed consecutively in 

1960s for interpretation of the oral glucose tolerance test (OGTT) and in 1980s cutoff 

values of OGTT for blood glucose was adapted. 

2.1 Fundamentals of Gestational Diabetes Mellitus 

Earlier, GDM was demarcated as “any degree of glucose intolerance that was first 

recognized during pregnancy, regardless of whether the condition may have predated 

the pregnancy or persisted after the pregnancy.” Although this description of GDM 

permitted uniform detection and classification of the condition, it suffered from the 

inherent shortcoming of temporal imprecision. Gestational diabetes mellitus (GDM), 

reported to be most common pregnancy complications, allied with a moderately rise 

upthe jeopardy of maternal and perinatal outcomes.46, 47Lifestyle changes reported to 

offer benefits to GDM women health and their neonates.46It was hypothesized that 

some of these helpful effects might be due to the inflection of the mother microbiota 

during pregnancy.47, 48Moreover, specific bacterial abundance allied with variant 

nutrient and energy intake.49-51During the progression of normal pregnancy, it is 

reported that gut microbiota gut microbiota remain stable or change dramatically, rise 

up of proteobacteria and actinobacteria.48, 52 The prevalence of women of childbearing 
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age for type 2 diabetes has increased and noticeable rise in undiagnosed pregnant 

women with type 2 diabetes.48 

As a consequence, prenatal visit is appropriate to assess women having jeopardy of 

type 2 diabetes as per standard criteria discussed in detail subsequently.  

Subjects identified with diabetes in the first trimester need to be categorized based on 

existing pre-gestational diabetes (type-I or type 2 or monogenic), accordingly lifestyle 

alteration for risk diminution as they have a greater propensity to develop type 2 

diabetes and GDM, although this needs further validation by studies.53, 54 Basically, 

GDM is a type of diabetes which diagnosed first time in second or third trimester of 

pregnancy which was not there (Type 1 or type 2 diabetes) previously and is 

“hyperglycemic below diagnostic threshold for diabetes in pregnancy” basis the WHO 

2013 definition.47, 55 

It is imperative to note that diagnosis of GDM in early pregnancy are on the basis of 

either fasting plasma glucose (FPG) or oral glucose tolerance test (OGTT) results, it is 

backed by evidence because the diagnostic criteria for GDM according to 

International Association of Diabetes and Pregnancy Study Groups (IADPSG) for 75g 

OGTT and screening criteria implemented were not arrived from first trimester of 

pregnancy.47, 56 It is also pertinent to note that GDM women need to be necessarily 

screened for pre-diabetes and subsequently for type 2 diabetes on a life-long basis 

because of two principal reasons – firstly, GDM predisposes women to a greater risk 

of developing type 2 diabetes post-deliveryand, secondly, effective preventative 

measures are available.49-52 The existence of several modalities employed in the 

screening a diagnosis of GDM globally as a consequence of which, accurate 

epidemiological estimation is difficult.57 
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2.1.1 Epidemiology of GDM 

2.1.1.1 Prevalence of GDM 

Estimates of the International Diabetes Federation (IDF) demonstrated that almost 

14% of gestations, translating into live births globally about 18 million/year, 

pretentious in gestational diabetes data of 2017.58 The highest prevalence of GDM 

was observed in South-East Asia (24.2%) and the lowermost was observed in Africa 

(10.5%). Nearly 90% subjects of hyperglycemia in gestation reported from countries 

of low- and middle-income, which are having limited healthcare access to mothers.59 

Also, most of the prevalence data in low- and middle-income nations is restricted to 

the urban areas and there exists paucity of data from the rural settings.60 GDM is, 

indeed, an emerging problem of public health importance in India as well. The 

reported prevalence of GDM among the urban Indian population ranges between 16% 

and 17.8%.61 However, another published report places the rate of GDM prevalence 

between 3.8% and 21%, depending on the criteria and methodology 

employed.60Siddiqui S, et al., in a recently-published, multi-centric North Indian 

study demonstrated prevalence rates of GDM across various cities of North India, as 

shown in Table 1.61 

No. Cities GDM Prevalence 

1. Bhilai 10.77% 

2. Muzaffarpur 3.07% 

3. Delhi 14% 

4. Overall prevalence 10% 
 

Table 1. Prevalence rates of GDM across North Indian cities 
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In an earlier study carried out by Reddy KM, et al., in Telangana, India, demonstrated 

that prevalence of GDM was 1.83%.60 Prior studies have shown the GDM prevalence 

rates of several cities in South India, as mentioned in Table 2.62 

 

Table 2. Prevalence rates of GDM across south Indian Cities 

A recently-published meta-analysis by Behboudi-Gandevani S, et al. proved that the 

diagnostic criteria employed has a direct impact on the prevalence rates of GDM, and 

that the absence of evidence-based gold standards for accurate diagnosis could hinder 

the correct identification of pregnant women with GDM. Studies using the IADPSG 

criteria had a 6-11 folds higher prevalence compared to other subgroups. GDM, with 

high prevalence rates as described above, is allied with a high degree of maternal 

morbidity as well as mortality.63 

 

2.1.1.2 Morbidity associated with GDM 

The adverse connotation amid maternal glucose levels and maternal and fetal 

consequences is demonstrably clear and is also applicable to insignificant glucose 

levels. However, hyperglycemia and Adverse Pregnancy Outcome (HAPO) study 

testified and proven that these contrary consequences are sovereign of additional 

issues which include BMI and weight gain in gestation.64, 65 These include 

hypertensive disorder, pre-term birth, proneness to unwanted surgical procedures, 

enduring metabolic comorbidities. 

No. Cities GDM Prevalence 
1. Chennai 16.2% 
2. Thiruvananthapuram 15% 
3. Aluva 21% 
4. Erode 18.8% 
5. Bangalore 12% 
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2.1.1.2 (A) Hypertensive disorders: During gestation hypertensive disorders can be 

categorized into three classes - namely, chronic hypertension, pre-eclampsia and 

gestational hypertension.66 According to the HAPO study, highest BMI GDM subjects 

had eight times more propensity towards development of pre-eclampsia compared to 

women with the lowest BMI.64 Barden A, et al. demonstrated that GDM subjects were 

found at a greater jeopardy of preeclampsia in comparison of controls.67However, 

another retrospective study by Esakoff TF, et al. demonstrated that chronic 

hypertensive GDM subjects had a shielding impact against the development of pre-

eclampsia and pregnancy induced hypertension.68 Nevertheless, hypertensive 

disorders, in the long run, augment the jeopardy of type 2 diabetes mellitus, metabolic 

disorder and cardiovascular diseases (CVDs) development.69 

 
2.1.1.2 (B) Pre-term birth: The HAPO study reported that 6.9% of the total study 

participants were born pre-term, which was significantly allied with an upsurge in 

glucose levels of mother post-OGTT,which was not allied with fasting blood glucose 

levels.64 

 
2.1.1.2 (C) Proneness to unwanted surgical procedures: GDM generally leads to 

the development of large babies within the maternal uterus and several such babies 

suffer from shoulder dystocia, as seen from subsequent sections. The vaginal delivery 

of large babies is, oftentimes, traumatic and compels the GDM women to undergo 

surgical procedures and perineotomy that would otherwise be deemed 

unnecessary.70,71 Oftentimes, adverse complication, such as shoulder dystocia, 

associated with GDM, can be resolved only by performing a Cesarean section. By 

virtue of itself being a major surgical procedure, there exists an associated risk of 

problems for example infections, thrombosis, wound dehiscence and bleeding.71 
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The HAPO study demonstrated that 16.0% and 7.7%, respectively, of the total study 

population, had to undergo a primary Cesarean delivery and a repeated Cesarean 

delivery.  These were found to be allied with amplified mother glucose post OGTT 

and fasting glucose levels.64 Also, the Toronto Trihospital study demonstrated that 

despite abridged infant’s birth weights, Cesarean sections were still performed on 

women with GDM, leading to the suggestive inference that GDM, might be a possible 

indicator for Cesarean mode of delivery.72 In a study of 392 patients with gestational 

diabetes mellitus, it was found that 57.4% subjects underwent elective cesarean 

deliveries. Amongst the maternal characteristics, it was determined that mean age and 

pre-gestational BMI (p<0.01) were reported greater in cesarean delivery.73 Luck ML, 

et al. demonstrated the GDM was allied with an amplified jeopardy of delivery by 

Cesarean section in women with and without health insurance coverage (Medicaid). 

According to this study, amongst the women covered by Medicaid, GDM women 

significantly more prone for Cesarean sections in comparison of without GDM 

(39.5% vs. 27.5%, p<0.001). At the same time, GDM women lacking for Medicaid 

were significantly more prone for Cesarean section than women without GDM and 

without Medicaid (38.7% vs. 27.7%, p<0.001).74Another study involving 237 term, 

pregnant women with GDM demonstrated that, GDM significantly rise up the 

jeopardy of emergency C-section delivery (adjusted OR=1:9; p=0.039) for nulliparous 

women when adjusted for age, BMI and gestational weight gain compared to normal 

pregnant women.75 

 

2.1.1.2 (D) Enduring metabolic comorbidities in women: Abandoned 

hyperglycemia in GDM subjects increases their propensity of emerging T2DM in 

future. Bellamy L, et al. confirmed that GDM women stood at 7.43 times greater 

prone for developing T2DM compared to without GDM women.76 Song C, et al., in a 
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meta-analysis of 30 cohort studies comprising over 2 million pregnant women, 

established that women with prior GDM had a 7.76-fold unadjusted and 17.92-fold 

adjusted shared jeopardy of diabetes in comparison of women without GDM. 

Observed jeopardy to be highest during the initial 3-6 years after GDM.77 Kramer CK, 

et al., in a recent pooled meta-analysis of 9 studies reported data from 5,390,591 

subjects (101,424 cardiovascular issues), demonstrated that subjects with GDM had 2-

fold higher jeopardy of future cardiovascular events (RR=1.98) in comparison of 

women without GDM. Moreover, this risk was unaffected by incident T2DM. 

However, it is reported that jeopardy of cardiovascular events is 2.3 folds in the first 

10 years post pregnancy (RR=2.31).78Hopmans TE, et al., in a methodical assessment 

of 8 studies comprising data from 276,829 patients, revealed that women with 

gestational diabetes had a 9.5%-37.0% risk of developing T2D and a 0.28%-15.5% 

risk of developing CVD compared to women without gestational diabetes.79 

2.1.1.3 Mortality associated with GDM 

There exists a strong association between GDM and the risk factors contributing 

towards maternal mortality, including postpartum hemorrhage, obstructed labor and 

pre-eclampsia.80Usage of continual glucose monitoring in pregnancy with type 1 

diabetes is allied with better neonatal outcomes, plausible to compact exposure to 

maternal hyperglycaemia. Eig DS etal., 2017 reported that CGM designated potential 

to benefit in non-glycaemic health outcomes.81 

 
2.1.2 Financial Burden of GDM 

The economic and financial implications of gestational diabetes to individuals as well 

as nations is enormous, as described hereunder. A recently-published Mexican 

modeling study led by Sosa Rubi SG, et al. demonstrated that a GDM pregnancy 
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resulted in a total additional cost of $1576.2 per case, and that, considering the 

variability in incidence rates of GDM across Mexico, there could be an additional 

annual burden of $86.8-$827.4 million.82 Dall TM, et al., in a recently-published 

study, demonstrated that the economic burden associated with gestational diabetes 

was almost $1.6 billion and that the annual burden per case averaged 

$5,800.83Meregaglia M, et al., in an Italian study, concluded that there was an overall 

cost per case difference of €817.8 (+ 29.2%) between GDM and normal pregnancies 

resultant in excessive financial burden€44.8 million to the national exchequer. Monte 

Carlo simulations revealed that probabilistic sensitivity analysis generated a cost per 

case variance of €464.9-€1164.8 in 80% of the simulations.The Monte Carlo 

probability distributions depicted in figure-2 for inpatient cost per case in euglycemic 

and GDM subjects.84 

 

Another Italian study by Danielli L, et al. demonstrated that every single GDM 

pregnancy resulted in 22.4% additional costs compared to a normal one, 

corresponding to a €636.5 per case difference and totaladditionaldrain of 

approximately €34.9 million for healthcare system of nation.85A Chinese study led by 

Xu T, et al.2017revealed that the cost of a GDM pregnancy was ¥6677.37 

       (A)             (B) 

Figure2: Monte Carlo probability distributions in (A) euglycemia (B) GDM 
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(approximately $1929.87), on an average, amounting to 95% more than a pregnancy 

without GDM, eventually, resulting in an annual societal economic burden of ¥19.36 

billion (approximately $5.59 billion) and 2,60,000 quality-adjusted life years lost.86 

Indian studies on GDM and on diabetes, in general, have laid emphasis on the costs 

borne by individual patients and have not focused on costs incurred by the national 

exchequer and have been discussed in subsequent sections below.87, 88 

 
2.1.3 Risk Factors for GDM 

There are numerou sjeopardyissuesallied with GDM, it include overweight/obesity, 

[Okosun IS  2004] excessive gestational weight gain,89adoption of western dietary 

habits,90ethnicity,91 genetic polymorphisms,92 advanced maternal age,93 intrauterine 

situation (low or high birth weight),94 having a personal or family history of GDM,95 

and other insulin resistance disease, for example polycystic ovarian syndrome 

(PCOS),96each of them have direct bearing on impaired β-cell function and insulin 

sensitivity.57 

 
2.1.4 Clinical Presentation of GDM 

The clinical presentation of diabetes mellitus in pregnancy might appear varied. Most 

pregnant patients may not present with the classical triad of symptoms including 

polydypsia, polyphagia and polyuria. Nevertheless, they mightextant with prior 

history of medical complications of diabetes mellitus (includes lingering 

hypertension/ kidney issues) and obesity. Pregnancy outcomes are directly influenced 

by the gestational age at presentation.97 Moreover, in settings such as India, GDM can 

become enormously psychologically stressful for both pregnant women and their 

families.98,99 
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2.1.5 Pathophysiology of GDM 

There exists interplay between β-cell impairment and chronic insulin resistance 

together with a plethora of other factors, which together precipitate GDM. Other 

organ-system that serve to precipitate GDM comprise the brain, adipose tissue, liver, 

muscle and placenta. The contributing factors to the underlying pathophysiology of 

GDM have been explained as follows: 

 
2.1.5.1 β-Cell Dysfunction 

β-cell dysfunction arises when β-cells mislay the capability to effectively detect blood 

glucose levels and secrete adequate insulin in retort resulting in extended, extreme 

insulin secretion in retort to chronic fuel excess, although the precise mechanisms 

could vary.100-102Dysfunction of β-cell is aggravated by numerous factors including 

insulin resistance, reduction in insulin-stimulated glucose uptake and results in blood 

glucose level increase. All this together compelled the β-cells to increase the secretion 

of more insulin. This process also known as glucotoxicity and plausibly results over 

the time in β-cell apoptosis.103 This results in a hyperglycemia, insulin resistance and 

further deterioration in β-cell function. Many animal studies quoted that the number 

of β-cell number is a vital factor of glucose homeostasis. Drastic, short-term decreases 

in β-cell mass burdens the residual β-cells, leading to sternlyabridgedinsulin secretion 

stimulated by glucose and internal insulin stores reduction.104Rosik J etal. 2020 

reported epigenetic down regulation of transcription factor (which is necessary for 

normal β-cell differentiation in the embryo) is related with the loss of β-cell.105Thus, it 

is the triumvirate of all 3 factors – namely, reduced β-cell mass, number and 

dysfunction – that eventually precipitate GDM. 
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2.1.5.2 Insulin Resistance 

Insulin resistance occurs when cells do not exhibit adequate response to insulin. 

Glucose transporter 4 (GLUT4) which is responsible for transporting the glucose for 

cells, its insufficiently plasma membrane translocation is a result of letdown the 

insulin signaling. 

In GDM, insulin-stimulated glucose uptake rate is abridged by 54% in comparison of 

normal pregnancies.Along with altered expression of Insulin Receptor Substrate (IRS-

I), Phosphatidylinositol 3-kinase (P13K) and GLUT4 (Figure-3).106 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Schematic of insulin signaling (adapted from Plows JF, et al. 2018) 
Most of molecular fluctuations persist beyond pregnancy. Numerous 

aforementioned jeopardyissues for GDM gave the impact through intrusion of 
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insulin signaling. The β-cell dysfunction, insulin resistance and 

GDMrelationship has been illustrated in Figure 4.107 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Figure 4: Schematics of the inter-relationship betweenβ-cell dysfunction, insulin 
resistance and GDM (Adapted from: Plows JF, et al. 2018) 
 
 
2.1.5.3 Neurohormonal Networks 
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Neurohormonal networks contribute to the pathogenesis of disorders of insulin 

resistance, including GDM, by regulating hunger, active energy spending and 

metabolic rate. A complexnetwork between central as well as peripheral signals.108, 

109These networks influence glucose utilization, adiposity which is controlled by 

circadian clock.110, 111Adipokines include leptin and adiponectin are amongst the 

important regulators of neurohormonal metabolic control. 

 
2.1.5.3(A) Leptin 

Leptin is known as satiation hormone, it is secreted majorly by adipocytes in retort to 

sufficient energystores. It mainly acts on arcuate nucleus of hypothalamus neurons 

which decreases hunger and upsurge energy disbursement by the appetite stimulator 

inhibition, namelyneuropeptide Y (NPY) and agouti-related peptide (AgRP), 

activation of pro-opiomelanocortin (POMC).112 Leptin resistance arises in normal 

gravidity to a certain extent, which boost storage of fat more than the body 

requirement.  

