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ABSTRACT 

As the most prevalent metabolic disorder during pregnancy, gestational diabetes mellitus is 

characterized by elevated blood glucose levels (hyperglycemia). Appropriate analysis and 

investigation into the effects of pregnancy on complications of hypertension and gestational 

diabetes mellitus led to the conception of this study. GDM is associated with chronic 

complications in both the mother and the progeny due to the initial detection of glucose 

intolerance during the very initial stage of pregnancy. Undiagnosed elevated glucose levels 

in young women have increased throughout the years and are associated with adverse 

maternal and progeny outcomes. Being overweight, having polycystic ovary syndrome, and 

having a genetic susceptibility to diabetes are among the various risk factors associated with 

GDM. At this time, various diagnostic standards are being implemented on a global scale, 

whereas guidelines concerning oral hyperglycemic medications, nutrition, exercise, and 

maintaining an adequate weight are urgently required. Despite the fact that it has been 

recognized for many years that women who have gestational diabetes during pregnancy have 

a significantly higher risk of developing type 2 diabetes in the future, there continues to be 

ongoing debate regarding the efficacy of identifying and managing GDM in the modern era. 
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INTRODUCTION: - 

Gestational Diabetes Mellitus is a prominent complication that presents enduring threats that 

affect the mother's health and the offspring throughout their lives (1). According to the study 

results, there was a linear correlation between a mother's glycemic measures and the risk of 

unhealthy pregnancy and progeny outcomes (2). Physical activity and controlled blood sugar 

levels are crucial for women with pregnancy-related diabetes, as they serve to prevent the 

accumulation of excessive weight during pregnancy and promote healthy growth of the fetus. 

The latest research has identified notable variations in the correlations between physical 

activity and several glycemic control measures when physical activity is implemented as an 

"attachment" therapy (3,4). The American Diabetes Association (ADA) recommends 

engaging in moderate-intensity physical activity for a minimum of 20–50 minutes every day, 

for two to seven days every week.  
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At least three to four times per week, for a maximum of thirty minutes per day, the patient 

with GDM must participate in cardiovascular activities, including cycling, sprinting, running, 

swimming, and aqua aerobics (5,6). Nutritional changes and engaging in physical exercise 

are the most efficacious remedies for gestational diabetes mellitus (7). 

 

Review of Literature 

 Nakshine V and Jogdand S (2023) concluded about gestational diabetes mellitus and its 

effects on mothers' wellness and the psychological well-being of their kids. Gestational 

diabetes mellitus is a significant gestational issue that involves the appearance of chronic 

elevated blood sugar levels in women with no previous history of diabetes all through the 

course of their pregnancy (100). 

Francis et al in 2023 An in-depth investigation of specific markers that could improve the 

detection of GDM as well as recognise women with GDM who are at higher risk of newborn 

difficulties. The synthesis studies, which include a total of twenty thousand women, showed 

that an elevated mother's body mass index with GDM predicts an enhanced likelihood of 

their adolescents becoming LGA.  

This demonstrated significant areas for future research in the appropriate evaluation of GDM 

and identified novel biomarkers which could give rise to creative methods for treatment aside 

managing glucose levels in patients with type 2 diabetes. 

 

Effect of Physical Activity on Prevention of GDM 

Physical exercise has a preventative impact on gestational diabetes mellitus throughout 

preconception, the first trimester of pregnancy, as well as pregnancy itself (8). Every 

literature review showed that physical exercise prevented the initiation of GDM, with the 

exception of Madhuvrata, where there was a significant negative connection and a 23–59% 

total risk decrease (9, 10). 

The comparison between the birth weight of the infant and the placenta indicates the quality 

of the baby's development within the uterus (11,12). This information is used by scientists to 

determine how efficiently the placenta supplied nutrients and adapted to various conditions, 

such as diabetes, during pregnancy (13,14). Fetal macrosomia, or the birth of larger-than-

average infants, can result from elevated blood sugar levels in expectant women, regardless 

of diabetic complications or non-diabetes (15,16). Additionally, in comparison to women 

without diabetes, the placenta grows in women with diabetes, although not to the same extent 

as the baby's girth. This indicates that in cases of diabetes, elevated levels of blood glucose 

are associated with placental growth that is greater than that of the fetus. Diabetes mellitus 

during pregnancy is a complex situation (17) People disagree regarding the reason behind it. 