There is greater leptin resistance in GDM, leading to hyperleptinemia.113The placenta 

is accountable for the mainstream of plasma leptin during pregnancy.114Placental 

leptin secretionaugmented in GDM due to placental insulin resistance and it results in 

hyperleptinemia. It facilitates amino acid transportation across the placenta, 

contributory to macrosomia in fetal.115 

2.1.5.3(B) Adiponectin 

Adiponectin, like leptin, is a hormone primarily release by adipocytes.116 However, 

unlike leptin, it has a stronger association with insulin resistance compare to 

adiposity.117Adiponectin augments insulin signaling through numerous factors in liver 

viz; fatty acid oxidation, inhibits gluconeogenesis by actuating insulin sensitive cells 
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for AMP-activated protein kinase (AMPK), enables the deed of IRS-1 (as in Figure 2) 

and peroxisome proliferator-activated receptor alpha (PPARα).118Besides of that, up-

regulation of insulin gene and insulin granules exocytosis from β-cells stimulates by 

adiponectin.119Furthermore, numerous cytokines such as tumor necrosis factor-alpha 

(TNF-α), interleukin-6 (IL-6), interferon-gamma (IFN-γ), and leptin controlled the 

placenta expression of low concentration of adiponectin. Restrictive fetal 

development results from adiponectin induced impair of insulin and amino acid 

transportation across the placenta. Hence, maternal glucose intolerance and fetal 

macrosomia is associated with placenta adiponectin gene methylation.120 

 
2.1.5.4 Adipose Tissue 

Adipose tissue ensures the safe partitioning of energy as well as active secretion of 

circulatory factors, including adipokines having widespread metabolic effects. 

 
2.1.5.4(A) Energy Storage 

Early gestation is characterized as increase in adipose tissue mass and whereas 

pregnancy in late stages mobilizes fats from adipose tissues for fetus growth, boththe 

process gets affected in GDM.121In GDM, there is abridged adipocyte diversity and 

augmentedsize of adipocyte (hypertrophy), along with insulin signaling regulators, 

adipogenic factors, fatty acid transporters downregulation.122Safely dispose of excess 

energy, lipo-toxicity and other peripheral organs majorly hinder by insulin resistance 

and decreased adipocytes. GDM is allied with deposition of lipid in muscle and 

liver.123, 124 
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2.1.5.4(B) Adipose Tissue Inflammation 

In GDM, the mingling concentrations of pro-inflammatory cytokines are reported to 

be increasedby Fasshauer M et al 2014 and Ategbo JM et al 2006.125, 126Kirwan JP 

etal., 2002 reported a strong association among plasma TNF- α and insulin 

resistance.127 Augmentation of TNF-α, IL-1β and respective receptors are reported in 

placenta of GDM subjects.127,128Lappas M etal., 2010 reported that the placenta of 

GDM subjects secrete fewer pro-inflammatory cytokines (IL-1β, TNF-α and M1P1B) 

compared to healthy subject placenta, suggesting a complex relationship between pro-

inflammatory cytokines and GDM.129 

 
2.1.5.4(C) Visfatins 

Adipokine named as Visfatin issecret by the adipose tissue in human body. It binds to 

receptor and elicit hypoglycemia which is almost similar to insulin binding to the 

insulin receptor-1. Membranes of fetal, myometrium, bonemarrow, liver muscle, 

heart, lung, kidney, macrophage and neutrophils all expressed visfatins, moreover 

visfatins secreted in breast milk as well. There are ambiguities concerning the role of 

visfatin in human beings, visfatinalso reported to regulate energy homeostasis, 

thereby known factor in the pathogenesis of GDM. Visfatin affects many functions 

which includes gene regulation for oxidative stress and inflammatory response, 

circadian rhythm and β-cell function also gets affected.130 

 
2.1.5.5 Liver 

GDM is associated with gluconeogenesis, which amplified in the fasting condition 

and not sufficientlydecline the glucose availability.106Other factors, viz. augmented 

protein intake and breakdown of musclesand serve as substrate for 
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gluconeogenesis.131Yet, the liver is not primarily intricate in the pathophysiology of 

GDM.132 

 

2.1.5.6 Skeletal and Cardiac Muscle 

During the GDM, it is found that function and number of mitochondria of skeletal 

muscle cell decreased.133It results fromearly life programming, genetic back ground, 

sedentary life or chronic inactivity. In such GDM cases, decline in number and 

function of mitochondria adds less glucose utilization and worsen the diabetic status.  

 
2.1.5.7 The Gut Microbiota 

Gut microbiota plays a major role in the development of GDM. Fugmann M et al., 

2015 conducted a study on GDM subjects stool bacteria and reported that in 

comparison of normal pregnancy GDM subjects had lesserFirmicutes phylum bacteria 

and high yield of Prevotellaceaefamily bacteria.134Basically Firmicutes are known for 

metabolism of polysaccharides derived from dietary plant, thereby justifying thediet 

relatedjeopardy factors for GDM.135Thus, Firmicutes plays a keyprotagonistfor GDM 

pathogenesis independent of diet, precise mechanism for thatis unclear. 

Prevotellaceae possibly upsurge the gut permeability and they are known for mucin-

metabolism. Usually control of gut penetrability is depends onclose junction of 

proteins, like zonulin (ZO-1). Heightened “free” ZO-1 of plasma and serum is 

reported to allied to GDM. Increased gut permeability facilitates the inflamogen 

movement from gut to systemic circulation, promoting systemic insulin resistance.136-

138 
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2.1.5.8 Oxidative Stress 

Increased blood glucose is indirectly linked with oxidative stress and GDM women 

overproduce the free radicals and partake free-radical scavenging mechanisms are 

also impaired.139Pesseler D et al., reported that the reactive oxygen species (ROS) 

interfere with both IRS-1 and GLUT4 which result in insulin inhibition and stimulate 

glucose uptake.140Glycogen synthesis in the liver and muscle also get slowdown and 

affected. Pro-inflammatory cytokines, for example TNF-α, aggravate oxidative strain 

by upregulate the activation and expression of ROS precursors, namely NADPH 

oxidase 4 (NOX4).141Studies conducted byJayadian P et al 2014 demonstrated that 

replete of iron supplementation in women is allied with GDM.142On the other hand, 

selenium and zinc have an inverse association with GDM.143Homocysteine is another 

contributor towards GDM through oxidative stress. Even small amount of 

homocysteine exposure of β-cells results in dysfunction and impaired insulin 

secretion.144A meta-analysis by Gong T, et al. reported high and significant 

homocysteine levels in GDM subjects in comparison of without GDM.145Studies 

indicate vitamins B-complex group (folic acid, B12, B6, and B2)isvital for 

homeostasis of homocysteine. This is one of the plausible explanations for deficits 

and inequities of these micronutrients being relatedto GDM.146 

 
2.1.5.9 Placental Transport 

The placenta is one of the contributors for insulin resistance development in 

pregnancy due to its hormones and cytokines secretion. During GDM, placenta 

getsaffected by hyperglycemia and results ininadequate carriage of essential nutrients 

lipids, glucose, amino acids: 
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2.1.5.9 (A) Glucose: Glucose is the chief source of energy which need to be available 

all the time for the fetus and the placenta. Therefore, placental transport of glucose not 

require the insulin. Transport of glucose in placenta occurs via GLUT1 and sodium-

independent diffusion.147However, expression of insulin from placenta still occurand 

results in influence placental metabolism of glucose.148 This indicates that placenta is 

delicate to hyperglycemia and this results in increased fetal growth and macrosomia. 

 
2.1.5.9 (B) Amino Acids/ Proteins:Transportation of amino acids across the placenta 

is a key factor of the growth of fetal. Increased System A and L activity reported to be 

associated with GDM, which is surplus by inflamogen, such as IL-6, and TNF-

α.149,150Altered amino acid transport is one possible mechanism explaining the 

contribution of excess protein intake to GDM. 

 
2.1.5.9 (C) Lipids: Although GDM has been knownfor hyperglycemia, the rising 

incidence of GDM allied obesity has drawn focus on hyperlipidemia role in GDM. 

Placental gene expression pathway of lipids is reported to get affected majorly by 

67% whereas, glucose pathway gets affected only 9% in GDM. Placental lipid genes 

activation allied with the GDM compared to T1DM.151GDM influence the transport of 

key nutrient such as glucose, amino acids and fatty acids in placenta and all theseare 

responsible for placental function and fetal growth.  

In addition, GDM has also been observed to be associated with other changes in the 

placenta, including global DNA hypermethylation,152expression of proteins and their 

epigenetic and proteomic modifications,153, 154expression of microRNAs (miRNAs) 

intricates in various cellular developments – counting proliferation, differentiation and 

apoptosis – which, in turn, precipitate the pathogenesis of GDM.155, 156Endocrine 

disrupting chemicals (EDCs) specifically bisphenol A (BPA) is reported to be allied 
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with GDM, and it could be results of EDCs induce exosome signaling from the 

placenta.157 Report confirms that EDCs are associate and plays a role in methylation 

alteration.158A summary of the pathophysiology of hyperglycemia in GDM159has been 

illustrated in Figure 5. 

Figure 5: Pathophysiology of hyperglycemia in GDM 

2.1.6 Diagnostic criteria of GDM  

Renderingof American Diabetes Association, diagnosis of gestational diabetes is 

based on standard diagnostic criteria for diabetes. This criterion involves the 

monitoring of plasma glucose level for fasting plasma glucose (FPG) or plasma 

glucose value after 2 hours of 75-g oral glucose tolerance test (OGTT) orglycosylated 

hemoglobin value, the same has been elucidated in Table 3.47 
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FPG ≥126 mg/dL (7.0 mmol/L)# 

OR 

2-h PG ≥200 mg/dL (11.1 mmol/L) during OGTT## 

OR 

A1c ≥6.5% (48 mmol/mol).^ 

OR 

Classic symptoms subject of hyperglycemia,random plasma glucose ≥200 mg/dL 

(11.1 mmol/L). 

#No caloric intake for continuous 8 hours define as fasting.* 

##Test as described by WHO, using 75-g anhydrous glucose dissolved in water.* 

^Test Should performed in laboratory using NGSP certified and standardized to 

DCCT assay.* 

* In the presence of unequal hyperglycemia, two abnormal test results from the same 

sample or in two separate test samples required to make diagnosis. 

 
Table 3. ADA Diagnostic Criteria for Gestational Diabetes Mellitus 

The WHO recommends the following criteria for the diagnosis of GDM161: 

• Fasting plasma glucose: 5.1–6.9 mmol/L  

• 1-hour post-load plasma glucose: ≥10.0 mmol/L  

• 2-hour post-load plasma glucose: 8.5–11.0 mmol/L 

The Diabetes in Pregnancy Study Group India (DIPSI) has developed a one-step 

diagnostic procedure to overcome the practical issues in performing glucose tolerance 

test in the fasting state. The test has been customized to Indian settings and 

encompasses the administration of a 75-g oral glucose and drawing ablood sample at 
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2 hrs for the estimation of plasma glucose. Following a 75-g oral glucose load, the 

diagnosis can be made on the basis of the criteria outlined in Table 4.160 

2-h plasma glucose levels Diagnostic Criteria 

≥200 mg/dL Diabetes 

≥140 mg/dL GDM 

≥120 mg/dL DGGT 

DIPSI: Diabetes in Pregnancy Study Group India; 

DGGT: decreased gestational glucose tolerance; 

GDM: gestational diabetes mellitus 

Table 4: Diagnostic Criteria for DIPSI 

The test need to conduct between 24 weeks and 28 weeks of pregnancy. The 

advantages of this test are that it is simple, economical and feasible.160 

 
2.2 Management of Gestational Diabetes Mellitus 

2.2.1 Overarching Principles in the Management of GDM 

The following recommendations of the ADA govern the overall management of 

GDM161: 

1. Lifestyle changesplays a key role in management of gestational diabetes 

mellitus and could be sufficient for the treatment of women, medications need to be 

added if require to attain glycemic targets. (Level of Evidence: A) 

2. The preferred medication for hyperglycemia treatment in GDM is Insulin as it 

do not crosses the placenta up tosome extent. Metformin and glyburide should not be 

used as first-line agents, as both cross the placenta to the fetus. All oral agents lack 

long-term safety data. (Level of Evidence: A) 
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3. Metforminneed to discontinue once pregnancy confirmed in the case of 

polycystic ovary syndrome and ovulation treatment. (Level of Evidence: A) 

 
2.2.1.1 Lifestyle Changes: 

Lifestyle modifications, including physical activity and weight management 

depending on pre-gestational weight form essential prerequisites of GDM 

management. The recommendationfor glycemic targets from Fifth International 

Workshop-Conference on Gestational Diabetes Mellitus include161: 

•  Fasting <95 mg/dL (5.3 mmol/L)  

•  One-hour postprandial <140 mg/dL (7.8 mmol/L) 

•  Two-hour postprandial <120 mg/dL (6.7 mmol/L) 

Studies have demonstrated that 70–85% of women diagnosed with GDM are capable 

of controlling GDM with lifestyle modification alone.162 

  
2.2.1.2 Medical Nutrition Therapy 

Individually structured nutrition design known as medical nutrition therapy for a 

pregnant woman with GDM.163,164An ideal nutrition plan should be such that it 

provides for appropriate calorific intake towards promoting the health of neonate and 

mother, attainment of glycemic targets and apt gestationalweight gain. While specific, 

definitive and optimized calorific intake patterns for pregnant women with GM do not 

exist, the nutrition plan should be prepared on the basis of a nutrition assessment 

guided by the Dietary Reference Intakes (DRI). DRI recommends following 

minimum requirement for all pregnant women165:  

• 175 g of carbohydrates 

• 71 g of protein 

• 28 g of fiber 
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The type of carbohydrate and amount will have a direct bearing on glucose levels, 

especially post-meal excursions. 

 
2.2.1.3 Pharmacologic Therapy 

It has been proven in large-scale randomized trials that treatment of GDM with 

lifestyle modifications and insulin results in improved perinatal outcomes.166Insulin 

gets the priority and recommendation for the treatment in the management of 

GDM.165Metformin and glyburide have demonstrated limited efficacy in reducing 

glucose levels in GDM; however, these medicines are not suggested as first-line 

treatment for GDM as it is capable of crossing the placental barrier and there exists no 

data on the safety of the offspring.167-170 

 
2.2.1.3 (A) Sulfonylureas 

Sulfonylureas are capable of crossing the placenta and proved to be associated for 

neonatal hypoglycemia. Some of the potential drawbacks of glyburide have been 

outlined below:  

• It is reported for a higher susceptibility of macrosomia and neonatal 

hypoglycemia in comparison of insulin or metformin171 

• Non-inferior to insulin for neonatal hypoglycemia, macrosomia and 

hyperbilirubinemia (composite outcome)172,173 

• Non-availability of long-term safety data for offsprings172, 173 

2.2.1.3 (B) Metformin 

In comparison of insulin, metformin possesses the less weight gain of mother and 

lower risk of neonatal hypoglycemia.171However, it carries the risk of prematurity. 

Metformin crosses the placentaand umbilical cord, which results in higher blood 

concentration of metformin in comparison of corresponding mother blood 
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concentration of metformin.174Four-years follow-up study of metformin in polycystic 

ovary syndrome, reported to increase BMI and obesity in offspring’s.176, 177 

 

On the basis of several randomized, double-blind controlled trials, a comparison of 

metformin with other remedies for ovulation initiation in women with polycystic 

ovary syndrome have not been proven beneficial in avoiding spontaneous 

miscarriagein GDM subjects, and there is no evidence-based study which support the 

use of metformin in such patients after confirmation of pregnancy.178, 181 

 
2.2.1.3(C) Insulin 

According to the ADA, subjects need to follow the prescribed guidelines for insulin 

usage. Manifold daily insulin injections and incessant subcutaneous insulin infusion 

have proved beneficial effect and delivery strategies, none of them found to be 

superior then other during the pregnancy.182Howsoever precise, the management of 

GDM poses inherent challenges for both the patient and the growing fetus. 

 
2.2.2 Challenges in the Management of GDM and their combative measures 

The challenges associated with the management of GDM are as listed below: 

2.2.2.1 Lack of patient awareness: Oftentimes, patients are not aware of the 

importance regular glucose monitoring, dietary management and treatment adherence. 

As a result, they tend to skip medications and not maintain glycemic targets. Patients 

inadequate knowledge pertain to diet related issues and disease management results in 

impaired glycemic control and malnutrition of both mother and the fetus. 

The inadequate knowledge of patients on dietary issues and disease management 

results in malnutrition for mother and fetus along with impaired glycemic control. 
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 Patients need to be educated on these aspects at every stage. It is important that 

patients rely on credible and authentic sources of information that are valid, reliable 

and comprehensive.183 

 
2.2.2.2 Glucose Monitoring:There are no specific clinical guidelines and clinical 

trials reports to specify the frequency of glucose monitoring for the GDM women 

who are on lifestyle and diet management.  

 

In routine practice monitoring of blood glucose usually done for 3-4 times in a day at 

least on 2 days of the week,pharmacotherapy gets initiated on surpass the blood 

glucose limits twice in a week. Urine glucose monitoring does not serve to be a useful 

strategy in GDM patients. However, to notice inadequate caloric intake, monitoring of 

urine ketone is useful for the patient who are on diet management.184 

 
2.2.2.3 Delivery associated Challenges: There is dearth of concrete and definitive 

data pertain to delivery mode and time of GDM women. Generally, when blood 

glucose of women is normal or near normal, delivery should be at term. Usually, 

GDM gravidities are not recommended to wait beyond the term. While cesarean 

sectionnot reported toassociate forsubstantialdecreasein birth trauma or lower costs, 

early delivery was allied with decrease of macrosomia but other neonatal 

complications continued to exist.184 

 
2.2.2.4 Postpartum management: Data indicate that 40-60% of GDM women tends 

to evolve type 2 DM in future and similarly predisposed to a jeopardy of recurrent 

GDM in imminent pregnancies. They should be regularly screened for type 2 DM 
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startfrompost-delivery six weeks and yearlyafterwards. In addition of that, an OGTT 

must be performed postpartum, 1 year post-delivery, and every 3 years afterwards.184 

 
2.2.2.5 Costs of Treatment: The GDM women, who do not have health insurance 

and incur the expenses out of pocket for the GDM management, cost of GDM 

management become the snag for them. The purchase of equipment’s such as 

glucometers and their accessories, medicines and diet alterations lead them to incur 

enormous monetaryloads. Specially in rural areas, limited income, limited availability 

and distance of public health centers, intermittent travel cost for follow-ups results in 

accruing financial burdens. All together this indicate that, to achieve the decrease in 

GDM burden of India accessible health care service and increase in public health care 

centers need to be developed.183 

 
2.2.2.6 Behavioral Factors: Oftentimes, the inability of patients to adapt themselves 

to lifestyle modifications coupled with inherent personal and familial beliefs and 

practices could lead to a conflict between personal choices and preferential habits and 

trying to meet glycemic targets.185Gestational Diabetes can result in serious 

deleterious effects in the newborn. 