Some people think that one's dietary habits and way of life have an impact. This research 

investigates whether the lifestyle and diet of an expectant woman influence her risk of 

acquiring diabetes (18,19). Those who lacked knowledge regarding a healthy diet were more 

likely to fall victim to diabetes (20,21). Pregnant women who consumed white bread, 

sweetened foods, and engaged in fewer exercises appeared to have an increased risk of 

glucose issues (22). 
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The dietary and physical activity choices made by a pregnant woman during the early stages 

of pregnancy may impact her susceptibility to developing diabetes in the future (23,24). The 

ratio of the fetus's weight to the placenta's weight at birth is an indicator of the corresponding 

rates of growth as well as the effectiveness of nutrition supplied by the placenta (25,26). This 

ratio is also used to assess the adaptive changes made by the placenta during different types 

of pregnancies, particularly those affected by diabetes (27). Multiple studies have examined 

the levels of glucose in the blood of pregnant women without diabetes as well as those with 

gestational diabetes (28,29). These studies have shown that higher glucose levels are 

associated with larger birth weights, indicating a connection among elevated glucose, infant 

size at birth, and the probability of fetal macrosomia (30,31). In individuals with gestational 

diabetes mellitus and diabetes mellitus, placental weights are higher compared to those 

without diabetes (32). However, the rise in placental weights is greater than the increase in 

birth weights, resulting in bigger birth/placental weight ratios (33,34). The placental weight 

grows in proportion to the newborn's weight and is much bigger when the blood glucose level 

is higher or the duration of diabetes is longer (35,36). This supports the idea that there is a 

continuous association between elevated glucose levels and abnormal development of the 

placenta compared to the fetus in cases of gestational diabetes mellitus and diabetes mellitus 

(37,38). 

 

Analysis 

The root cause of gestational diabetes seems to be linked to two factors: 1) malfunction of 

beta cells in the pancreas or a delayed response of these cells to glucose levels; and 2) 

significant insulin resistance caused by the release of hormones from the placenta. A 

woman's placental lactogen is the primary hormone associated with greater insulin sensitivity 

in gestational diabetes mellitus (39,40). Additional hormones implicated in the progression of 

this condition include prolactin, growth hormone, progesterone and corticotropin-releasing 

hormone (41). These are the hormones that have a role in promoting resistance to insulin and 

hyperglycemia throughout pregnancy (42,43). 

Certain medical risk indicators for the emergence of gestational diabetes have been 

documented. Among these clinical variables are (44) 

 Higher body weight (a body mass index more than 25) 

 Reduced physical education 

 Having a close family member with diabetes mellitus 

 Previous experience of gestational diabetes or having an infant with macrosomia and 

metabolic comorbidities such as hypertension 

 Decreased levels of HDL 

 Triglycerides exceeding 250 

 Having polycystic ovary 

 Haemoglobin levels above 5.7 

 Unusual results on the oral glucose tolerance test 

 Presence of a noticeable sign of insulin resistance  

 Previous medical background of cardiovascular diseases (45) 
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Statical Data 

In the United States, 2% to 10% of pregnancies are affected by gestational diabetes. 

During the ten to twenty years subsequent to childbirth, there is an increased susceptibility of 

women to develop diabetes mellitus and gestational diabetes by 35 to 60 percent (46,47). 

Pathophysiology 

Human placental lactogen is a placental-secreted hormone that occurs throughout pregnancy. 

Comparable in composition to growth hormone, it stimulates critical metabolic alterations 

throughout pregnancy in order to aid in the preservation of the dietary requirements of the 

fetus (48,49). This hormone possesses the ability to induce changes and adaptations in the 

receptors that receive insulin (50). There seems to be a correlation between the subsequent 

biochemical deviations and reduced utilization of glucose in peripheral cells: 1) modification 

at the molecular level of the beta-subunit insulin receptor; 2) reduction in tyrosine kinase 

phosphorylation; and 3) restructuring of insulin receptor substrate-1 and phosphatidylinositol 

3-kinase (51,52). 

Elevated maternal glucose levels pass via the placenta and result in increased blood sugar 

levels in the fetus (53). The fetal pancreas is activated when exposed to high blood sugar 

levels. The anabolic characteristics of insulin stimulate accelerated development in 

embryonic tissues (54,55). 

There is data indicating that an elevated body mass index and adiposity are associated with 

the occurrence of a low degree of inflammation (56). Long-term inflammation triggers the 

production of xanthurenic acid, a compound that is linked to the occurrence of preliminary 

diabetes and gestational diabetes mellitus (57). Figure-1 represents data of Gestational 

diabetes 

 

 
Figure-1: Data Screening of Gestational Diabetes 

 

 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 02 (Feb) - 2024

http://ymerdigital.com

Page No:1038



History  

The previous obstetrical conclusions as well as family records of having type 2 diabetes 

mellitus are crucial elements of the medical background assessment for gestational diabetes 

mellitus (57). The medical manifestations of gestational diabetes mellitus may exhibit a wide 

range of characteristics (58). The presence of abnormal excess weight, obesity, and a high 

body mass index (BMI) might indicate certain characteristics. The evaluation is confirmed 

via analytical testing conducted between the 24th and 28th weeks during the pregnancy 

period (59,60). 

There are reports indicating that the development of DSM during pregnancy is influenced by 

the gestational age, which in turn affects the fate of the pregnancy (61,62). 

Evaluation 

The American Diabetes Association advises that any overweight or obese women who are 

susceptible to at least one of the conditions listed should think about implementing an 

assessment plan to identify pregestational diabetes or early gestational diabetes mellitus (63). 

 Sedentary lifestyle 

 First-degree ancestor having diabetic complications 

 Race or ethnicity associated with increased risk 

 Previous experience of delivering a baby weighing 4000 grams or even more 

 Former history of gestational diabetes, and -high blood pressure  

 An inadequate fasting glucose level 

 Any family background in cardiovascular disorders 

 Additional medical problems/situations that are linked to insulin resistance  

According to the American Diabetes Association (ADA), while haemoglobin A1C 

measurement is practical, it might not be optimal for standalone use because of its less 

sensitive nature in contrast to the oral glucose tolerance test (64,65). 

Treatment  

The therapy of gestational diabetes starts with nonpharmacologic interventions such as 

dietary adjustments, physical activity, and constant surveillance of glucose levels. The 

American Diabetic Association suggests that patients get dietary counselling from a qualified 

dietitian and have a tailored plan created based on their body mass index (BMI) (66,67). In 

certain circumstances, when nutritionists or dietitians are unavailable, physicians may give 

guidance on the basis of three fundamental dietary principles: calorie allocation, carbohydrate 

consumption, and caloric distribution (68,69). 

The suggested exercise regimen for GDM consists of engaging in a half-hour of moderately 

intense aerobic activity on a minimum of 5 days per week, or a total of at least 150 minutes 

every week. 

In cases where the patient's blood sugar management is inadequate, even with a perfect 

commitment to a healthy diet and physical activity, the first line of therapy should be 

medication. Insulin is the ADA's primary choice for treating GDM (70,71). Insulin treatment 

has been accepted as the standard of care for the treatment of gestational diabetes when diet 

and exercise alone are not sufficient to achieve appropriate glucose levels. 
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Insulin is incorporated into the treatment to assist in establishing an optimal regulation of 

metabolism if blood glucose levels exceed or equal 95 mg/dL while fasting, 140 mg/dL 

during one hour, or 120 mg/dL during two hours (72). 

Despite lacking FDA permission, women experiencing gestational diabetes are becoming 

more dependent on the oral diabetes medications metformin and glyburide. The starting dose 

of glycoride is 2.5 mg, while the highest dosage is 20 mg. The recommended starting dosage 

for metformin treatment is 500 mg, with a maximum dose of 2500 mg (73,74). 

Applying the 0.2 units/kg/day equation to the individual's body weight determines the basal 

insulin dosage. If the patient experiences an increase in blood glucose level afterward, the 

healthcare provider may issue a prescription for rapid-acting insulin (75) or conventional 

insulin with an initial dose of 2 to 4 units prior to a meal. 

Throughout the first, second, and third trimesters, the average daily insulin requirement 

increases from 0.7 to 0.8 units/kg/day to 0.9 to 1.0 units/kg/day (76,77) 

The patient should partition the complete daily dosage of insulin between 2 equal portions: 

one portion administered as basal insulin before going to bed, and the other portion 

distributed among the 3 meals and administered as rapid-acting or regular insulin prior to 

each meal. 

Medical Diagnosis 

A significant number of women do not undergo the necessary assessment and diagnosis of 

diabetic complications prior to pregnancy, making it difficult to differentiate between 

gestational diabetes and preexisting diabetes in many instances (78,79). 

Complications 

Maternal and foetal difficulties are two groups of problems associated with gestational 

diabetes. Macrosomia, shoulder dystocia, polycythaemia, hyperbilirubinemia, neonatal 

respiratory distress syndrome, hypocalcaemia, elevated perinatal mortality, and neonatal 

hypoglycaemia are among the foetal problems (80,81,82). Preeclampsia, hypertension, a 

higher possibility of acquiring diabetes mellitus, and a higher chance of caesarean birth are 

examples of maternal complications (83,84). 

Deterrence and Patient Education 

It is essential to educate patients. In patients with gestational diabetes, knowledge of suitable 

dietary adjustments, exercise regimens, and lifestyle modifications may assist in improving 

results (85,86). 

Enhancing Healthcare Team Outcomes 

For medical professionals and teams, managing and treating women with gestational diabetes 

is becoming more prevalent. Because of this, managing gestational diabetes now calls for an 

interdisciplinary team approach with medical professionals, specialty-trained healthcare 

professionals, and pharmacy technicians who work together beyond domains to accomplish 

the best possible outcomes for patients and stop potential issues from occurring. To properly 

identify them, initiatives and tactics are required (87,88). The creation of preventative 

measures would aid in the management of gestational diabetes as well as enhance overall 

health results. Over the ten to twenty years following pregnancy, women suffering from 

gestational diabetes are more likely to acquire type 2 diabetes (89,90). 
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A large number of pregnant women suffering from diabetes are undiagnosed for a long time 

afterward, which greatly raises the illness's morbidity (91,92). 