 
2.2.3 Expected outcomes in newborns and their Mechanisms 

The expected outcomes in newborns of GDM mothers can be as described in 

macrosomia, β-cell dysfunction, dystocia and brain injury, stillbirth, long-term non-

communicable diseases, inter-generational GDM. 

2.2.3.1 Macrosomia: In GDM, placental transportation of glucose, amino acids and 

fatty acids reported to increase, which kindle the endogenicrelease of insulin and 

insulin-like growth factor 1 (IGF-1) in the fetus. These all together could result in 
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fetal overgrowth, leading to macrosomia at birth.186Fetal macrosomia could affect 

about 15-45% newborns of GDM women and mentioned ≥4.0 Kg birth weight.187 

 
2.2.3.2 β-cell dysfunction: The excess production of insulin in the fetus can strain the 

evolving pancreatic β-cells, causative to β-cell disfunction and insulin resistance, even 

prenatally.188 

 
2.2.3.3 Dystocia and Brain Injury: Macrosomia is a jeopardy factor for shoulder 

dystocia.Therefore, GDM pregnancies are majority of time delivered by caesarean 

section.189GDM women babies firmly depends on maternal hyperglycemia, it leads 

the babies to the risk of hypoglycemia (hyper-insulinemia) and if not managed 

properly, it can result in brain injury.191The prevalence of shoulder dystocia among 

offsprings of GDM mothers is about 3%.192Maternal diabetes and obesity are 

associated with a 2-to-4-fold higher risk of shoulder dystocia.193The prevalence rates 

of shoulder dystocia, on the basis of birth weights,192have been mentioned in Table 5. 

Birth weights 4000 to 4250 

g 

4250 to 

4500 g 

4500 to 

4750 g 
≥4750 g 

Unassisted births to 

diabetic mothers 
8.4% 12.3% 19.9% 23.5% 

Delivery by vacuum 

extraction or forceps 
12.2% 16.7%  27.3% 34.8% 

 

Table 5: Prevalence of shoulder dystocia by birth weight and nature of delivery 

2.2.3.4 Stillbirth: GDM has confirmed to upsurge the peril of stillbirth.194Stacey T, et 

al., in a recently-published UK-based case-control study, demonstrated the risk of 

GDM subjects, reported 44% high risk of late stillbirth than those women not on 
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jeopardy (aOR=1.44). At the same time, women with elevated fasting plasma glucose 

levels but not identified as GDM,reported a 4-fold greater risk of late stillbirth in 

comparison of women with normal fasting plasma glucose levels (aOR=4.22).195A 

retrospective review of the Texas vital health records database demonstrated that there 

was a rise in the overall rate of stillbirth to 26.7/10,000 pregnancies in the morbidly 

obese group. The coexistence of pregestational diabetes mellitus further increased it to 

209.8/10,000 gestations in the morbidly obese group.196An Asian meta-analysis 

demonstrated that the history of stillbirths in mothers could be a more 

likelyjeopardyissue for evolving GDM in further pregnancies (OR=2.39).197 

 
2.2.3.5 Long-term Non-communicable diseases: Literature indicate that the GDM 

gravidities women have more jeopardy of there is an upsurge in the certain metabolic 

disorder, obesity, T2DM and CVD.Babies of GDM women have nearlyduple the 

jeopardy of emerging childhood obesity in comparison of non-diabetic mothers, even 

after regulatingthe cofounders namely maternal basal metabolic index, glucose 

tolerance impairment can be noticedat young age of 5 years.198-200A reevaluation of 

the HAPO study demonstrated that the babies of GDM women exhibited higher rates 

of abnormal glucose tolerance (4.7% vs. 1.7%, p=0.04), overweight or obesity, BMI 

and BP together and a trend towards abridged β-cell function in comparison of babies 

of non GDM women.201 

 
2.2.3.6 Inter-generational GDM: Women more likely to experience GDM in their 

own pregnancies, causal to a malicious intergenerational cycle of GDM.202 Primarily, 

it is necessary to educate mothers on the risk factors, presentation and changes during 

GDM and equip them with measures to combat the same. 
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2.2.4 Educating Patients about GDM 

Some of the strategies employed to educate patients on GDM, based on studies 

carried out in the past, are as follows: An Iranian study, published in 2018, brought 

out a health education strategy for GDM patients covering the following strategic 

pointsawareness and aptitude, Knowledge about diabetes, empowerment and training 

of Mothers, quality, continuity, resources of information, Lifestyle, Mental health, 

family role for support.203 

2.2.4.1. Awareness and ability: Provision of awareness of diabetes and its self-care 

during pregnancy and helping them gain knowledge and skills in four thematic areas – 

necessityto know diabetes, empowerment and training for mothers, quality, 

continuous effort, and appropriate information source. 

 
2.2.4.2. Knowing diabetes: Augmenting and improving mothers’ understanding of 

diabetes, treatment compliance and making dietary recommendations.  

2.2.4.3. Mothers' training and empowerment: Skill acquisition and training for 

blood glucose monitoring, appropriate mode of administration and dose adjustment 

for insulin along with nutritional and diet planning and overall disease management.  

 
2.2.4.4. Continuity and quality: Addressing the mothers' need for quality and 

continuous counseling and education so as to cope with the disease in reality. 

 
2.2.4.5. Information resources: Authentic and credible information given to mothers 

regarding correct feeding, indications and procedure to handle blood sugar changes 

together with provision of information brochures, books, leaflets, packages to 

educates about the management of diabetes in pregnancy.  
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2.2.4.6. Lifestyle: Provision of accurate and definitive information on feeding and 

necessity of physical activity during gestation, including demonstration of suitable 

exercises during pregnancy and the provision of nutrition knowledge and 

management. Exercise training was modified to meet the needs of individual mothers. 

Nutritional counseling and knowledge transfer were also customized to individual 

requirements and detailed with proper meal plans. 

 
2.2.4.7. Mental health: Mental health imparted across all three categories: 

counseling, interaction, and spirituality and religion. 

2.2.4.7. (a) Counseling – Psychological support imparted to GDM mothers included 

training in stress reduction techniques together with psychological counseling and 

services for diabetic pregnant mothers. 

2.2.4.7. (b) Interaction: Apprising healthcare providers of the mush-needed positive 

interaction from their side, enabling doctors de-stress their patients and relieve their 

anxiety and focusing on quality interactions between healthcare providers and GDM 

mothers rather than laying much emphasis on numerical values of various parameters. 

 
2.2.4.7. (c)  Spirituality and religion: Provision of adequate focus on the religious 

beliefs, practices and traditions of GDM pregnant women so as to enable them relax, 

unwind and de-stress. 

 
2.2.4.8. Role of a Supportive family: Enhancing measures to improve family support 

for better and quality maternal and fetal outcomes, including the life partner support 

and psychological atmosphere at residence.  
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2.2.4.8 (a) The unique role of the Husband: Educating patients’ husbands about the 

requirement of their emotional attention and presence, thereby, enabling behavioral 

change in many cases. 

2.2.4.8 (b) The psychological atmosphere at home: Emphasising the need for peace 

and bringing about a change in the attitudes and behaviors of family members, 

especially during pregnancy. 

Oftentimes, women have limited or incomplete understanding of the requirements for 

self-care and self-management while suffering from GDM. This is especially true 

about women coming from the lower socioeconomic strata of society and is common 

among migrant populations as well. Such women require educational and supportive 

services that are culturally acclimatized and understandable even at low levels of 

literacy. This helps them set goals, manage diabetes better and eventually, adhere to 

their self-management plans, thereby successfully combating GDM.204 

The Women in India with GDM Strategy (WINGS) model of care (MOC) 

encompassed an educational framework so as to include multiple levels of educational 

strategies,198as shown below in Figure 6. 

 

 

 

 

 

 

 

 
Figure 6: Framework for development of WINGS GDM model of care (Adapted 
from Kayal A. etal. Indian J endocrMetab 2016) 
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This study had proper tools, protocols, information booklets and implementation 

strategies in place. The activity aimed to respond to as well as address some perilous 

gaps in GDM care predominant in low-resource settings. The GDM MOC was 

established using best practices and developed clinical guidelines and was 

implemented in Chennai on small group of subjects to confirm the methodsuitability 

and viability. The studyengrossed on importance of close follow-ups and interactions 

of study subjects and health care worker. The output from MOC could have long term 

implications, if it succeeds then mayofferenhanced quality of care to GDM subjects in 

low-resource setup.205 

 
2.3 Role of the clinical pharmacist in the management of GDM 

Clinical pharmacists play a pivotal as well as collaborative role in GDM patients 

management. Comprehensive coordinated care with easy access for patient and target 

for high standard with quality and safety primarily aimed by patient centered medical 

model care.206-208Clinical pharmacists form an integral part of the entire process of 

patient education. After diagnosis confirm the GDM, the subject might 

favorablyselect to refer the subject to clinical pharmacist. Here, clinical pharmacists 

double up as certified diabetes educators. The clinical pharmacist educates the patient 

on self-monitoring of blood glucose (SMBG) and regarding the significance of 

accurately recording and tracking the values. The clinical pharmacist may also equip 

the patient with tasterdiet plans and commendations for workout. Preferably, the 

subject should follow-up every week, with SMBG and foodrecords. Clinical 

pharmacist consults the healthcare provider for pharmacotherapy initiation if 

glycemic targets not achieved within 2 weeks. The clinical pharmacist and clinician 

could collaboratively identify the best course of action suited for the patient and this 
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could be customized in accordance with the varying needs of each patient. The HCP 

brings in his/her vast experience and knowledge of the management of GDM while 

the clinical pharmacist provides his/her expertise in selecting the appropriate 

medications.206-208 

 
Clinical pharmacists, by virtue of their training and skill-set, not only help track and 

monitor patient care provision, but also help provide appropriate referral services as 

and when necessary, thereby, reducing disparities in care and improving maternal as 

well as fetal outcomes.206-208Pharmacists, by expanding the scope of their services, 

could assist GDM patients with choosing the right kind of glucometers for SMBG and 

train patients to use them correctly. Moreover, they are capable of setting 

individualized reminders for GDM patients and at the same time, strengthening and 

reinforcing the training already imparted to the patients.209Apart from all these 

functions, they could also play a major role in training patients in the self-

administration of insulin in case the need arises.210A recent Jordanian study also 

demonstrated that clinical pharmacists assisted services in the management of 

pregnancy and hyperglycemia, which elicited significant improvement in patients’ 

knowledge levels and enhanced better disease control and management.210This 

randomized controlled study had two study arms, including an intervention group 

receiving a clinical pharmacist-assisted program (CPAP) and a control group that did 

not receive the intervention. The intervention, in the form of the CPAP, comprised 

provision of optimized drug therapy and intensive education as well as subject’s 

knowledge-enhancement about diabetes, Quality of life (QoL) on the measurement of 

SF-36 including complications of mother, achievement of therapeutic outcomes in 

terms of fasting plasma glucose (FPG) control, and HbA1c. The results favored the 
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intervention group, as illustrated in Figure 6, thereby, vouching for the role of clinical 

pharmacists in the management of GDM.211 
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3.1 Study Protocol 

The study protocol is presented in CONSORT flow diagram, which was followed to 

complete the research study.  
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3.2 Ethical Clearance and CTRI registry 

This study was approved by institutional Ethics committee, vide letter no 

KLEU/Ethic/2015-16/D-72 dated 23-March-2015 (Annexure-I) and permitted by the 

Medical director & CEO, KLE’s Dr Prabhakar Kore Hospital and Medical Research 

Centre, Belagavi, Karnataka. The study was registered with the Clinical Trial Registry 

– India (CTRI) vide Ref. No: CTRI/2017/01/007622 (Annexure-II). 

3.3. Subjects recruitment 

Study participants were enrolled in their second and third trimester of pregnancy as 

per inclusion and exclusion criteria and were followed up after 6 weeks post-delivery 

to study the effects of GDM in neonates.  

3.3.1. Inclusion criteria:  

1. Subjects aged from 18 to 45 years 

2. Resident within a radius of 5 km from Belgaum  

3. Willing to participate in the study 

3.2.2. Exclusion criteria: 

1. Endocrine and renal complications 

2. Complications associated with pregnancy, such as polyhydraminous, etc. 

3. Multiple gestations 

4. Prior Type 2 DM 

3.4 Study duration  

The present study was carried out for a period of three years between March 2015 to 

Feb 2018. Patients were enrolled into the study from March 2015 to July 2017. The 

study period was extended further for 6 months to complete the follow-up of last 

recruited subjects.  
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3.5 Study site  

Subjects were screened from the out- patient department of Obstetrics & 

Gynaecology, Diabetes, Endocrinology and Medicine of KLE's Dr. Prabhakar Kore 

Charitable Hospital & Medical Research Centre, Belagavi, Karnataka, India. This is a 

tertiary care hospital with 2200 bed capacity providing medical care to patients 

approaching from northern part of Karnataka and neighboring states. 

3.6 Study Design and informed consent 

The present study was an interventional, randomized controlled trial. The informed 

consent (Annexure-III and IV) and patient information sheet (Annexure-V and VI) 

were provided in the vernacular languages based on the comprehensibility and 

convenience of understanding of the study participants. Patients given written 

informed consent were only enrolled in the study.  

3.7 Questioner and data collection tools 

The project related information of study participants was recorded by filling the 

questioner forms. Questionnaires given to subject to fill were translated into the local 

languages (Kannada and Marathi). The questioner prepared for socio-demographic 

parameters, including age in years, sex and socio-economic status were based on the 

modified B. G. Prasad’s Classification. The counselling materials, including the 

flipchart and pamphlets were also translated into the vernacular languages. 

3.8 Sample Size:  

The sample size was calculated using the following formula: 

n = 2(Zα+Zβ)2 pq 

                     (P0-P1)2 

Where:  



Chapter – 3                                                           Materials and methods	
	

KLE	College	of	Pharmacy,	Belagavi	 Page	48	
	

25/06/19 

Method	of	randomiza/on	:SNOSE	method	

Zα is the standard normal variate = 1.96 at 95% CI, Zβ = 0.84, p = the population 

using complete ANC services, q = the population not using the complete ANC 

services and is calculated as 1-p, P0& P1= the estimated outcomes in each group 

(which implies the clinically important target difference between the intervention 

groups) 

Thus, the calculated minimum sample size of the study was: 

N = 2 (1.96+0.84)2× 20 x80  

(10)2 

Calculated sample size = 250.88  

Where:P0=20%, P1=10%, p=20%, q=80%, Zα=1.96, Zβ= 0.84. for 95% CI.  

The sample size has been increased by 10% owing to attrition 

3.9  Randomization  

The Subjects were divided into two groups i.e. Control Group (women with GDM + 

doctor & nurse counselling) and Intervention Group (women with GDM + doctor& 

nurse counselling + clinical pharmacist counselling). Randomization was done by 

using snooze method, in this method a computer-generated randomized number 

sequence was made and these were placed in opaque sealed envelopes, asshown in 

figure-7 Enrolled patients were requested to select the sealed envelope and 

accordingly they were placed in control and intervention group. 

 

 

 

 

 

Figure 7: Sealed opaque envelopes used for randomization 
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3.9.1. Control group: Study participants having GDM at the time of recruitment 

were counselled by the physician (treating doctor) or nurse in regards to the 

medications and dietary modifications. 

3.9.2. Intervention Group: Study participants having GDM at the time of 

recruitment were counselled from the physician ornurse in regards to the medications 

and dietary modifications along with clinical pharmacist counselling was imparted.  

3.9.2.1. Counselling of enrolled subjects 

Participants of intervention group received counseling, which includes insulin 

therapy, monitoring and management of GDM, regular follow-up. 

(a) Insulin Therapy Counselling: The study participants were counselled about the 

importance of taking insulin injections regularly at the right dose and at the right time. 

Self-administration of insulin injections was also demonstrated to them to ensure that 

they have grasped the technique accurately. They were advised to watch out for the 

signs of reactions that could occur whilst administering insulin and were instructed to 

report the same to the treating physician. Queries elicited by the study participants 

were also addressed during the counselling session. 

(b) Diet Counselling: Importance of Healthy dietary habits and management were 

counselled during the course of their pregnancy. Adequate information in regardto the 

various nutrients of dietary intake, importance of diet and weight gain during their 

pregnancy for themselves and for the developing baby were also recommended. The 

importance of adequate intake of water and fluids was also emphasized. Subjects were 

also asked to maintain the records of glycaemic levels.  

(c) Monitoring of GDM: specific emphasis was laid on the importance of 

maintaining normal glycaemic levels and their impact on themselves and to the 

developing baby. Subjects were given glucometer and were advised on the methods 
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for regular glucose self-monitoring.  Demonstration sessions were given on the same. 

Subjects were counselled regarding the frequency of glucose self-monitoring, normal 

range of values for fasting and post-prandial glucose levels and the deleterious 

consequences of hypoglycemic and hyperglycemic states on themselves and on the 

developing baby. The study participants were advised to watch out for fluctuations in 

their blood glucose levels and were instructed to report the same to the treating 

physician. 