These days, a lot of healthcare organizations provide diabetic clinics with pharmacists or 

certified nurse practitioners who educate pregnant women regarding diabetes (93,94).These 

medical centres send individuals to an endocrinologist after periodically monitoring blood 

sugar levels. This procedure eases the obstetrician's workload, decreases medical expenses, 

and facilitates the provision of the best care possible to individuals requiring it (95). 

Collaboration and joint effort among all interprofessional medical care team members are 

imperative for the effective management of gestational diabetes. Nursing assumes a leading 

role in patient interactions by assessing compliance with medical recommendations, 

monitoring the effectiveness of treatment, and remaining vigilant for possible adverse 

consequences. In such cases, nurses promptly notify other members of the team about such 

developments (96). Medicine reconciliation, titration verification for insulin and other 

antihyperglycemic medications, and counselling with patients regarding commitment to 

prescriptions as well as lifestyle choices are responsibilities that pharmacists are required to 

fulfil (97). 

 

CONCLUSION: - 

Before 20 weeks of pregnancy, timely therapy for maternal diabetes merely reduces the risk 

of a complex of unfavorable consequences for the newborn compared to no treatment at all. 

Being exposed to hyperglycemic insults during pregnancy may predispose a person to the 

emergence of behavioral issues or another condition in their offspring (98). This happens as a 

result of the baby's brain developing neuro-inflammation and an amplification of the 

peripheral inflammatory response. Given the rise in maternal diabetes cases worldwide, it is 

critical to recognize the possible negative impacts of this metabolic disorder on a child's 

health and well-being from an early age (99). 

Numerous research endeavors have endeavored to examine the influence of diabetes on the 

typical brain and its consequences for neurodevelopment. There is, however, a limited 

quantity of research investigating this relationship, and the studies show notable 

heterogeneity in participant counts and demographic attributes, including maternal 

socioeconomic variables like age, the severity, and the duration of hyperglycemia. It is 

difficult to get definitive findings because of the many variants. 

 

Greater participation groups and the removal of variables are necessary for future 

experimental and human research to close this knowledge gap and provide reliable findings. 

It is very important to find the possible pathophysiological pathways through which maternal 

diabetes affects normal brain development. This is because it would allow the creation and 

use of personalized treatment methods as well as early prevention measures (99). 

 

ACKNOWLEDGEMENT 

To contend the progress of review article, the authors thank Swami Vivekanand College of 

Pharmacy, Banur for providing efficient resources. 

 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 02 (Feb) - 2024

http://ymerdigital.com

Page No:1041



Consent for Publication 

Not applicable.  

Funding 

None 

Conflict of Interest 

The author declares no conflict of interest, financial or otherwise.  

 

REFERENCES: 

1. Jamie L. Benham, Véronique Gingras,  Niamh-Maire McLennan,  Jasper Most,  Jennifer M. 

Yamamoto, Catherine E. Aiken, Susan E. Ozanne, Rebecca M. Reynolds , Precision 

gestational diabetes treatment: a systematic review and meta-analyses, Communications 

Medicine, volume 3, Article number: 135 (2023)  

2. Ellen C. Francis 1, Camille E. Powe2, William L. Lower, Sara L. White , Denise M. 

Scholtens, Jiaxi Yang Yeyi Zhu9, Cuilin Zhang, Marie-France Hivert ,Soo Heon Kwak, 

Arianne Sweeting13 & ADA/EASD PMDI, 

Refining the diagnosis of gestational diabetes mellitus: a systematic review and meta-

analysis, Communications Medicine volume 3, Article number: 185 (2023) 

3. Hala Zakeria , Salah Abusanana , Bashair M. Mussa , Ayesha S. Al Dhaheri , Lily 

Stojanovska , Maysm N. Mohamad , Sheima T. Saleh , Habiba I. Ali and Laila Cheikh Ismail. 

The Role of Lifestyle Interventions in the Prevention and Treatment of Gestational Diabetes 

Mellitus. Medicina (Kaunas), 2023, 59(2): 287.doi: 10.3390/medicina59020287 

4. Sheryl Choo, Barbar de Vrijer , Timothy R.H. Regnault , Hilary K. Brown , Larry Stitt , Bryan 

S. Richardson. Gestational age impacts birth to placental weight ratio and umbilical cord 

oxygen values with implications for the fetal oxygen margin of safety,Early                                  

Hum, Dec2022,Jan:164:105511.doi:10.1016/j.earlhumdev.2021.105511. Epub 2021 Nov 20. 

5. Yuste Gómez A , Ramos Álvarez MDP , Bartha JL , Influence of Diet and Lifestyle on the 

Development of Gestational Diabetes Mellitus and on Perinatal Results, 2022 Jul 

19;14(14):2954. 