(d) Regular follow-up: Strict regular follow up at each visit was done to monitor the 

glucose levels and their impact on the developing baby. Regular counselling sessions 

were done for the same. Queries elicited by the study participants were also addressed 

during the counselling session.Regular calls were made either to their residence or on 

their registered mobile number informing about their subsequent follow-up visits; 

briefing them on all the points covered in the previous counselling sessions. SMS 

were sent out to the study participants notifying them about the date and time of their 

subsequent follow-up visits. In case of a missed follow-up visit or failure to turn up, a 

call was made to their residence or their registered mobile number so as to enquire 

about the reasons for missed follow-up and assistance was provided to schedule 

another appointment at the earliest mutual convenience. 

3.9.2.2. Tools used for counselling 

Counselling was carried out using various tools. Structured counselling was carried 

out using pamphlets and flipcharts, pertaining to GDM with specific emphasis on 

adherence to treatment, dietary modifications, appropriate exercise regimens and the 

importance of regular follow-ups with the treating physician.  
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3.10 Assessment of enrolled subjects 

The assessment of study participants was carried out at baseline, after delivery and 6 

weeks of post-delivery. The following assessments were carried out.  

3.10.1. Blood glucose measurement 

Fasting blood glucose, post-prandial glucose and glycosylated hemoglobin was 

measured as per the methods mentioned below. 

3.10.1.1. Fasting glucose measurement 

Subjects of the study were asked to not eat anything in morning before measuring the 

blood glucose. The finger of subjects was cleaned and then pricked with lancet to get 

a drop of blood, the blood drop was applied on a pre-chemical treated disposable 'test-

strip', and strip was inserted inglucometer. The reaction between the test strip and the 

blood took some time and final reading after reaction was detected by glucometer and 

expressed in mg/dL. 

3.10.1.2. Post-prandial glucose measurement 

For postprandial glucose testing, the blood sample was collected after a regular meal, 

finger was cleaned and then pricked with lancet to get a drop of blood, the blood drop 

was applied on a chemically treated, disposable 'test-strip', which was inserted into 

aglucometer.The reaction between the test strip and the blood took some time and 

final reading after reaction was detected by glucometer and expressed in mg/dL. 

3.10.1.3. Glycosylated haemoglobin measurement 

Blood sample 3 ml was collected with the help of sterile single use syringe in anti-

coagulant vials containing di-potassium ethylenediaminetetraacetic acid (K2 EDTA). 

The collected sample was submitted in pathology laboratory for measuring the 

glycosylated haemoglobin with the help of D-10 (Bio-Rad, USA). The method used 

for measuring the glycosylated haemoglobin was based on ion-exchange high 
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performance liquid chromatography (HPLC). Diluted samples injected into the 

analytical flow path, and applied to the analytical cartridge. Instrument deliver the 

gradient of buffer to increase ionic strength to the cartridge. Hemoglobin get 

separated due to gradient of buffer based on ionic interactions with cartridge material. 

Separated hemoglobin passedto filter photometer for the measurement of absorbance. 

Absorbance was further use to calculate the quantitative value of glycosylated 

hemoglobin and expressed in percentage.212 

3.11 Blood pressure measurement 

The calibrated BP apparatus (Deluxe-65076) and stethoscope (Deluxe-ST002) made 

by Diamond, Pune, India was used to measure blood pressure. Subjects were allowed 

to sit and settle down forapprox 10 minutes before measuring blood pressure. Blood 

pressure was measured by enfolding cuff around the unadorned and stretched out arm, 

the cuff was inflated to restrict the blood flow at brachial artery. The inflated air of 

cuff was slowly let out of the cuff, it results in decrease of air pressure in cuff. The 

first pounding sound observed with the help of stethoscope placed near elbow indicate 

the starts of blood flow in brachial artery, this was considered as systolic blood 

pressure. The observed pounding sound stops when blood pressure fall compare to 

cuff air pressure and was considered as diastolic blood pressure.213 

3.11.1 Hemoglobin measurement 

Blood sample 3 ml was collected with the help of sterile single use syringe in anti-

coagulant vials containing di-potassium ethylene diamine tetra acetic acid                        

(K2 EDTA). The collected sample was submitted in pathology laboratory for 

measuring the haemoglobin with the help of automated hematology analyser Mindray 
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BC-6800 (Mindray, China). The results of each samples were recorded in g/dL and 

interpreted.214 

3.11.2 Body weight and height measurement 

Digital human weighing scale (DS-215 Essae Teraoka, Bangalore, Karnataka, India 

was used to measure the body of study participants. Subjects of the study were 

requested to stand silent and not move for one minute. The weight showed on 

weighing balance was recorded in kilogram. Manual counted wall mounted bench 

ruler was used to measure the height of study participants. Study participants were 

requested to stand bare-foot on floor and stand straight without tilting the body to 

either side. The wooden slice measuring 50 x 30 cm was placed over the head to 

record the corresponding height on wall mounted bench ruler, height was recorded in 

centimeters (cm). 

3.11.3 Adverse drug reaction monitoring  

The study participants were followed-up every day to collect the information of 

adverse drug reaction. The observed adverse drug reactions were redness, rashes, 

hypoglycemia, headache, dizziness. The observed adverse drug reactions were 

counted and expressed in percentage.  

3.12 Questioners used for the study participants 

Socio-demographic details such as age, education, religion, place of residence, 

occupation, socio-economic status, physical activity, body mass index and history of 

diabetes and tobacco consumption of the study participants were collected as per the 

questioners (Annexure I). To record the changes in knowledge regarding GDM, its 

controlling factor and consequences, study participants were asked to fill questioner 

as per their comfort in vernacular language (Annexure-II (Marathi language), 

Annexure-III (Kannada language)). The responses for GDM knowledge question were 
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scored in the following manner.  Those who answered correctly were interpreted as 

having adequate knowledge and were graded with a score of 1 for each correctly-

answered question while a score of 0 was assigned to every incorrect answer. Finally, 

the sum of total points was calculated and these total scores were converted into 

percentage of correct and incorrect responses. The outcome of study participants and 

neonates for gestation age, term, birth weight, and observed complications were 

recorded as per the questioner (Annexure-IV). The frequency of responses record to 

the individual questions were recorded according to the procedure as described in 

3.11. Methodology. 

3.13 Observation time points 

3.13.1 Baseline observation 

Details, particulars and history of study participants were recorded, such as age, 

education, religion, place of residence, occupation, socio-economic status, family 

history of diabetes, body mass index, history of tobacco consumption, physical 

activity, hemoglobin, weight and diet were recorded at baseline after enrolling 

subjects in the study. To assess the knowledge changes in study participants, subjects 

were asked to respond the questions to fill questioner, knowledge assessment was 

carried out after enrolling patients in study and before delivery. To assess the maternal 

outcome, term of delivery, parity, risk factors for mothers, risk factors for neonates 

were recorded at delivery by filling the questioners. Neonates outcome were assessed 

based on baseline data of neonates such as gestational age, APGAR score, blood 

glucose level after 1 hour and 3 hours of birth, observed complications, NICU 

admissions, medical support required by neonates and hospital stay duration were 

recorded in neonates after delivery. 

 



Chapter – 3                                                           Materials and methods	
	

KLE	College	of	Pharmacy,	Belagavi	 Page	55	
	

3.14.2. Observation with specific intervals 

Parameters such as fasting blood sugar, post-prandial sugar, glycosylated hemoglobin, 

blood pressure was recorded (3.9. Methodology) in study participants at baseline, 1 

month after enrollment, before delivery and post 6 weeks of delivery. 

3.14.3. Assessment carried out after completion of intervention 

Compliance to the doctor’s advice, reason for non-compliance, choice in obtaining 

advice, preference of choice to the component of counseling tools, ease of 

understanding the leaflet were recorded after completion of intervention duration.  

3.14.4. Effect assessment observation 

Effect on treatment modality uses (Medical nutrition therapy, Oral hypoglycemic 

agent, insulin uses) and diet followed were recorded at baseline, 1-month post 

baseline and 6 weeks post-delivery. However, the insulin uses were categorized in 

intermittent and chronic uses, insulin uses were recorded at baseline, before delivery 

and after six weeks of delivery by filling the questioner.  

 

3.14 Follow up of the study population 

All study participants were followed-up beyond delivery up to the post- partum period 

and monitored for GDM and pregnancy outcomes (both maternal and neonatal). 

During the follow-up for antenatal care, an evaluation of the study participants was 

carried out for dietary habits, exercise patterns, RBS monitoring, insulin intake and 

adherence to their prescribed medications. The study participants and their families 

were informed about the completion of the study one month prior to the termination 

of the study. For ethical considerations, all participants were followed by routine 

appointment with the treating physicians. 
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3. 13 Statistical Analysis 

The collected data were organized carefully taking into consideration the issues of 

data safety, completeness of information and missing items. Checking and re-

checking of the data were carried out by the double entry process and all unmatched 

records were re-entered to ensure completeness of the data. Data was tabulated in 

Microsoft excel and analyses by using SPSS Version 20 (Armonk, NY: IBM Corp.). 

WHO Anthrop (Version 3.2.2, January 2011) was also used for the entry and analysis 

of study data. Descriptive analysis for frequency, percentage, means, medians, range 

and standard deviations were carried out. Hypothesis testing tools (Chi-square test,             

Z-test, correlation and binary logistic regression model) were used as inferential 

statistics. Logistic regression models were run to establish the relationship of 

covariates, wherever applicable. Test values, degrees of freedom, Odds Ratios                  

(OR, adjusted and/or unadjusted) and the p-values of the respective tests were 

specified, P<0.05 was considered significant. The results of study were disseminated 

with the help of appropriate charts, graphs, tables and narratives.  
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Results of the study are divided in three major portions, first is baseline data of 

women, second portion is management of GDM and third portion is outcome of 

mother and neonates after intervention.  

4.1. Baseline data of the study participants  

Baseline data of study participants includes the number of women enrolled in study, 

follow-up status of study participants, age, education status, religion, place of 

residence, occupation, socio-economic status, family history of diabetes, body mass 

index, history of tobacco consumption, physical activity involvement and type of diet 

plan followed by the study participants. 

4.1.1. Enrollment of subjects 

A total of 456 patients who consented for the study were enrolled in the present study. 

Out of them 226 women were enrolled in control group and 230 women were enrolled 

on intervention group.  

 

4.1.2. Follow-up status  

Among the 226 women of control group 90.4 % women completed the follow-up  and 

remaining 9.6 % lost to follow-up. However, in intervention group 92 % women were 

completed follow-up and remaining 8 % lost to follow-up (Figure-8).  
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Figure 8: Distribution of GDM mothers completing the study and being lost to 
follow-up 
4.1.3 Age distribution of GDM mothers in study groups 

The age-wise distributions of diabetes of the GDM women enrolled into this study 

have been portrayed in Figure-9. Results indicate that majority of women in both the 

groups belongs to the 20-30 years age group, 218 (87.2 %) women of control and 225 

(90 %) women of intervention group belongs to 20-30 years age group. However, 31 

(12.4 %) and 25 (10 %) women were belonging to 31-40 years age group in control 

and intervention groups respectively. Only 1 (0.4 %) women was found to belong to 

>40 year age category.  The comparison was made between the group and found that 

the difference in both control and intervention groups was not significant (P>0.05).   

 

Figure 9:Age distribution of GDM women’s in study groups 

 
4.1.4. Educational Status of the study population 

The educational status of pregnant women with GDM is presented in Figure 10. 

Majority of study participants were found to be educated up to primary school level, 

52.4% and 62% of the GDM mothers of  control and intervention groups were 

educated up to the primary school level respectively. This was followed by illiterate 

GDM mothers being 18% and 16.4% in the control and intervention groups 
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respectively. However, GDM mothers educated up to the SSLC level was found 

16.4% and 8.4% in the control and intervention groups respectively, followed by 

educated up to the collegiate level 6.8% and 7.2% in the control and intervention 

groups respectively. GDM mothers educated upto the post-graduate level was found 

6.4% and 6% respectively in control and intervention groups. The diiference between 

the group was found to be not significant (P>0.069).  

 

Figure 10: Distribution of the study population by their educational status 
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respectively in control and intervention groups. This was followed by women from 

the Christian community were less in groups, 2% in control and 1.2% in intervention 

groups. The comparison was made between the group and found not significant 

(P>0.180). 

 

Figure 11: Distribution of the study participants based on religions among the 

groups 

 
4.1.6 Place of residence 
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Comparison were made between the group and found not statistically significant 

(P>0.05) (Figure -12). 

 

Figure 12: Distribution of the study population by place of residence 

4.1.7. Distribution of study participants based on occupation 

Figure 13 represents the distribution of GDM mothers of study population by 

occupation (working, house wife, others). In the present study, majority of the women 

participants belonged to working group, in control 122 (48.80%) and intervention 115 

(46%). Women belonging to the house wife were found to be 120 (48.00%) and 125 

(50.00%) in control and intervention groups respectively. This was followed by 

women from the others category which was found less in both groups, 8 (3.20%) in 

control and 10(4.00%) in intervention groups. The comparison was made between the 

group and found not significant (P>0.50). 
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Figure 13: Distribution of the study population by occupation 

4.1.8. Distribution of study participants based on socio-economic status 

Figure 14 represents the distribution of study population by socio-economic status 

(upper middle. upper lower, lower). In the present study, women participants belong 

to upper lower strata in control 123 (49.20%) and intervention 124 (49.60%) group. 

Women belonging to the upper middle strata were found to be 100 (40.00%) in 

control and 92 (36.80%) in intervention groups respectively. Women belong to lower 

socio-economic status was 27 (10.80%) from control group and 34 (13.60%) from 

intervention group.  The comparison was made between the groups and found not 

significant (P>0.50). 

 

Figure 14: Distribution of the study population by socio-economic status 

 

Control		 Interven+on		
Others	 3.20%	 4.00%	

House	wife	 48.00%	 50.00%	

Working	 48.80%	 46.00%	

0.00%	
20.00%	
40.00%	
60.00%	
80.00%	
100.00%	
120.00%	

Pe
rc
en

ta
ge
	

Groups	

40.00%	 36.80%	

49.20%	 49.60%	

10.80%	 13.60%	

0.00%	

20.00%	

40.00%	

60.00%	

80.00%	

100.00%	

120.00%	

Control	 Interven+on		

Pe
rc
en

ta
ge
	

Groups	

Upper	Middle		 Upper	Lower		 Lower		



Chapter – 4                                                            Results of the study	
	

KLE	College	of	Pharmacy,	Belagavi	 Page	63	

4.1.9 Family history of diabetes  

Family history of diabetes among the pregnant women is depicted in figure 15. 

Among the study participants, majority of the women reported family history of 

diabetes mellitus. About 65.2% Women of control group and 67.20% of intervention 

group reported positive family history of diabetes mellitus. The comparison between 

the group was made and the difference was not significant with P value (P=0.705).  

 

 

Figure15. Family history of diabetes mellitusamong the study participants 

 

4.1.10 Distribution of study participants based on body mass index 

In this study majority of GDM subjects 169 (67.6%) of control group and 166 
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Women found to have BMI of >26 Kg/m2 were 77 (30.8%) in control and 83 (33.2%) 

in intervention group, eventually, women having BMI <19.8 Kg/m2 were 4 (1.6%) in 
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difference of BMI between the control and intervention group was not statistically 

significant(P>0.05). 
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Figure 16: Distribution of study participants based on BMI 

4.1.11. Distribution of study participants based on history of tobacco 

consumption  

It was observed that 14 (5.60%) women of control group and 11 (4.40%) women of 

intervention group reported history of tobacco consumption. Remaining 236 (94.40%) 

women of control group and 239 (95.60%) women of intervention group do not have 

tobacco consumption history as provided in figure-17. The difference between the 

group was not found statistically significant (P>0.05). 

 

Figure 17: Distribution of participants based on history of tobacco consumption  
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4.1.12 Proportion of GDM mothers performing physical activity before GDM 

Diagnosis 

In this study, it was found that the proportion of study participants engaging 

themselves in physical activity was comparatively less compared to those who did 

not. Only 37.6% and 38.4% of the study participants of control and intervention 

groups respectively reported that they perform physical activity. Graph of physical 

activity performing participants portrayed in figure-18.  

 

 

Figure 18: Proportion of participants indulging in physical activity 
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activity performing participants is depicted in figure 19. 
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Figure 19: Distribution of participants indulging in various physical activity 

4.1.12.2. Duration of physical activity 

The duration of physical activity practiced by GDM women in both the 

groups was very less as 77.9% of GDM women in control and 83.16% of 

GDM women in intervention group practiced physical activity for less than 

15 minutes. There were very few women practicing physical activity for 15-

30 minutes, 30-45 minutes and 46-60 minutes as shown in Figure 20. 
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Figure20: Distribution of study participants based on duration of 

physical activity 

 

4.1.13 Type of diet in GDM Women in control and intervention group  

Figure 14 show the baseline comparison of diet among the study groups. In the 

present study, 46.6% women of control and 48.4% women of intervention group 

followed ovo-vegetarian diet (P=0.903).This was followed by vegetarian diet by 

27.60% women of control group and 26.40% women of intervention group. There 

were women who followed mixed diet, 26% women of control group and 25.2% of 

intervention group were found to followed mixed diet. The graph (Figure 21) shows 

that the pattern of diet in both groups was comparable. 

 

Figure 21.Distribution of study women based on diet  
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4.1.13.1. Following any diet plan at baseline  

In this study, the rate of compliance to the diet plan was comparable in both the 

groups 45.60% and 44.80%, in control and intervention groups respectively. 

Remaining women 54.40% and 55.20% of control and intervention group respectively 

were not following any diet plan as shown in figure-22. Mean of both the groups were 

compared, difference between the control and intervention group was not statistically 

significant (P=0.928).  