 

6. David Simmons, Jincy Immanuel , William M Hague, Helena Teede, Christopher J. Nolan , 

Michael J. Peek, Jeff R. Flack , Mark McLean , Vintage Wong, Emily Hibbert , M. Clin Ed , 

Alexandra Kautzky Willer , Jurgen Harreiter . Treatment of Gestational Diabetes Mellitus 

Diagnosed Early in Pregnancy, N Engl J Med, 2023 Jun 8;388(23):2132-2144. doi: 

10.1056/NEJMoa2214956. Epub 2023 May 5. 

 

7. D. R. Hadden, Diabetes in pregnancy 1985, Clinical controversy, Diabetologia (1986) 29:1-9 

8. Miller , H.C. The effect of diabetic and prediabetic pregnancies on the fetus and newborn 

infant J. Pediator 1946.26:455-461 

9. Carrington , ER, Shuman, CR, Reardon, HS Evaluation of the prediabetic state during 

pregnancy . Obstet. Gynecol 1957.9:664-669 

10. Classification and Diagnosis of Diabetes: Standards of Medical Care in Diabetes—

2021 American Diabetes Association, Diabetes Care 2021;44(Supplement_1):S15–S33. 

https://doi.org/10.2337/dc21-S002 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 02 (Feb) - 2024

http://ymerdigital.com

Page No:1042

https://www.nature.com/articles/s43856-023-00371-0#auth-Jamie_L_-Benham-Aff1
https://www.nature.com/articles/s43856-023-00371-0#auth-V_ronique-Gingras-Aff2-Aff3
https://www.nature.com/articles/s43856-023-00371-0#auth-Niamh_Maire-McLennan-Aff4-Aff5
https://www.nature.com/articles/s43856-023-00371-0#auth-Jasper-Most-Aff6
https://www.nature.com/articles/s43856-023-00371-0#auth-Jennifer_M_-Yamamoto-Aff7
https://www.nature.com/articles/s43856-023-00371-0#auth-Jennifer_M_-Yamamoto-Aff7
https://www.nature.com/articles/s43856-023-00371-0#auth-Catherine_E_-Aiken-Aff8-Aff9
https://www.nature.com/articles/s43856-023-00371-0#auth-Susan_E_-Ozanne-Aff10
https://www.nature.com/articles/s43856-023-00371-0#auth-Rebecca_M_-Reynolds-Aff4-Aff5
https://www.nature.com/commsmed
https://www.nature.com/commsmed
https://www.nature.com/commsmed
javascript:;
https://doi.org/10.2337/dc21-S002


11. A Kautzky-Willer 1, G Pacini, A Tura, C Bieglmayer, B Schneider, B Ludvik, R Prager, W 

Waldhäusl, Increased plasma leptin in gestational diabetes, Diabetologia, 2001 

Feb;44(2):164-72.doi: 10.1007/s001250051595. 

12. William C Knowler, Elizabeth BC, Sarah E Fowler, Richard F Hamman, John M Lachin, 

Elizabeth A Walker, David M Nathan: Diabetes Prevention Programme Research Group, 

Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin, Clinical 

Trial, N Engl J MAED, 2002, 7;346(6):393-403 

13. Kjos , SL , Buchanan , TA , Gestational diabetes mellitus, 1999 Dec 2;341(23):1749-56.doi: 

10.1056/NEJM199912023412307. 

14. Scott DA, Loveman E, McIntyre L, Waugh N. Screening for gestational diabetes: a systematic 

review and economic evaluation, Health Technol Assess, 2002;6(11):1-161, doi: 

10.3310/hta6110 

15. Diabetes Mellitus: report of a WHO study group world health organization Tech 1985, 

727:1-113. 

16. Altman DG. Confidence intervals for the number needed to treat BMJ 1998; 317:1309-1312. 

17. Alexander Kautzy – Willer, Yuonne Winhofer, Herbert Kiss, Veronica falcena, Angelika 

Berger, Monika Lechleitner, Raimund Weitgasser , Jurgen Harreiter(update 2023). 

18. Vincente Martinez-Vizcaino, Gema Sanebria , Martinoz , Ruben Fernanety Rodriguez , Ivan 

Cavero Redando , Celia Alvarez , Jose Albetro Martinez 2023 feb 130(3)264-275. 

19. Rose, A.J.; Richter, E.A. Skeletal muscle glucose uptake during exercise: How is it 

regulated? Physiology 2005, 20, 260–270. 

20. Harrison, A.L.; Shields, N.; Taylor, N.F.; Frawley, H.C. Exercise improves glycaemic control 

in women diagnosed with gestational diabetes mellitus: A systematic review. J. 

Physiother. 2016, 62, 188–196. 

21. Management of Diabetes in Pregnancy: Standards of Medical Care in Diabetes—

2022. Diabetes Care 2022, 45, S232–S243. 

22. Committee on Practice Bulletins—Obstetric. ACOG practice bulletin no. 190: gestational 

diabetes mellitus. Obstet Gynecol. 2018; 131: e49–64. 