 

 

Figure 22. Distribution of study population following any diet plan at baseline 
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153.89 ± 5.6 mg/dL for control and intervention groups respectively as provided in 

figure-23. The HbA1c levels at baseline were 6.06 ± 0.18 % and 6.13 ± 0.38 % for 

control and intervention groups respectively. When comparison was made between 

the groups, the difference between the control and intervention groups was not 

significant (P>0.05). The graphical representation of blood glucose and HbA1c are 

provided in figure-24. 

 

 

 

 

 

 

 

 

 

 

4.2.2 Blood pressure data of study participants 

Blood pressure of control and intervention group is provided in figure-25. The mean 

systolic blood pressure (SBP) at baseline were 123.58 ± 9.37 mmHg and 122.76 ± 

9.11mmHg for control and intervention group respectively (P>0.319).  On the other 

hand, the mean diastolic blood pressure (DBP) at baseline were 76.93 mmHg and 

75.88 mmHg for control and intervention group respectively (P>0.089). When 

comparison of mean were done between the groups, the differences in mean was not 

found to be significant (P>0.05).  
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Figure 25: Blood pressure among the study participants at baseline 

 

4.2.3 Mean hemoglobin levels of study population  

The mean hemoglobin levels of the pregnant women are presented in figure-26. The 

mean hemoglobin levels were classified according to the WHO Classification of 
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(28.3%)women of intervention were found to belong to the category of haemoglobin 

levels less than 10 mg/dL. However, 150 (66%)women of control group and146 

(63.40%)women of intervention group were found to belong to the category of 

haemoglobin levels between 10-12 mg/dL. Whereas, 20 (9%)women of control group 

and 19 (8.3%) women of intervention group were found to be having hemoglobin 

levels 12 mg/dL. Mean of the groups were compared, the difference between the 

control and intervention groups were not found to be statistically significant (P>0.70).  
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Figure 26. Distribution of study participants based on hemoglobin as per WHO 

classification 

 

4.3 Observation carried out during the study duration 

Findings observed during the study duration includes changes in body weight during 

pregnancy, glycemic levels, blood pressure, self-care practices, compliance to 

doctor’s advice, reasons for non-compliance to doctor’s advice, patient preference in 

obtaining advice, preference to the component of advice, observed adverse drug 

reactions, changes in treatment modalities and followed diet over the period of study.  
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of >10 Kg respectively. About 78 (34.5%) women of control group and 80 (35%) 

women of interventiongroup showed the increase of 10-12 kg gain during 

pregnancy,whereas, 12-14 kg body weight gain was observed in 10 (4.4%) women of 

control group and 10 (4%) women of intervention group. The mean difference of 

body weight gain between the control and intervention groups was not significant 

(P=0.998). 

 

Figure 27: Changes in body weight gain during pregnancy 

4.3.2 Gestational glycaemic levels ofstudy groups 

There was a substantial decrease observed in the fasting plasma glucose (FPG) levels 

in control as well as intervention group from baseline through to post-delivery period 

(110.36±2.64 mg/dL to 88.8±2.99 mg/dL in control group and 108.5±2.13 mg/dL to 

88.02±3.41 mg/dL in intervention group (Figure-28). A similar decrease was seen in 

post-prandial glucose levels (PPPG) from 154.15±4.5mg/dL baseline to 137.52±14.6 

mg/dL after six weeks of delivery in control and 153.89±5.6 mg/dL baseline to 

122.52±5.8 mg/dL after six weeks of delivery in intervention group (Figure-29) as 

Control		 Interven+on	
12-14	kg		 4.40%	 4%	

10-12	kg	 34.50%	 35%	

>10	kg	 61%	 61%	

0%	

20%	

40%	

60%	

80%	

100%	

120%	

Pe
rc
en

ta
ge
	

Groups	

Weight	gain	during	pregnancy	

>10	kg	 10-12	kg	 12-14	kg		



Chapter – 4                                                            Results of the study	
	

KLE	College	of	Pharmacy,	Belagavi	 Page	73	

well as for HbA1c levels 6.06±0.18 baseline to 5.64±3.3 mg/dL after six weeks of 

delivery in control group and 6.13±0.381 baseline to 5.12±5.1 mg/dL after six weeks 

of delivery in intervention group (Figure-30).The percentage HbA1C mean difference 

between the control and intervention groups was found to be significant (P<0.005). 

 

 

 

 

 

 

 

 

       

 

 

 

 

 

 

 

 

 

4.3.3. Mean blood pressure of study participants 

Figure-31 depicts systolic and Figure-32 shows the diastolic mean blood pressure of 

both control and intervention groups. In control group increase was observed in blood 
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Figure 29: Postprandial plasma glucose 
of study groups at various interval 
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Figure	30:	Glycosylated	haemoglobin	of	study	groups	at	various	interval	
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pressure from 120/80 mmHg at baseline to 130/70 mmHg  at 1 month after baseline 

and decreased to 110/70 mmHg just before delivery and stabilized at 120/80 mmHg at 

6 weeks post-delivery. In intervention group there was a slight increase in BP from 

120/80 mmHg at baseline to 130/80 mmHg to 1 month after baseline and decreased to 

110/80 mmHg just before delivery and stabilized at 120/80 

mmHg at 6 weeks post-delivery. The mean difference between the groups was not 

found to be statistically significant(P>0.05) 

 

 

 

 

 

 

 

 

 

 

 

4.3.4. Patient self-care practices among the study groups 

In present study, the proportion of study participants adhering to self-care practices 

was comparable in both the groups, 40.71% of control group and 45.22% in 

intervention group.The mean difference between the control and intervention group 

was not found to be statistically significant (P=0.345). Graphical representation of 

self-care practice is provided in figure-33. 
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Figure	32:	Diastolic	blood	pressure	of	study	
participant	at	various	intervals	
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Figure 33: Proportion of patients indulging in self-care practices 

4.3.5. Findings of compliance to doctor's advice in study groups 

Proportion of study participant's complying with the doctor's advice was significantly 

higher in GDM mothers 79.13% in intervention group compared to 57.52% of control 

group. Proportion of GDM mother who did not comply with doctor’s advice was 

significantly lower in intervention group, 42.48% in control group and 20.87% in 

intervention group. The difference between the control and intervention groups was 

found to be statistically significant (P<0.001). Compliance of graph for doctor’s 

advice to management is provided in figure-34. 
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Figure 34: Proportion of study participants complying with doctor's advice 
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Figure 35: Reasons for not following advice for management of GDM 
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Figure 36: Patients preference of choice in obtaining advice among the 

intervention group 
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In this study, majority of the study participants  
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reported by 6.09% and graphical representation is depicted in Figure 37. 
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Figure 37: Components of interventional advice deemed effective by the study 

subjects 

4.3.9. Ease of understanding of the study leaflet in the Intervention Group  

In the present study, majority of the women 79.6% of intervention group found easy 

to read and 78.4% understood the information in the leaflet. They also reported ease 

of understanding in terms of the design of the materials as 85.6%, layout as 85.6%, 

printing as 67.2% and content as 86.4%, as indicated in Figure 38. 
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4.3.10. Adverse drug reactions recorded during the study among the study 

groups 

The common ADRs encountered in the study have been graphically presented in 

figure 39. In the present study, 195 (86.28%) women of control group and 226 

(98.26%) women of intervention group did not report any adverse drug reactions 

(ADRs). Among those who reported ADRs, hypoglycemia was the most common 

ADR in both control 10 (4.42%) and intervention 3 (1.3%) group. Dizziness was 

reported by 7 (3.10%) women, headache by 5 (2.21%), redness by 3 (1.33%)of 

control group.  When ADRs were compared statistically among the groups, it was 

found to be statistically significant P<0.05. The photograph of observed adverse drug 

reaction are provided in figure 40. 
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Figure 39: Adverse drug reaction reported by study participants of study 

groups' 

 

 

 

Figure 40: Observed adverse drug reaction redness and rashes on the skin  
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4.3.11. Treatment modalities in the management of GDM 

The success of the treatment relies on glycemic control with dietary modification and 

pharmacological intervention. Medical nutrition therapy was observed to increase 

progressively in both the groups, control group showed the increase 182(80.5%), 188 

(83%) and 215 (95%) at baseline, 1 month after baseline and after six weeks of 

delivery respectively. Whereas, medical nutrition therapy in intervention group 

increased to 195 (84.5%), 215 (93%) and 226 (98%) at  baseline, 1 month after 

baseline and after six weeks of delivery respectively. Oral hypoglycemic agent used 

by women in both the control and intervention groups were, 2 (1%), 3 (1%) and 11 

(5%) women at baseline, 1 month after baseline and six weeks of delivery 

respectively in control group, whereas, 3 (1.3%), 3 (1%) and 4 (2%)women at 

baseline, 1 month after baseline and six weeks of delivery respectively in intervention 

group. It was found that the insulin use comparatively decreased in intervention 

group. Insulin use as observed in 42 (18.5%), 35 (15%) and 0 (0%) women at 

baseline, 1 month after baseline and after six weeks of delivery respectively in control 

group, in comparison to 32 (14%), 12 (5%), and 0 (0%)women at baseline, 1 month 

after baseline and after six weeks of delivery respectively in intervention group.  The 

treatment modalities uses results for GDM management are provided in figure-41 for 

medical nutrition therapy, figure-42for oral hypoglycemic agents and figure-43 for 

insulin usage. 
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Figure 41: Medical nutrition therapy used for GDM management in study 
groups 

 

Figure 42: Oral hypoglycemic agent used for GDM management in study groups 

 

0.00%	

50.00%	

100.00%	

150.00%	

Control	 Interven+on		

Pe
rc
en

ta
ge
	

Groups	

Medical	nutri+on	therapy	

Baseline	 1	Month	aZer	baseline	 AZer	six	weeks	of	delivery	

0%	
1%	
2%	
3%	
4%	
5%	
6%	

Control	 Interven+on		

Pe
rc
en

ta
ge
	

Groups	

OHA	

Baseline	 1	Month	aZer	baseline	 AZer	six	weeks	of	delivery	

0.00%	

5.00%	

10.00%	

15.00%	

20.00%	

Control	 Interven+on		

Pe
rc
en

ta
ge
	

Groups	

Insulin		

Baseline	 1	Month	aZer	baseline	 AZer	six	weeks	of	delivery	



Chapter – 4                                                            Results of the study	
	

KLE	College	of	Pharmacy,	Belagavi	 Page	84	

Figure 43: Insulin uses for GDM management in study groups 

4.3.12. Diet followed at different intervals  

Figure 44shows one month post baseline and figure 45 represent before delivery 

percentage of GDM women who followed the diet and not followed the diet. In 

control group, 137 (60.62%) GDM women were found who adhered to the diet plan at 

1 month after baseline, which increased to 202 (89.38%) women at the time of before 

delivery.  Whereas, 89 (39.38%) women did not follow diet plan at 1 month after 

baseline which decreased up to 24 (10.62%) women at the time of before delivery. In 

intervention group, 225 (97.82%) GDM women followed the diet plan at 1 month 

after baseline, which was further increased to 229 (99.57%) women at the time of 

before delivery. However, at 1 month before baseline 5 (2.17%) women did not 

follow diet plan which further decreased to 1 (0.43%) woman at before delivery. The 

mean difference between the group was statistically significant (P<0.01). 

 

 

 

 

 

 

 

 

 

4.3.13. Insulin use at each of assessment periods in study groups 

Figure 46 and 47 depicts insulin use at each of the assessment periods. In the present 

study, there was a decrease in intermittent insulin use from baseline to before delivery 
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Figure 45: Graph of diet followed before 
delivery 
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in both control group 32 (14.1%) women at baseline to 20 (8.8%) women at before 

delivery and in intervention group (26 (11.3%) women at baseline to 7 (3%) women 

at before delivery. The difference in intermittent insulin use between the control and 

intervention group was statistically significant (P<0.001). Chronic insulin use was 

found to be increase in control group and decrease in intervention group between 

baseline to before delivery. Control group showed 10 (4.4%) women at baseline 

which increased to 15 (7%) in women who used chronic insulin at delivery, whereas 

intervention group showed 6 (3%) women at baseline and 4 (2%) women who used 

chronic insulin at delivery. The difference in chronic insulin uses between the groups 

was statistically significant (P<0.001) at before delivery. 

 

 

 

 

 

 

 

        

 

 

      4.4 Outcome of GDM mother’s delivery in study groups 

      Outcome of GDM mother’s delivery includes the term of delivery, parity, risk factors 

for mother, risk factors for neonates, knowledge for GDM and score. 

 

 

	

Figure 46: Graph of intermitter insulin user 
in study groups 
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Figure 47: Graph of intermitter insulin user 
in study groups 
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4.4.1. Maternal delivery outcomes 

Maternal delivery outcomes of GDM mothers enrolled in the study have been 

enumerated in Figure-48. Majority of the deliveries in both the control group(66.3%) 

and intervention group(83%) were term deliveries. This was followed by pre-term 

deliveries in control(22.12%) and intervention groups(9.5%) respectively, post-term 

deliveries were11.5%in control and 9%in intervention group. The mean difference 

between the groups were compared and found that the difference in the mean was 

significant (P<0.005).  

 
Figure48: Distribution of delivery outcome in study groups 
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Figure49: Segregation of the study population by parity 
 

4.4.3 Risk factors for study participants 

The distribution of study population by the risk factors for gestational diabetes has 
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Figure 50: Distribution of Study Population by Risk Factors for GDM 
 
4.4.4. Risk factors for neonates of study participants 

The distribution of study population by the risk factors for GDM babies born to GDM 

mothers enrolled in the study has been depicted in figure51.Among the neonates, 8 
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found in4 (2 %)neonatesin control group and 3 (1.2 %) neonates in intervention 

group(P>0.05). History of NICU admission was found in 10 (4 %)neonates of control 

group and 8 (3.2 %)neonates of intervention group of women(P>0.05). 
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Figure 51: Distribution of risk factors for babies born to GDM mothers ofstudy 
groups 
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post intervention there was an improvement in providing correct answers as 

compared to control group, thereby demonstrating the success of intervention group 

(Figure-52). 

 
Figure 52: Baseline and post intervention knowledge regarding GDM 
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The difference in mean of baseline and post intervention was found to be significant 

(P<0.001). 

 

Knowledge 

Pre-Intervention 

(Control group) 

Pre-Intervention 

(Intervention group) 

Post Intervention 

(Intervention group) 

No. (%) No. (%) No.(%) 

Excellent 6(2.65%) 3(1.30%) 19(7.60%) 

Good 54(23.89%) 38(16.5%) 57(25%) 

Average 115(50.88%) 145(63.04%) 124(53.9%) 

Poor 51(22.57%) 44(19.132%) 30(13%) 

Total 226 230 230 

 

Table 6:Demonstrates the baseline and post-intervention knowledge regarding GDM  

 

Figure 53: Changes in mean knowledge score of study participants 
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4.5 Neonates outcome from study participants 

Neonates outcome was assessed on the basis of gender of neonates, gestational age, 

APGAR score, blood glucose levels of neonates, NICU admission, neonatal 

complications and duration of hospital stay of neonates.  

4.5.1 Baseline data of neonates  

The Baseline results of neonates have been illustrated in figure 54-56. In this study, 

majority of the babies born from enrolled GDM mothers were male in both control 

131 (58%) and intervention 144 (63%) groups. Majority of the babies born to the 

GDM mothers enrolled in this study were appropriate for gestational age (AGA) in 

both control group 166 (73.4%) and intervention group 182 (79.13%) women. About 

36 (16%) women from control group and 27(12%) women from intervention group 

had babies who were small for gestational age (SGA), whereas 21 (9.2%) women of 

control group and 18 (8%) women of intervention group have babies who were large 

for gestational age (LGA). The average APGAR scores of the children born to GDM 

mothers in control group was 8 and for intervention group was 9. The result, indicate 

that intervention group has shown better outcome in comparison to control group as 

number of women who had appropriate gestational age babies and high average 

APGAR score reported.  

 

Figure 54: Distribution of child gender among the study groups  
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SGA-Small for gestational age, LGA-Large for gestational age, AGA-Appropriate for 
gestational age 
 
Figure 55: Distribution of child based on gestational age among the study groups  

 

Figure 56: Result of average APGAR scores among the study groups  
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after birth and 59 after 24 hours of delivery. The Graph portraying the blood glucose 

level of neonates are provided in figure-57.  

 

Figure 57: Blood glucose level of neonates amongst the study groups 
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control group and 14 (6.09%) neonates of intervention group. Macrosomia was 

reported by 21 (9.29%) neonates of control group and 18 (7.83%) neonates of 

intervention group, however congenital abnormalities was observed in 8 (3.54%) 

neonates of control and 6 (2.61%) neonates of intervention group. The difference 

between the group was compared and it found that hyperbilirubinemia, respiratory 

distress syndrome, hypocalcaemia, hypoglycemia, macrosomia and congenital 

abnormalities were not significant.  

 

Figure 58: Distribution of neonatal outcomes of study participants 
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4.5.4.NICU admission of neonates 

The details of neonates born to GDM mothers enrolled in the present study admitted 

to the NICU are mentioned in figure 59. It was found that the 77.43% neonates of 

control group and 43.49% neonates of intervention group were admitted in Neonatal 

Intensive Care Unit (NICU), remaining neonates 22.57% neonates of control group 

and 56.51% neonates of intervention group were healthy (Figure-59). Among the 

NICU admitted babies, 32 (14.15%) neonates of control group and 16 (7%) neonates 

of intervention group were found to belong to appropriate gestational age, 6 (3%) 

neonates of control group and 3 (1.3%) neonates of intervention group were having 

small gestational age, remaining 2 (1%) neonates of control group and 1 (0.4%) 

neonate of intervention group were large to gestational age. The graphical 

presentation of gestational age of neonatal admitted in NICU are provided in figure 

60. Total 13 (6%) neonates of control group and 6 (3%) neonates of intervention 

group were delivered by caesarean section (Figure 61), macrosomia was observed in 3 

(1.3%) neonates of control group and 2 (1%) neonates of intervention group (Figure 

62) respectively. 

 

Figure 59: Distribution of NICU admission amongst the study groups 
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Figure 60: Distribution of gestational age among the NICU admitted neonates of 

study 

 

 

 

 

 

 

 

  

4.5.5. Neonates hypoglycaemia 
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hypoglycaemia after 3 hours of delivery (Figure 63).      
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Figure 61: Mode of delivery in NICU 
admitted neonates  
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Figure 62: Macrosomia in NICU 
admitted neonates 
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Figure 63: Blood	glucose	level	of	NICU	admitted	neonates	at	various	intervals 

4.5.6. Hospital stay duration of neonates  

Duration of hospital stay was observed among the NICU admitted neonates and 

observed that the mean duration of hospital stay was 4 days in control group and 3 

days in intervention group of NICU admitted neonates (Figure 64). During the NICU 

admission, neonates were given phototherapy in neonatal jaundice representative 

photograph of which is provided in figure 65. Figure 66 demonstrates the 

breastfeeding and spoon-feeding session given by mothers. 

 

Figure 64: Duration of hospital stay in NICU admitted neonates 
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5.5.6. Complications of neonates  

Observed neonatal complication in NICU admitted neonates were hyperbilirubinemia, 

Low APGAR score, Respiratory Distress Syndrome. It was found that 6 (3%) 

neonates of control group and 4 (2%) neonates of intervention group had 

hyperbilirubinemia, Low APGAR score was observed in 6 (3%) neonates of control 

group and 3 (1.3%) neonates of intervention group. Respiratory distress syndrome 

was observed in 5 (2.2%) neonates of control group and 3 (1.3%) neonates of 

intervention group (Figure 67).  

 

 

 

 

 

 

 

	

Figure 67: Distribution of neonatal complication in NICU admitted neonates of study 
participants 

3%	 2%	

3%	

1.30%	

2.20%	

1.30%	

0%	

2%	

4%	

6%	

8%	

10%	

Control	 Interven+on		

Pe
rc
en

ta
ge
	

Groups	

Respiratory	distress	syndrome		

Low	APGAR	score		

Hyperbilurubinemia	

	

Figure 65: Phototherapy of neonates with 
neonatal jaundice	

	

Figure 66: Breastfeeding and spoon-feeding 
session by mothers	
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4.5.7. Medical support received by neonates 

NICU admitted neonates were distributed based on support received, which are 

provided in figure 68. Phototherapy was required in 6 (3%) neonates of control group 

and 4 (2%) neonates of intervention group, ventilator support was required by 8 

(3.5%) neonates of control group and 4 (2%) neonates of intervention group. Breast 

feeding wastaken by 28 (12.3%) neonates of control group and 11 (5%) neonatesof 

intervention group as presented in figure 68.  

 

 

 

 

 

 

 

4.5.8. Hospital stay duration of neonates  

Duration of hospital stay was observed among the NICU admitted neonates and 

observed that the mean duration of hospital stay was 4 days in control group and 3 

days in intervention group of NICU admitted neonates (Figure 66).During the NICU 

admission, neonates were given phototherapy in neonatal jaundice representative 

photograph provided in figure 65 and figure 66demonstrate the breastfeeding and 

spoon-feeding session given by mothers.    

4.6 Multivariate analysis in relation to various parameters among the study 

groups 

Table-7 depicts the cumulative multivariate analysis for control as well as 

intervention group. In the present study, Neonatal Intensive Care Unit admissions, 

	

Figure 68: Distribution of support received in NICU admitted neonates of study 
participants 
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hypoglycemia and neonatal mortality were significantly less in intervention group 

compared to control group. Difference between the groups for hyperbilirubinemia, 

respiratory distress syndrome, hypocalcaemia, macrosomia, congenital abnormalities 

were not statistically significant.(Table 7). 

Parameters  Group C 
(n=226) 

Group I 
(n=230) P value 

Neonatal Intensive Care Unit 

admission 
1 0.08 <0.01* 

Hyperbilirubinemia 1 0.84 0.64 

Respiratory Distress Syndrome 1 0.67 0.40 

Hypocalcemia 1 0.74 0.48 

Hypoglycemia 1 0.27 0.02* 

Macrosomia 1 0.79 0.51 

Congenital abnormalities 1 0.87 0.72 

Surgical 1 0.91 0.77 

Neonatal mortality 1 0.17 <0.01* 

ADRs 1 0.55 0.04* 

 

Table 7: Multivariate analysis of neonatal complication between the groups 
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Gestational diabetes mellitus (GDM) described as any glucose intolerance at onset or 

during the pregnancy.215,216 The prevalence of gestation diabetes has been reported 

from various states, 3.8% in urban block of Kashmir,217 9.5% in Western India,218 

35% in Punjab.219 The difference in prevalence could be ascribed to socioeconomic 

status and age of pregnant women in respective region. Pregnancy induces metabolic 

process change as it progresses, placental hormones (antagonist to insulin) force body 

to increase insulin secretion as compensatory mechanism. Progressively pancreatic β 

cells fail to compensate which results in scantiness of insulin and lead to GDM. Risk 

factors such as family history of diabetes, history of stillbirth, Polycystic ovary 

syndrome, history of abortion, age ≥ 25, multiparity ≥2, and a history of preterm 

delivery in relation to GDM.220  GDM consequences for maternal are preeclampsia, 

polyhydramnios, delayed wound healing, long term effect is type 2 diabetus mellitus. 

Fetal get much affected, reported consequences are congenital anomaly, macrosomia, 

hypoglycaemia, hypocalcaemia, apnea, stillbirth etc.221 Early detection and treatment 

of GDM patient can prevent the complication and provides good fetal outcome. GDM 

patients belong to mild category are can be controlled by diet and exercise (aerobic 

and resistance), whereas sever category GDM patient require antidiabetogenic 

medications (metformin and insulin). Counselling of the patient plays an important 

role in its management. This help patient to understand the importance of exercise, 

diet control, blood glucose control. During pregnancy, body requirement for calories 

increases which require for growth and development of fetal. Therefore, GDM 

patient’s need to sustain tolerable calories without distressing blood glucose level to 

have a healthy baby. Education is an important factor in this disease, if patients are 

educated about the disease, disease progression and options to control the harmful 

effect, it could help in maintaining blood sugar and increasing the positive outcome. 
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The present study was planned with the specific objectives to understand the role of 

clinical pharmacist on impact of health education in management of GDM. This study 

will help to understand the effect of GDM on new-born outcome and role of socio-

economic factors in management of GDM.  

Based on inclusion and exclusion criteria, females diagnosed with GDM 

between March 2015 – July 2017 were enrolled in the study from KLE's Dr. 

Prabhakar Kore Hospital & Medical Research Centre, Belagavi, Karnataka, India. 

Subjects were randomly divided into two groups ie. Control Group (Routine treatment 

from doctor) and Intervention Group (Routine treatment from doctor and in addition 

clinical pharmacist counselling (counselling for insulin therapy and technique, healthy 

dietary habits to maintain glycaemic level, monitoring of GDM, importance of regular 

follow-up and the impact of GDM on themselves and fetal). The study groups 

subjects were evaluated pre intervention (baseline) and post intervention with 

questioner in regards their knowledge about GDM, the socio-demographic 

parameters, including age, sex and socioeconomic status were based on the modified 

B. G. Prasad’s classification were also recorded. The records were maintained for 

primary outcomes during the study period for exercise program, dietary habits, 

random blood sugar, insulin intake, adverse drug reaction, birth outcomes, neonatal 

outcomes (NICU admission, metabolic complication, hypoglycaemia, gestational age, 

birth weight, macrosomia, congenital abnormalities, birth trauma, convulsion, birth 

asphyxia, prematurity and neonatal mortality). The secondary outcomes included the 

impact of socio-economic parameters on maternal and neonatal outcomes. All the 

subjects of the study were followed-up beyond delivery up-to the post-partum period 

and monitored for GDM and pregnancy outcomes (Both maternal and neonatal). 

Computer-based data management software’s, SPSS Version 20 (Armonk, NY: IBM 
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Corp.) and WHO Anthrop (Version 3.2.2, January 2011) were used for the entry and 

analysis of the data.  

A multicentric study done by Siddiqui S et al., 2019 in north India, reported 

mean age of GDM women at baseline in all three centres of study was 26 -30 years.222 

Sreekanthan K et al., 2014 completed a study on GDM subject in south India and 

reported 25-32 years age.223 Study conducted in Delhi by Kumari R, et al., 2018 at 

tertiary care centre reported mean age 28.87± 4.33 of women with GDM.224 Lao TT, 

et al., 2001 conducted a study and suggested the jeopardy of GDM significantly and 

temporally increased after the age of 25 years.225 Abu-Heija AT, et al., 2017 reported 

that maternal age had a profound effect on maternal GDM amongst Omani women.226 

In this study. most of the GDM women were aged between 21 to 30 years (87.2% in 

group A and 90% group B). The age distribution pattern among the recruited subjects 

was similar in both the groups as the mean difference was not statistically significant 

(P=0.83).  

Education status plays a key role in every aspect of life and so is the case in 

GDM. Siddiqui S, et al., 2019 reported increase in prevalence rates with increasing 

educational qualification of GDM women. Subject post-graduates or above (17.14%), 

undergraduates (10.67%), secondary (2.13%), primary education (3.57%).222 Study 

carried out by Rajput R, et al., 2013 reported that majority of the GDM women were 

those who completed intermediate/middle/ high school (61.3%) followed by post-

graduate professionals (21.9%) followed by women with just primary schooling 

(11.9%) and Illiterate (4.9%).227 Bo S, et al., 2003 reported higher levels of GDM in 

lower educational levels and lower levels of GDM as educational levels of the 

pregnant women increased.228 Innes KE, et al. 2002 reported an inverse association 
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among the educational level of the pregnant woman and GDM.229 In the present 

study, maximum observed subjects were from Primary 52.40 % (control group) and 

62 % (intervention group), followed by illiterate 18 % (control group) and 16.40 % 

(intervention group), SSLC 16.40 % (control group) and 8.4 % (intervention group), 

post-graduation 6.40 % (control group) and 6.00 % (intervention group). Comparison 

was made between the group and found that the mean difference was not statistically 

significant (P=0.069). Study findings indicate that education has negative association 

with GDM and therefore number of subjects decreases as education status increases. 

The disparity of present findings was observed with the report published by Siddiqui 

S, et al., 2019. Our findings were found to be almost similar with Rajput R. et al., 

2013, Bo S, et al., 2003 and Innes KE et al. 2002.227-229 

Study published by Kumari R, et al., 2018 conducted research in Delhi and 

found that the majority of GDM subject were from Hindu religion (91.8%), followed 

by Muslim (7.6%), Christian (0.6%) and Budhist (0%).228 Ennazhiyil SV, et al., 2019 

conducted a study on GDM subject in Kerala and reported Hindu (57.66 %) followed 

by Muslim (38.74) and Christian (3.60 %) among the study subjects.230 Arora GP et 

al., 2015 reported study from the Punjab region, demonstrated that women from the 

Hindu religion (54.67 %), Sikh (43.33%) and other religion (2.00 %).219 In the present 

study, most of the subjects belonged to the Hindu community 50.80% in control 

group and 58.8% in intervention group. Whereas Muslim were 47.20 % in control 

group and 40.00 % intervention group, Christian in control group were 2.00 % and in 

intervention group were 1.20 %. The comparison of difference in mean were carried 

out and found that the mean difference was not statistically significant (P=0.18). The 

reported result was found to be in conformity with other Indian studies. Majority of 
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subjects of both the group belongs to Hindu, this could be attributed to the fact that 

Hindu comprise the largest religious community in India.  

Arora GP, et al., 2015 reported that among the study subject 38.8 % belonged 

to urban habitation and 31.9 % belongs to rural habitation.219 Ennazhiyil SV, et al., 

2019 study carried out at Kerala reported that among the recruited subject 39.6% were 

belongs to rural population and 23.4 % from urban population.230 In the present study, 

as area of residence 38.8 % subjects of control group and 47.6% subject of 

intervention group belongs to slum. Whereas, 38 % subjects of control group and 34 

% subject of intervention group belongs to urban, rural population were 23.30 % 

subjects of control group and 18.40% subject of intervention group.  The comparison 

of mean was done between the group and found not to be significant (P=0.12). The 

present study indicates that majority of GDM subjects belongs to urban and slum area 

and correlate with the findings of Indian studies.  

Study published by Rajput R, et al., 2013 had majority of subject presenting 

with GDM from the upper lower (39.2%), lower middle (37.7 %), upper lower 

(39.2%), upper middle (19.6%) and upper class (3.30%).227 Report published by 

Kumari R, et al., 2018 showed majority of subject belongs to middle class (63.50 %) 

followed by lower (19.4%) and upper class 17.1%).224 In the present study, majority 

of subjects belongs to upper lower from control group was 49.20 % and from 

intervention group 49.60 %. Whereas, upper middle-class subjects in control group 

was 40.00 % and in intervention group was 36.80 % subjects. Majority of subject 

were found to belongs to upper strata (upper middle and upper lower strata). This 

conforms to Indian studies on women presenting with GDM published by Rajput R et 

al., 2013 and Kumari R. et al., 2018.224, 227  
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Kumari R, et al. 2018 reported that only 22.4% women presenting with GDM 

had a family history of diabetes mellitus.224 However, Ennazhiyil SV, et al., 2019 

reported 57.65 % of subjects with GDM had a family history of diabetes mellitus. 

Among 57.65 % subjects of family history of diabetes, 19.8% women with GDM had 

a positive family history from their maternal side, 11.71% on their paternal side and 

10.81% women had a family history of diabetes on the part of both parents.230 

According to Siddiqui S, et al., 2018 reported 52.17% subjects had family history of 

diabetes and it was a strong predictor of GDM.222 Family history has been proven to 

be an independent predictor of GDM, as elucidated by Muche AA, et al., 2019.231 In 

the present study, 34.80 % from control group and 32.80 % from intervention group 

reported a positive family history of diabetes mellitus. The result of current study was 

found to be in line with the reports published by Kumari R, et al., 2018 and Muche 

AA, et al., 2019.224, 231 

Singh H, et al., 2019 reported psychoeducational intervention for GDM using a video 

telehealth platform and demonstrated significant improvement of GDM knowledge 

levels post-assessment significantly (P=0.009).232 Sargees B, et al., 2019 reported 

55.7% subjects of control group and 51.4% subjects of intervention groups 

demonstrated fair levels of knowledge prior to intervention and increase to 61.4% and 

70%, respectively after intervention.233 Elnour AA, et al., 2008 conducted a 

randomized controlled clinical trial of 165 GDM patients in the United Arab Emirates 

(UAE), reported significant (P<0.05) improvements in the intervention group 

knowledge of diabetes.234 In the current study, prior to the intervention by the clinical 

pharmacist, majority of the study participants (control group and intervention group) 

pre-intervention demonstrated only an average (50.88% control and 63.04 % 

intervention groups) knowledge of GDM, followed by those demonstrating good  
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(23.89 % control and 16.5 % intervention groups) and poor  (22.57 % control and 

19.13% in intervention group) knowledge levels of GDM, few subjects (2.65 % 

control and 1.30 % in intervention groups) demonstrated excellent levels of 

knowledge of GDM. Post intervention subjects increase was observed in good (from 

16.5 % to 25 %) and excellent knowledge (1.30 % to 7.60 %) and decline in subject 

number was observed in poor (19.13% to 13%) and average knowledge (63.04 % to 

53.9 %) subjects. These findings are in consonance with the findings of similar 

studies carried out by Singh H et al., 2019, and Elnour AA, et al., 2008.232, 234 

Toony LF, et al., 2018 reported that majority of the questions correctly 

answered in the post-intervention by more than 50% of the subjects pertained to the 

GDM definition (100%), allied risk factors (75%), management (71.7%), ways of 

diagnosis (83.3%) and consequences to the baby (78.3%). In the present study, 

improvement was observed in correct answer pertaining to knowledge about GDM 

(41.8% baseline to 51.95 %  at post intervention), associated risk factor (40% baseline 

to 53.04% post intervention), knowledge about diet (34.53 % baseline to 44.92 % post 

intervention), knowledge about treatment and management (30.45 % baseline to 42.28 

% post intervention), knowledge about complications (34.4 % baseline to 43.91 % 

post intervention), knowledge about consequences to baby (28 % baseline to 64.78 % 

post intervention). Study findings shows the improvement in knowledge which 

indirectly help for better outcome for maternal and fetal. The finding of the study 

correlate with the findings reported by Toony LF et al., 2018. 235 

The present study findings show that consistent decline in fasting blood sugar was 

observed in both the groups. Intervention group showed 108.5 ± 2.64 at base line, 

86.3 ± 2.87after a month to baseline, 87.7 ± 3.6 just before delivery and 88.02 ± 3.41 

after six weeks of delivery. Fasting blood glucose level was found to be significant 
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decrease after one month of base line (P≤0.000) and just before delivery (P≤0.001). 