23. Eades CE, Cameron DM, Evans JMM. Prevalence of gestational diabetes mellitus in Europe: 

a meta-analysis. Diabetes Res Clin Pract. 2017; 129: 173–81. 

24. Tobias DK, Zhang C, van Dam RM, Bowers K, Hu FB. Physical activity before and during 

pregnancy and risk of gestational diabetes mellitus: a meta-analysis. Diabetes 

Care. 2011; 34(1): 223–9. 

25. Lind JM, Hennessy A, McLean M. Cardiovascular disease in women: the significance of 

hypertension and gestational diabetes during pregnancy. Curr Opin Cardiol. 2014; 29: 447–

53. 

26. American Diabetes Association. 2. Classification and diagnosis of diabetes: standards of 

medical care in diabetes-2020. Diabetes Care. 2020; 43: 514–31. 

27. Kampmann U, Madsen LSG. Gestational diabetes: a clinical update. World J 

Diabetes. 2015; 6: 1065–72. 

28. Magee LA, Pels A, Helewa M, Rey E, von Dadelszen P, SOGC Hypertension Guideline 

Committee. Evaluation, and management of the hypertensive disorders of pregnancy: 

executive summary. J Obstet Gynaecol Can. 2014; 36: 575–6. 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 02 (Feb) - 2024

http://ymerdigital.com

Page No:1043

https://pubmed.ncbi.nlm.nih.gov/?term=Kautzky-Willer+A&cauthor_id=11270672
https://pubmed.ncbi.nlm.nih.gov/11270672/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Pacini+G&cauthor_id=11270672
https://pubmed.ncbi.nlm.nih.gov/?term=Tura+A&cauthor_id=11270672
https://pubmed.ncbi.nlm.nih.gov/?term=Bieglmayer+C&cauthor_id=11270672
https://pubmed.ncbi.nlm.nih.gov/?term=Schneider+B&cauthor_id=11270672
https://pubmed.ncbi.nlm.nih.gov/?term=Ludvik+B&cauthor_id=11270672
https://pubmed.ncbi.nlm.nih.gov/?term=Prager+R&cauthor_id=11270672
https://pubmed.ncbi.nlm.nih.gov/?term=Waldh%C3%A4usl+W&cauthor_id=11270672
https://pubmed.ncbi.nlm.nih.gov/?term=Waldh%C3%A4usl+W&cauthor_id=11270672


29. Kc K, Shakya S, Zhang H. Gestational diabetes mellitus and macrosomia: a literature 

review. Ann Nutr Metab. 2015; 66(2): 14–20. 

30. Thompson D, Berger H, Feig D, Gagnon R, Kader T, Keely E, et al. Diabetes and 

pregnancy. Can J Diabetes. 2013; 37: S168–83. 

31. Rudra CB, Sorensen TK, Luthy DA, Williams MA. A prospective analysis of recreational 

physical activity and preeclampsia risk. Med Sci Sports Exerc. 2008; 40: 1581–8. 

32. Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews of Interventions. Version 

6.2, 2021. Part 1, Chapter V: Overviews of Reviews. Handbook. 2011; 2: 649. 

33. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin 

Trials. 1986; 7(3): 177–88. 

34. Lau J, Ioannidis JPA, Schmid CH. Quantitative synthesis in systematic reviews. Ann Intern 

Med. 1997; 127(9): 820–6. 

35. Simonsohn U, Nelson LD, Simmons JP. P-curve: a key to the file-drawer. J Exp Psychol 

Gen. 2014 

36. Stanley TD, Doucouliagos H. Meta-regression approximations to reduce publication 

selection bias. Res Synth Methods. 2014; 5(1): 60–78. 

37. Taniguchi C, Sato C. Home-based walking during pregnancy affects mood and birth 

outcomes among sedentary women: a randomized controlled trial. Int J Nurs 

Pract. 2016; 22(5): 420–6. 

38. Ming WK, Ding W, Zhang CJP, Zhong L, Long Y, Li Z, et al. The effect of exercise during 

pregnancy on gestational diabetes mellitus in normal-weight women: a systematic review and 

meta-analysis. BMC Pregnancy Childbirth. 2018; 18(1): 440. 

39. Kramer MS, McDonald SW. Aerobic exercise for women during pregnancy. Cochrane 

Database Syst Rev. 2006; 2006(3):CD000180. 

40. Barakat R, Pelaez M, Lopez C, Lucia A, Ruiz JR. Exercise during pregnancy and gestational 

diabetes-related adverse effects: a randomised controlled trial. Br J Sports 

Med. 2013; 47(10): 630–6. 

41. Gondo HK. Pengaruh Serbuk Daun Kelor (Moringa oleifera) Terhadap Apoptosis Sel Hepar 

Pada Tikus Bunting Diabetes Mellitus. Jurnal Ilmiah Kedokteran Wijaya Kusuma. 

2022;11(1):12. 

42. Luo L, Zhu S, Akbari A, Tan B. Ginger Could Improve Gestational Diabetes by Targeting 

Genes Involved in Nutrient Metabolism, Oxidative Stress, Inflammation, and the WNT/β-

Catenin/GSK3β Signaling Pathway. Nat Prod Commun. 2022;17(12). 

43. Dinh Le T, Minh Bui T, Hien Vu T, Phi Thi Nguyen N, Thanh Thi Tran H, Nguyen ST, et al. 

Insulin Resistance in Gestational Diabetes Mellitus and Its Association With Anthropometric 

Fetal Indices. Clin Med Insights Endocrinol Diabetes. 2022;15. 

44. Woodside A, Bradford H. Exercise and the Prevention of Gestational Diabetes Mellitus. Nurs 

Womens Health. 2021;25(4):304–11. 

45. Sun B, Wu L, Wu Y, Zhang C, Qin L, Hayashi M, et al. Therapeutic Potential of Centella 

asiatica and Its Triterpenes: A Review. Vol. 11, Frontiers in Pharmacology. Frontiers Media 

S.A.; 2020. 

46. Al-Ishaq RK, Abotaleb M, Kubatka P, Kajo K, Büsselberg D. Flavonoids and their anti-

diabetic effects: Cellular mechanisms and effects to improve blood sugar levels. 

Biomolecules. 2019 Sep 1;9(9). 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 02 (Feb) - 2024

http://ymerdigital.com

Page No:1044



47. Panigrahy SK, Bhatt R, Kumar A. Targeting type II diabetes with plant terpenes: the new and 

promising antidiabetic therapeutics. Vol. 76, Biologia. Springer Science and Business Media 

Deutschland GmbH; 2021. p. 241–54. 

48. Shin H, Eo H, Lim Y. Similarities and differences between alpha-tocopherol and gamma-

tocopherol in amelioration of inflammation, oxidative stress and pre-fibrosis in 

hyperglycemia induced acute kidney inflammation. Nutr Res Pract. 2016 Feb 1;10(1):33–41. 

49. Alam S, Sarker MMR, Sultana TN, Chowdhury MNR, Rashid MA, Chaity NI, et al. 

Antidiabetic 16.Phytochemicals From Medicinal Plants: Prospective Candidates for New 

Drug Discovery and Development. Vol. 13, Frontiers in Endocrinology. Frontiers Media 

S.A.; 2022. 

50. Metzger, B. E. et al. International association of diabetes and pregnancy study groups 

recommendations on the diagnosis and classification of hyperglycemia in 

pregnancy. Diabetes Care 33, 676–682 (2010). 

51. Haycock, G. B., Schwartz, G. J. & Wisotsky, D. H. Geometric method for measuring body 

surface area: a height-weight formula validated in infants, children, and adults. J. 

Pediatr. 93, 62–66 (1978). 

52. Laurent, S. et al. Expert consensus document on arterial stiffness: methodological issues and 

clinical applications. Eur. Heart J. 27, 2588–2605 (2006). 

53. Fenton, M. et al. Inflammatory cytokines, endothelial function, and chronic allograft 

vasculopathy in children: an investigation of the donor and recipient vasculature after heart 

transplantation. Am. J. Transplant. 16, 1559–1568 (2016). 

54. West, N. A., Crume, T. L., Maligie, M. A. & Dabelea, D. Cardiovascular risk factors in 

children exposed to maternal diabetes in utero. Diabetologia 54, 504–507 (2011). 

55. Wahab, R. J. et al. Maternal glucose concentrations in early pregnancy and cardiometabolic 

risk factors in childhood. Obesity (Silver Spring). 28, 985–993 (2020). 

56. Pathirana, M. M., Lassi, Z. S., Roberts, C. T. & Andraweera, P. H. Cardiovascular risk 

factors in offspring exposed to gestational diabetes mellitus in utero: systematic review and 

meta-analysis. J. Dev. Orig. Health Dis. 11, 599–616 (2020). 

57. American Diabetes Association. 14. Management of diabetes in pregnancy: standards of 

medical care in diabetes—2020. Diabetes Care. 2020;43(1):S183–S192. 

58. Reitzle L, Schmidt C, Heidemann C, et al. Gestational diabetes in Germany: Development of 

screening participation and prevalence. J Health Monit. 2021;6:3–18. 

59. Battarbee AN, Venkatesh KK, Aliaga S, Boggess KA. The association of pregestational and 

gestational diabetes with severe neonatal morbidity and mortality. J Perinatol. 2020;40:232–

239. 

60. Fadl HE, Ostlund IK, Magnuson AF, Hanson US. Maternal and neonatal outcomes and time 

trends of gestational diabetes mellitus in Sweden from 1991 to 2003. Diabet 

Med. 2010;27:436–441. 