The findings of this study indicate that intervention group showed the maximum 

decline in blood glucose level over the period of study in comparison of control 

group. Hussain Z, et. al., 2015 conducted a research at antenatal clinic of Hospital 

Pulau Pinang, Malaysia and reported that patient who have adequate knowledge of 

GDM have shown lowest blood glucose (5.17 ± 0.82 mmol/l) in comparison of 

inadequate knowledge of GDM (5.91±1.19 mmol/l), the observed difference was 

reported to be significant (P<0.01).236 Mirfeizi M, et. Al., 2017 conducted a study on 

149 subjects and reported significant (P<0.001) decrease in intervention groups 

(nutrition therapy with education and insulin therapy with education) at 1-hour (post-

intervention) blood glucose in comparison of control groups (nutrition therapy 

without education and insulin therapy without education).237 The result of present 

study correlates with the studies published on education intervention effect in GDM 

subjects.236, 237 The results of the study show consistent decline in post prandial blood 

sugar in both the control and intervention groups. Intervention group showed 153.89 + 

5.6 at base line, 137 + 6.1 after a month to baseline, 130.9 + 2.8 just before delivery 

and 122.52 + 5.8after six weeks of delivery. Post prandial blood glucose level was 

found to be significant decrease after one month of base line (P≤0.000), just before 

delivery (P≤0.000). The result of this study showed that maximum decline was 

observed in intervention group in comparison of control group. It proves that the 

intervention was found to be effective in control of blood glucose level among the 

subjects of intervention group. The decline in post HbA1c was observed in both the 

groups. Intervention group showed 6.13 + 0.38 at base line and 5.12 + 5.1 after six 

weeks of delivery. HbA1c was found to be significant decrease at just before delivery 

(P≤0.008). HbA1c result indicate that the intervention was found to be effective 
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among the study subjects. Mirfeizi M, et. Al., 2017 conducted a study on 149 subjects 

and compared the HbA1C results of intervention groups (nutrition therapy with 

education and insulin therapy with education) and control groups (nutrition therapy 

without education and insulin therapy without education), reported non-significant 

(P>0.376) changes in HbA1C between the control and intervention groups.237 The 

reason of discrepancy in HbA1C post intervention with the studies published Mirfeizi 

M, et. Al., 2017 could be the duration of intervention and frequency of test done. In 

the present study HbA1C was done at base line and after six weeks of delivery, 

whereas Mirfeizi M, et al., 2017 done at base line and after two months of 

intervention. The findings of consistent decline in fasting, post prandial and HbA1c 

correlate with each other and confirm that the intervention was effective to maintain 

the blood glucose level.  

The result of present study showed that the compliance with doctor’s advice 

was 57.52 % subjects from control group and 79.13 % subjects from intervention 

group. Remaining subjects of both the group showed non-compliance of doctor’s 

advice. Compliance to advice plays an important role in better outcome, this could be 

understood from the findings that the intervention group subject showed the more 

compliance to doctor advice as they were additionally educated by clinical pharmacist 

about the importance of maintaining blood glucose level, diet, and GDM 

consequences to mother and baby. The subjects of intervention group were in better 

situation to understand of the disease and its progress which resulted in maximum 

compliance to doctor’s advice. The finding of this study is in consonance with several 

published studies in the field. Butt M, et al., 2017 in a clinical pharmacist-led 

intervention study amongst GDM patients, demonstrated significantly improved 

medication adherence in the intervention group (P=0.03) as against the corresponding 
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non-significant improvement in the control group (P>0.05). The study also revealed 

that there was a significant decline in the proportion of patients with poor treatment 

adherence levels from the baseline to the end of the study in the intervention group 

(P=0.02).238 Gillani SW, et al., 2017 demonstrated a significant mean increase in 

medication adherence rates from baseline (83.21% to 89.50%) while the control group 

did not show any significant difference in medication adherence practices.239 

Moreover, according to this study, medication adherence rates were higher (83%) 

amongst patients <40 years of age. In the present study, non-compliance with the 

doctor's advice was attributed to several factors such as lack of knowledge, lack of 

time and lack of resources, in that decreasing order of succession. Some of the 

barriers to medication adherence include anxiety of the diagnosis of GDM, subjects 

dearth of knowledge for diabetes and its enduring effects on the mother and neonates, 

difficulty in self-monitoring of blood glucose levels because of the need for manifold 

blood samples, complexities associated with therapy and insulin administration, lack 

of financial resources and overall poor socio-economic status inadequate access to 

health care, for uninsured and low-income patients, poor quality of services at 

healthcare facilities, inadequacy of family, community and peers support, inability to 

understand patient education and communication materials in their native language 

coupled with the existence of several socio-cultural and religious beliefs and 

practices. On the contrary, factors such as psychosocial support from peers, 

community and family and adequate services at healthcare facilities were seen to be 

enablers, paving the way for better management of GDM. Moreover, join group 

sessions with family and perceive from GDM women; easy availability and access of 

diabetes dietician with personalized diet recommendation including traditional food 

items and minimum possible monetary burden; free distribution of blood glucose 
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monitoring apparatus, transport of women for follow-up; children care during clinic 

visit; and training for self-glucose monitoring by a clinical pharmacist furthered the 

path for greater compliance with medical advice, thereby, becoming enablers in 

achieving optimal glycaemic levels.  

A randomised controlled trial by Kolu P, et al., 2012 reported that a established 

GDM diagnosis was linked with substantial total health care costs upsurge and that 

active lifestyle counselling by primary health care workers may offer to reduce high 

costs of secondary care.240 Xu T, et al., 2017 demonstrated that while there was a 

pressing need for bringing down expenses pertaining to investigations and 

medications during GDM, there also exists a simultaneous need for economic GDM 

prevention treatments to diminish GDM morbidities, complications from GDM and 

the consequent economic burden that distresses society, families and persons.241 

Lenoir-Wijnkoop I, et al., 2015 reiterated the necessity for effective precautionary 

management tactics and public health interventions on life style, food habit and 

physical activity that could be customised to country-specific needs.242 The present 

study result showed that intervention was found to be effective, it does not require 

much cost to implement. 

It is important to understand the patient mind set, with whom they are more 

comfortable, feels easy to ask their doubt and accept the advices. In the present study 

majority of intervention group subjects (96.96% subjects) preference was to obtain 

advice from all three medical care person (Doctor, Pharmacist, Nurse). However, 0.87 

% to only doctor’s, 2.17 % to only pharmacist and 0% patient showed the preference 

to obtain advice only from nurse. A smaller number of subjects prefer to get advice 

from single source, majority subject showed for all three medical care persons. This 
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could be understood from the results that taking advice from all three medical care 

persons helps them to understood the disease, control of disease and its progression.  

The selection of right and suitable tool to solve the problem is like solving the 

half of the problem before starting it actually. To understand the right tool for 

education, subject’s opinion regarding thought to be effective were also assessed in 

this study and found that maximum (83.48% subjects) preference were given to all the 

available options (oral advice, Demo, Pamphlet, Video clipping, phone call, message) 

and a small number of subjects opt for single option i.e.  oral advice 1.30%, Demo 

0.87%, Pamphlet 0.43%, video clipping 6.09% and Phone call or message 7.83%. The 

finding of the study indicate that the information disseminated by multiple tools were 

more preferred instead single tool, this could be due to getting same information from 

multiple sources clarify the doubt without asking and even without thinking about it 

as this would be new to subjects.  

In the present study, the rate of hospitalization was comparable in both control 

group and intervention group (97.35% vs 95.22%; P=0.323). Significantly higher 

number of women (79.13%) in intervention group with a single event of 

hospitalization compared to 44.25% in control group (P<0.001). The episodes of 

hospitalizations for glycaemic control was significantly high in control group 

(62.39%) compared to intervention group (20.87%) (P<0.001). Elimination the 

barriers to optimal glycaemic control, as suggested by Martis R, et al., 2016 enables 

GDM women achieve glycaemic levels, thereby, obviating the need for 

hospitalisation to manage glycaemic levels.243 The finding of present study correlate 

with the report published by Martis R et al., 2016 and showed the minimization of 

hospital admission for glycaemic control.  
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New born outcome can be the effective measure tool for the assessment of 

effect of intervention. The result of the study indicates a small number of subjects 

(12%) of small gestational age were observed of intervention group, large gestational 

age (8%) subjects, majority of appropriate gestation age subjects (79.13%) of 

intervention group. Maximum positive outcome was observed in intervention group, 

which correlate with the APGAR score.  Neonate outcome of study indicate that 

blood glucose of both the group was found to be with in the normal range at birth and 

after 24 hours. However, the maximum decrease in blood glucose was observed in the 

intervention group in comparison of control group. Result showed that the minimum 

NICU (Neonatal Intensive Care Unit) admission (6.96%), hyperbilirubinemia (11.30 

%), respiratory distress syndrome (4.35 %), hypocalcaemia (3.48 %), hypoglycaemia 

(6.09 %), microsomia (7.83%) and 0% mortality was observed in intervention group 

in comparison of control group. The maximum increase in positive outcome and 

maximum decrease in neonatal health issue observed in intervention group, which 

indicate the positive effect of intervention. These results concur with several studies 

in the field, Al-Hashimi I, et al., 2007 in a literature review, reported that an 

educational intervention encompassing diet, modest exercise, self-monitoring of blood 

glucose and individual health edification resulted in healthier neonatal outcomes.244 

Toony EL, et al. 2018 also concluded that health edification plays an imperative role 

in increasing patients’ awareness regarding the GDM risk and its appropriate 

management in order to reduce its hitches both for the mother and the neonates.235 

Crolan-Olah MA et. Al., 2019 and Sayakhot P in 2016 concluded that educational 

interventions that eventually lead to implementing a low glycemic index diet and 

increasing levels of activity succeed in tumbling maternal blood glucose levels and 

dipping insulin necessities in pregnancy. [245, 246 Crolan-Olah MA et. Al., 2019 and 
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Sayakhot P in 2016] Reducing maternal blood glucose levels is linked with a decrease 

of macrosomia and maternal weight improvement. Hieronymus L, et al., 2016 in the 

EMPOWR study, demonstrated the implementation of a culturally sensitive diabetes 

self-management education module as part of the pregnancy-centred experience 

resulted in greater patient satisfaction levels and acceptability.247 Carter EB, et. Al., 

2016 demonstrated that GDM subjects with high pre-natal visits have better 

glycaemic control in the 3 months prior to delivery and less prone to deliver preterm 

babies or babies requiring NICU admission.248 The finding of present study correlate 

with the other studies published in the field and indicate that the educating patient 

help for better outcome of mother and neonatal.  

During the study, several challenges were faced, especially in terms of lack of 

awareness of GDM, its etiopathophysiology, precautions and management paradigms. 

Oftentimes, patients exhibited their lack of awareness as regards the correct method 

for monitoring of blood glucose levels, administration of insulin, monitoring of 

weight, dietary and exercise recommendations, follow-ups with their healthcare 

providers and so on. Oftentimes, patients are not aware of the importance regular 

glucose monitoring, dietary management and treatment adherence. As a result, they 

tend to skip medications and not maintain glycaemic targets. The limited knowledge 

of patients on diet and disease management can lead to malnutrition for both the 

mother and the fetus together with impaired glycaemic control. Patients need to be 

educated on these aspects at every stage. It is important that patients rely on credible 

and authentic sources of information that are valid, reliable and comprehensive. To 

the GDM subjects with lifestyle and diet-managed, specific clinical guidelines or 

controlled trials for frequency of glucose monitoring not available. In routine practice 

monitoring of blood glucose usually done for 3-4 times in a day at least on 2 days of 



Chapter – 5                                                                               Discussion	
	

KLE	College	of	Pharmacy,	Belagavi	 Page	115	
	

the week, pharmacotherapy gets initiated on surpass the blood glucose limits twice in 

a week. Urine glucose monitoring does not serve to be a useful strategy in GDM 

patients. However, to notice inadequate caloric intake, monitoring of urine ketone is 

useful for the patient who are on diet management.  

 There is dearth of concrete and definitive data pertain to delivery mode and 

time of GDM women. Generally, when blood glucose of women is normal or near 

normal, delivery should be at term. Usually, GDM gravidities are not recommended 

to wait beyond the term. While cesarean section not reported to associate for 

substantial decrease in birth trauma or lower costs, early delivery was allied with 

decrease of macrosomia but other neonatal complications continued to exist. 

Data indicate that 40-60% of GDM women tends to evolve type 2 DM in future and 

similarly predisposed to a jeopardy of recurrent GDM in imminent pregnancies. They 

should be regularly screened for type 2 DM start from post-delivery six weeks and 

yearly afterwards. In addition of that, an OGTT must be performed postpartum, 1 year 

post-delivery, and every 3 years afterwards.  A review of the various interventions 

employed for the deterrence and control of GDM in China revealed that the 

constituent components of maximum interventions included all aspects of GDM 

management, such as dietary, exercise, medication, health education, psychological 

(abbreviated as DEMHP).86 

 Clinical pharmacists, as discussed earlier, could contribute effectively in the 

betterment of GDM women outcome, as elucidated by several studies. The American 

Association of Diabetes Educators (AADE) provides appropriate training to 

specialised Diabetes Educators who could carry out the role of diabetes education. 

Moreover, the AADE Gestational Diabetes Management (GDM) Practice Paper 

covers all aspects of the module, such as diagnoses, treatment and prevention of 
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GDM. In the Indian context, Mishra S, et al. 2018 mentioned that health education 

measures would help in achieving optimal health outcomes and also suggested and 

recommended the integration of guidelines and health education measures with the 

general public health/ primary healthcare services.249 

 Based on the findings of this study, it was understood that educating patients 

contribute directly in the betterment of patient regrading maintaining blood sugar, 

GDM consequences to maternal and fetus. The recommendation can be made from 

the present study findings includes the counselling for insulin therapy, physical 

exercise, healthy diet, monitoring of GDM, importance of follow-up. Patient need to 

understand the importance of constant, periodical monitoring of glucose level and 

taking insulin as prescribed by physician, in right dose, at right time, correct method 

of administration with hands on training. Counselling to make patient understand the 

role of regular exercise, time duration and frequency of exercise, precise nature of 

exercise according to the trimester of pregnancy. Practical demonstration of exercise 

with detailed information about precautions to be taken whilst performing exercise. 

Counselling for healthy diet and adequate intake of fluids with detailed information 

about right kind of food as per trimester, recommended dietary intake of various 

nutrients and importance of triumvirate of diet. Information should be given about 

poor dietary habits and its impact on subject and on the developing baby. The 

counselling sessions shed light on the parameters that would be monitored at each 

follow-up visit, the reasons for monitoring and the impact of the same on themselves 

and the developing baby. They were also given adequate information as regards the 

consequences of missing out on follow-up the consequences of the same. The study 

participants were need to advised to watch out for signs signaling issues related to 

mother or developing baby and report the same to treating physician.  
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Clinical pharmacists associated with diabetes clinics contribute as vital part in the 

management of GDM. Studies across the world have demonstrated that clinical 

pharmacists could help ameliorate the severity of GDM by advising the patients on 

the dietary, exercise and physical activity patterns to be followed during the course of 

GDM, the importance of regular monitoring of their blood glucose levels, the 

importance of adherence to prescribed medications as well as the pivotal role played 

by regular follow-ups with their treating physicians. There is dearth of studies from 

India on the role of clinical pharmacists in the management of GDM and its 

associated complications. It was hypothesized that counselling of women with GDM 

by a clinical pharmacist serves to enhance the management of GDM in such patients, 

prevents complications and eventually results in favourable outcomes in newborns. 

This study not only evaluates the role of clinical pharmacists and their efficacy in 

management of GDM but also undertakes an objective assessment of the impact of 

such intervention on neonatal outcomes in GDM women. The present study explores 

the role of pharmacists in optimizing adherence to therapy in GDM mothers, which, 

helps to reduce morbidity and mortality in neonates born to these mothers.  

A total of 500 subjects who consented for the study were enrolled. Among the 

enrolled subject 91.2% participants completed the study while 8.8% participants were 

lost to follow-up.  Out of 456 subjects, 226 subjects were in control group and 230 

subjects were in intervention group. Control group received the routine medication 

and counseling by doctors and nurses, where as in intervention group additionally 

clinical pharmacist counseling was given. After collecting the demographic and socio-

economic details of subjects, baseline parameters (blood glucose, glycosylated 

hemoglobin, blood pressure, BMI, knowledge assessment questioner) were recorded 

and counseling were started in both the groups.  Blood glucose, glycosylated 
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hemoglobin was recorded with specific interval at 1 month after enrollment, before 

delivery and post 6 weeks of delivery. After completion of intervention, compliance 

to doctor’s advice, reason for non-compliances, uses of treatment modality (medical 

nutrition therapy, oral hypoglycemic agents and insulin uses), maternal and neonatal 

outcome were recorded.  

The subject distribution pattern of age, education, religion, place of residence 

and occupation was found similar in both the groups. Socio-economic status was 

assessed in accordance with the Modified B. G. Prasad's Classification. Majority of 

the study participants (49.40%) belonged to class III socio-economic strata, followed 

by Class II (38.4%) and eventually followed eventually by Class IV (12.2%).  

At the first visit majority of the patients were on medical nutrition therapy 

followed by insulin and then oral anti-hyperglycaemic agents. On second visit 

majority of the patients were on medical nutrition therapy, followed by insulin and 

then oral anti-hyperglycaemic, a greater proportion of study participants were 

switched over from insulin to medical nutrition therapy between the first and second 

consultative visits. However, on delivery, majority of the patients were on medical 

nutrition therapy followed by oral anti-hyperglycaemic agents, insulin therapy was 

totally obliterated at delivery from the treatment regimen of study participants.  

Prior to the intervention, majority of the study participants demonstrated average 

knowledge of GDM. Post-intervention, 3.54% women of control group had excellent 

knowledge about GDM compared to 7.6% women of intervention group and this 

mean difference was found significant (P=0.015). Substantial increase in excellent 

levels of knowledge (7.6%) about GDM accompanied by a substantial decrease in 

participants showing poor levels of knowledge (12%) for GDM.  
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Majority of the study participants in intervention group preferred seeking and 

obtaining advice from all three doctor, pharmacist and nurse (96.96%), followed by 

those seeking and obtaining advice only from the pharmacist (2.17%) and obtaining 

advice only from the doctor (0.87%). None of the patients preferred obtaining advice 

only from the nurse. Participants adhering to the prescribed meal plan, the rate of 

compliance was comparable in both the groups. Study subjects indulged in physical 

activity, majority of them preferred walking followed by yoga. The duration of 

physical activity in maximum study subjects was less than 15 minutes. This was 

followed by those engaged in physical activity of 15 to 30 minutes followed by those 

indulging in 30 to 45 minutes and 45 to 60 minutes of physical activity. 

The decrease in fasting blood glucose and post-prandial glucose was observed 

in both the groups. Results shows that the maximum decrease was observed in 

intervention group. However, the observed decrease between baseline data and post 

intervention data was not found statistically significant between the groups. The 

decrease in HbA1c was also observed in both the groups, however the difference 

between the group was not significant. Control group 86.28% subjects and 98.26% 

participants of intervention group did not report any adverse drug reactions (ADRs). 

Among those who reported ADRs, hypoglycaemia was the most common ADR in 

both control group (4.42%) and intervention group (1.3%).  

Number of subjects who had normal term delivery was more in both the 

groups, however the intervention group showed significantly more subjects with 

normal term delivery. Majority of neonates who had appropriate gestation age was 

found to be more (79.13%) in intervention group compared to (73.4%) control group. 

The average APGAR score of children’s born to GDM mothers in intervention group 

was 9 and in control group was 8, which was less compare to intervention group. 
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Neonatal outcome indicates that the maximum number of healthy neonates were 

found 56.51% in intervention group compare to 22.57% in control group, the 

difference was found statistically significant. The maximum number of NICU 

admission was observed 77.43% in control group in comparison 43.49% of 

intervention group. The minimum number of caesarean and macrosomia, neonatal 

hypoglycaemia was observed in intervention group compare to control group. Base on 

the findings of the study it can be concluded that the given intervention was found to 

be effective as evidenced by maternal and neonatal outcome.  
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The present study was planned to evaluate the effect of clinical pharmacist 

education to GDM women as intervention in addition to routine medication and 

advices of doctors and nurses. The intervention (patient education with counselling 

and demonstration of physical exercises permissible as well as support with well-

structured meal plans) was given by clinical pharmacist and patients were monitored 

with specific interval for blood parameters, compliance to medication, and their 

adherence to their prescribed meal plans and exercise regimens. Based on the findings 

of the study it can be conclude that the intervention paved the way for greater 

restoration of glycaemic levels in women with GDM. 

  Based on the findings of compliance to doctors and nurse’s advice, it can be 

concluded that the intervention played a significant role in increasing the knowledge 

pertain to GDM and its consequences, which resulted in better outcome (decline in 

uses of oral hypoglycaemic agents and insulin by GDM subjects, increase in healthy 

neonate outcome). The study also revealed that the levels of patient’s satisfaction 

were higher, with a large number of patients seeking advice from all three (doctor, 

nurse and clinical pharmacist) rather than from either of them alone.  

Medical nutrition therapy results indicate the consistently increase in number 

of subjects from baseline to 1 month after baseline and six weeks of delivery. The 

significant decline observed in intermittent and chronic insulin user of intervention 

group, based on that it can be conclude that the addition of pharmacist for counselling 

and education of subjects was effective and found improving maternal outcome.  

Based on the findings of delivery outcome, it can be concluded that the 

intervention improved the delivery outcome as term delivery and appropriate 

gestational age, maximum APGAR. The maximum healthy neonates were from 

intervention group in comparison of control group, based on the findings it can be 
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conclude that given intervention was effective to improve the maternal and neonate’s 

outcome.   Based on the findings of this study, it can be concluded that the 

intervention was more effective in comparison of control group, therefore we can 

reject the null hypothesis.  

The role of the clinical pharmacist should essentially involve for patient counselling, 

health education (both, in general and GDM specific), sensitisation regarding timely 

and methodical monitoring of glycaemic levels, medication adherence, prompt 

follow-ups, permissible and acceptable dietary and physical activity patterns, 

adherence and sensitisation regarding the benefits of following a structured plan until 

delivery. The educational intervention should also include the ill-effects of not 

following structured plan, including the propensity of development of adverse 

maternal and perinatal outcomes.   

 This study strongly recommends mandating the involvement of a clinical 

pharmacist in the regular counselling process as part of the management of patients 

with GDM. This strong advocacy for the presence of a clinical pharmacist is aimed at 

better outcomes for GDM women- both maternal and neonatal. The role of the clinical 

pharmacist would be that of supplementing the treating physician in the provision of 

optimal care to the patient in order to elicit better outcomes. Moreover, present study 

findings strongly advocate replication of the study as part of a multi-centric 

randomized controlled trial in order to test the validity of the study findings.	
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8.1 FUTURE SCOPE OF THE STUDY  

1. The similar kind of studies need to be carried in future with a large sample 

size  

2. Multicentre study needs to be carried out to confirm the outcome 

3. In future studies addition of some more parameters (ECG, Liver function test, 

Kidney function test, lipid profile, TSH) would give in-site of the response.  

4. In future studies home-visit by clinical pharmacist can be planned to reduce 

the drop-outs 

 

8.2 LIMITATIONS OF THE STUDY 

The study was conducted in a tertiary care hospital .GDM being prevalent in all socio 

economic strata, control and prenatal outcome could be variable in different health 

care settings such as primary health care center, Hence the results of the study cannot 

be generalised for GDM mothers seeking care in different health settings. We 

recommend a multicentre center involving different health care settings with large 

numbers to study the outcome of GDM mothers. 
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ANNEXURE X 

 Pre-post	-Knowledge	assessment	GDM	questioners.	
	

Tick the right  

1.Gestational diabetes? Pre                                                            Post  

Is present during pregnancy  Y/N                                                                     
Y/N 

May lead to permanent diabetes in later life Y/N                                                                      
Y/N 

Disappears once the baby is born Y/N                                                                        
Y/N 

I don’t know Y/N                                                                        
Y/N 

2. Gestational diabetes may be treated with?      Pre                                                             
Post 

Diet  Y/N                                                                     
Y/N 

 
Diet and exercise 

Y/N                                                                      
Y/N 

Insulin Y/N                                                                      
Y/N 

Tablets Y/N                                                                      
Y/N 

I don’t know 
 

Y/N                                                                      
Y/N 

 

3. Women are more likely to develop gestational diabetes if they are?Pre                   
Post 

Overweight Y/N                       Y/N 

 
Have had more than three children 
 

Y/N                       Y/N 

Are from India or other country 
 

Y/N                       Y/N 

I don’t know	 Y/N                       Y/N 

A. Basic knowledge about GDM 
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4. In uncontrolled gestational diabetes, the blood sugar is?     Pre                                  
Post 

Normal 
 

Y/N                               Y/N 

Increased Y/N                               Y/N	

Decreased 
 

 
 

Y/N                               Y/N 
I don’t know  
 

Y/N                               Y/N 

  

5. Which of the following is true?                          Pre                                                          
Post 

It does not matter if gestational diabetes is 
not fully controlled 

Y/N                                Y/N 

It is best to show slightly raised blood sugar  
in order to avoid low blood sugar 
 

Y/N                                 Y/N 

Poor control of diabetes could result in a 
greater chance of complications for a 
pregnancy and baby 

Y/N                                Y/N 

I don’t know  
 

Y/N                                 Y/N 

 

6. The normal range for fasting blood sugar for pregnant women is?  Pre                      
Post 

Less than 95 mg/dL (5.3 mmol/L) 
 

  Y/N                      Y/N 

 
Less than 120 mg/dL (6.7 mmol/L) 
 

Y/N                      Y/N 

less than 140 mg/dL (7.8 mmol/L), Y/N                      Y/N 
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I don’t know Y/N                      Y/N 

 
 
Knowledge about diet/food values 

7. Butter is mainly?                 Pre                                                           Post 

Protein Y/N                    Y/N 

Fat  Y/N                   Y/N 

Carbohydrate Y/N                  Y/N 

I don’t know  
 

Y/N                  Y/N 

8. Rice is mainly?               Pre                                                           Post 

Protein Y/N                     Y/N 

Fat Y/N                      Y/N 

 
Carbohydrate 

Y/N                      Y/N 

I don’t know Y/N                      Y/N 

9. The presence of ketones in the urine is a?  

                                  Pre                                                                Post 

Good sign Y/N                          Y/N 

Bad sign Y/N                         Y/N	

Usual finding in diabetes Y/N                          Y/N	

 
Knowledge about management of GDM 
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I don’t know 
 

Y/N                           Y/N 

 

10. Which one of the following possible complications is usually not associated 
with diabetes?                                                                 Pre                                                           
Post 

Changes in vision Y/N                        Y/N 

Changes in the kidney Y/N                       Y/N 

Changes in the lung Y/N                       Y/N 

I don’t know 
 

Y/N                        Y/N 

 

11. A woman with gestational diabetes on insulin who finds her blood sugar 
constantly high should probably?                                                     Pre                                                           
Post 

Stop taking insulin Y/N                        Y/N 

Increase her insulin Y/N                        Y/N 

Decrease her insulin Y/N                        Y/N 

Consult her healthcare provider Y/N                        Y/N 

I don’t know 
 

Y/N                         Y/N 

12. When a woman with gestational diabetes on insulin becomes ill and unable to 
eat the prescribed diet?                                                      Pre                                                           
Post              

She should immediately stop taking insulin Y/N                         Y/N 
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She must continue to take insulin Y/N                          Y/N 

She should use oral anti-diabetes drugs 
instead of insulin 

Y/N                            Y/N 

Consult her healthcare provider Y/N                          Y/N 

I don’t know 
 

Y/N                           Y/N 

13. If you feel the beginnings of a low blood sugar reaction, you should?                                                 

                                Pre                                                                Post                                     

Immediately take some insulin 	Y/N																																Y/N 

Immediately lie down and rest  Y/N                            Y/N 
Immediately eat or drink something sweet   Y/N                           Y/N 

I don’t know 
 

  Y/N                           Y/N                                 

14. Low blood sugar is caused by?                            Pre                                                       
Post                                     

Too much insulin 
 

	Y/N																																Y/N 

Too little insulin Y/N                              Y/N 

Too little food Y/N                              Y/N 

Too little exercise Y/N                              Y/N 

I don’t know 
 

Y/N                               Y/N 

15. A woman with gestational diabetes should?      Pre                                                       
Post                                     

Take moderate exercise such as walking Y/N                              Y/N 

Exercise more than a woman who does not 
have gestational diabetes 
 

Y/N                               Y/N 

Rest more than a woman who does not have 
gestational diabetes 

Y/N                              Y/N 
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I don’t know 
 

Y/N                             Y/N 

16. Exercising when a woman has gestational diabetes? Pre                                           
Post 

Lowers blood sugar 	Y/N																														Y/N 

Allows a woman to eat more Y/N																															Y/N	

Raises blood sugar Y/N																															Y/N	

Prevents excessive weight gain Y/N																															Y/N 

I don’t know 
 

Y/N																															Y/N 

17.After a baby is born, a mother who has had gestational diabetes?  Pre                        
Post 

Doesn’t need to worry about diabetes any 
more 

	Y/N																														Y/N 

Should get a follow-up glucose test at her 6-
week check up 

Y/N																															Y/N	

May need to have regular checks as she gets 
older 

Y/N																																Y/N	

I don’t know 
 

Y/N																																Y/N 

 
18.With gestational diabetes, a baby may be?       Pre                                                       
Post 

Larger than usual 
 

Y/N																																		Y/N 

Smaller than usual 
 

Y/N																																				Y/N 

Born early 
 

Y/N																																			Y/N 
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Admitted to a special care nursery 
 

Y/N																																				Y/N 

I don’t know 
 

Y/N																																					Y/N 

 

PART-I (Socio Demographics Data) 

 

1.) Age of the patient 

<25 years 

25-29 years 

30-34 years 

>35 years 

2.) Educational level 

Illiterate  

Primary  

SSLC  

Collegiate  

Post-graduation/professional 

3.) Religion  

Hindu 

Muslim 

Christian  

Other 
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4.) Occupational status 

Student  

Housewife  

Office job  

Self employed  

Others  

5.) Working pattern  

In school  
 
In industry  
 

In hospital  
 
Other job  

6.) Civilization  

Urban  

Urban slum 
Rural  
 

7.) Monthly income of the family  

8.) Total number of family members  

9.) a.)Monthly per capita income  

b.)SES:I/II/III/IV  
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Part-II(Female specific ) 
10.) Family history of diabetes  

Grand parents  

Parents 
Siblings  

Others  

11.) Current treatment of diabetes  

Diet and exercise  

Insulin  

Combination of both  

 

14.) Haveyou been pregnant before this? 

Yes  
 
No  
 
 

a.)If yes how many times  
 
b.)How many live births 
 
 

15.) Have you ever had gestational diabetes mellitus in previous pregnancy? 

13.) Have you used birth control measures? 
 

12.) When was your last menstrual period?  
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Yes  
No 
16.)any history of tuberclusis / cardiac disease /liver disease /urinary tract infections? 

Yes  
No 

Part-III (Family history):  
17.) Does anyone in your family have diabetes? 

Yes 
No 
If yes, specify no of member, type of Diabetes and its duration – 
 
 
 
 
18.)Do any women in your family have Gestational diabetes mellitus? 

Yes 
No 
If yes,specify no of member, detected at gestation age and its treatment and its 
outcome on maternal and fetal- 
 
 
 
 
 
PART-IV (Personal Health Habits) 
19.) Do you have any history of tobacco use? 

Yes 
No 
If yes , specify the quantity  
 
 
 

PART-V(Physical Activity and Nutritional History) 

20.)a.) Do you participate in regular physical activity or exercise ? 

Yes 
No 
b.)If yes , what type? 

Walking  
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Running 
Yoga  
Others /specify  
 
21.) How long you are active?(Duration of physical activity /Exercise) 

<15 minutes  
15-30minutes  
30-45 minutes 
45-60minutes  
>60 
22.) a.) Do you have meal plan? 

Yes 
No 
If yes specify: Diet details  
 
 
 
 
 
 

23.)Which type of diet you use? 

Vegetarian  
 
Non –vegetarian 
Ovo-vegetarion 
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Components of cost of Gestational diabetes mellitus  
1.) Consulted doctor during pregnancy  

None  

Once  

Twice  

More than 2 times  

2.) Total amount spent 

Consultation 

Lab investigation  

Medication  

3 a.) Do you follow Doctor’s advice for GDM management?  

Yes  

No 

 b.) Reason for not following Doctor’s advice  

 No knowledge  

No resources 

No time  

Other 

4) Because of cost, do you? 

Skip medication  
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Skip lab investigations 

 Skip consulation  

5.) To Doctor advice which component you are following and to what extent? 

Therapy  80-100% 60-80% 40-50% <50% NA 
Drug      
Diet      
Exercise      
6.)Whose advice was effective? 

Doctor  
Nurse  
Pharmacist  
Why was it effective? 

7.)Which component of advice was effective? 

Oral 
 

 

Demo 
 

 

Flip 
 

 

Phemplet 
 

 

Video clipping 
 

 

Booklet 
 

 

Phone calls/ messages 
 

 

8.)a.) During your pregnancy, whether admitted to hospital for Gestational diabetes 
mellitus or its complication  

Yes   

No 

b.) If yes how many times  

Once  
Twice  
3>2 times  
Total cost incurred due to hospitalization:  
9.) Hospital preferred for Gestational diabetes mellitus? 
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Government  

Private  
 
10.)Who is responsible for finances of your Gestational diabetes mellitus? 

Health insurance  

Employer 

Relative  

Self –Pay 
 
11.) Do you take loans for your expenses? 

Yes  

No 
12.) a.)Do you have health insurance?  

Yes 

No 
 
b.) If yes, monetary re-imbursement from insurance  

Full  

Partial  

13.) a.)Do you need some one to help in yourGestational diabetes mellitus? 

Yes  

No  
b.) Is your care giver economically productive? 

Yes  

No  

c.) Your care giver feel burdened? 

Yes  

No  

d.) Do you practice self-care? 
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Yes  

No  
1.)	NEONATAL	DETAILS	 	

2.)	PERINATAL	MORTALITY	 YES																																	NO	

3.)	Gestational	age		

31-34	wk	

34-35	wk	

35-36	wk	

36-37	wk	

4.)	Birth	weight		

1.5-2	kg		

2.1-2.5	k	

2.6	-3	kg		

3.1	-3.5	kg	

	GDM	outcome	in	newborn	

	

 

 



Chapter – 10                                                                             Annexures	
	

	 Page	198	
	

 

 

Outcome	 Yes/no		 	

Perinatal	Mortality	 	 	

Macrosomia	 	 	

LGA	births	 	 	

Shoulder	dystocia	 	 	

Neonatal	ICU	admission	 	 	

Congenital	abnormalities	 	 	

Birth	trauma	 	 	

Hyperbilirubinemia	 	 	

Respiratory	distress	syndrome	 	 	



Chapter – 10                                                                             Annexures	
	

	 Page	199	
	

 

EAFLETS EVALUATION FORM 

 Tick the appropriate boxes.✔ 
 

 

Readability Easy �  Difficulty ☐  Fair☐  Cannot read ☐  

Understanding Easy☐ Difficulty☐ Fair☐ Cannot read☐ 

Design and 
layout Easy �  Difficulty☐ Fair☐ Cannot read☐ 

Printing Easy �  Difficulty☐ Fair☐ Cannot read☐ 

Content Easy �  Difficulty☐ Fair☐ Cannot read☐ 
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Neonatal	hypoglycaemia	 	 	
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ANNEXURE-XI 

PHEMPLET KANNADA  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter – 10                                                                             Annexures	
	

	 Page	201	
	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter – 10                                                                             Annexures	
	

	 Page	202	
	

PHEMPLET ENGLISH 
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PHEMPLET MARATHI 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter – 10                                                                             Annexures	
	

	 Page	205	
	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter – 10                                                                             Annexures	
	

	 Page	206	
	

ANNEXURE -XII 

CERTIFICATE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter – 10                                                                             Annexures	
	

	 Page	207	
	

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 



Chapter – 10                                                                             Annexures	
	

	 Page	208	
	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter – 10                                                                             Annexures	
	

	 Page	209	
	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter – 10                                                                             Annexures	
	

	 Page	210	
	

ANNEXURE –XIII 

PHOTOGRAPHS 

Photograph 1: Patient Counseling  
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Photograph:2 Health Education : GDM 
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                              Photograph: 3 Paatient Demographics  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