61. Starikov R, Dudley D, Reddy UM. Stillbirth in the pregnancy complicated by diabetes. Curr 

Diab Rep. 2015;15 

62. World Health Organization (Europe), International Diabetes Federation (Europe) Diabetes 

care and research in Europe: the Saint Vincent Declaration. Diabet Med. 1990;7 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 02 (Feb) - 2024

http://ymerdigital.com

Page No:1045



63. Voigt M, Rochow N, Schneider KTM, et al. Neue Perzentilwerte für die Körpermaße 

neugeborener Einlinge: Ergebnisse der deutschen Perinatalerhebung der Jahre 2007-2011 

unter Beteiligung aller 16 Bundesländer. Z Geburtshilfe Neonatol. 2014;218:210–217. 

64. Metzger BE, Lowe LP, Dyer AR, et al. Hyperglycemia and adverse pregnancy outcomes. N 

Engl J Med. 2008;358:1991–2002. 

65. Murphy HR, Bell R, Cartwright C, et al. Improved pregnancy outcomes in women with type 1 

and type 2 diabetes but substantial clinic-to-clinic variations: a prospective nationwide 

study. Diabetologia. 2017;60:1668–1677. 

66. Wier, L.M.; Witt, E.; Burgess, J.; Elixhauser, A. Hospitalizations Related to Diabetes in 

Pregnancy, 2008. In Healthcare Cost and Utilization Project (HCUP) Statistical Briefs 

[Internet]; Agency for Healthcare Research and Quality: Rockville, MD, USA, 2006. 

67. Sacks, D.A.; Black, M.H.; Li, X.; Montoro, M.N.; Lawrence, J.M. Adverse Pregnancy 

Outcomes Using the International Association of the Diabetes and Pregnancy Study Groups 

Criteria. Obstet. Gynecol. 2015, 126, 67–73. 

68. Committee on Practice Bulletins—Obstetrics. ACOG Practice Bulletin No. 190 Summary: 

Gestational Diabetes Mellitus. Obstet. Gynecol. 2018, 131, 406–408. 

69. Mannan, M.; Rahman, M.; Ara, I.; Afroz, H. Prevalence and Pregnancy Outcome of 

Gestational Diabetes Mellitus Among Bangladeshi Urban Pregnant Women. J. 

Med. 2012, 13, 147–151. 

70. Mazziotti, F.; Arena, V.; Mastro, F.L.; La Torre, R.; Fallucca, F.; Di Biase, N.; Napoli, A. 

Diabetes and pregnancy: Prophylaxis of genital infections. Ann. Dell’istituto Super. Di 

Sanità 1997, 33, 343–345. 

71. Mirmonsef, P.; Hotton, A.L.; Gilbert, D.; Burgad, D.; Landay, A.; Weber, K.M.; Cohen, M.; 

Ravel, J.; Spear, G.T. Free glycogen in vaginal fluids is associated with Lactobacillus 

colonization and low vaginal pH. PLoS ONE 2014, 9, e102467. 

72. Hirji, I.; Andersson, S.W.; Guo, Z.; Hammar, N.; Gomez-Caminero, A. Incidence of genital 

infection among patients with type 2 diabetes in the UK General Practice Research 

Database. J. Diabetes Complicat. 2012, 26, 501–505. 

73. Nowakowska, D.; Kurnatowska, A.; Stray-Pedersen, B.; Wilczynski, J. Prevalence of fungi in 

the vagina, rectum and oral cavity in pregnant diabetic women: Relation to gestational age 

and symptoms. Acta Obstet. Gynecol. Scand. 2004, 83, 251–256. 

74. Gonçalves, B.; Ferreira, C.; Alves, C.T.; Henriques, M.; Azeredo, J.; Silva, S. Vulvovaginal 

candidiasis: Epidemiology, microbiology and risk factors. Crit. Rev. Microbiol. 2016, 42, 

905–927. 

75. Leitich, H.; Bodner-Adler, B.; Brun bauer, M.; Kaider, A.; Egarter, C.; Husslein, P. 

Bacterial vaginosis as a risk factor for preterm delivery: A meta-analysis. Am. J. Obstet. 

Gynecol. 2003, 189, 139–147. 

76. Goldenberg, R.L.; Culhane, J.F.; Iams, J.D.; Romero, R. Epidemiology and causes of 

preterm birth. Lancet 2008, 371, 75–84. 

77. Schneeberger, C.; Erwich, J.J.H.M.; van den Heuvel, E.R.; Mol, B.W.J.; Ott, A.; Geerlings, 

S.E. Asymptomatic bacteriuria and urinary tract infection in pregnant women with and 

without diabetes: Cohort study. Eur. J. Obstet. Gynecol. Reprod. Biol. 2018, 222, 176–181. 

78. Guyatt, G.H.; Oxman, A.D.; Kunz, R.; Vist, G.E.; Falck-Ytter, Y.; Schünemann, H.J. What is 

“quality of evidence” and why is it important to clinicians? BMJ 2008, 336, 995–998. 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 02 (Feb) - 2024

http://ymerdigital.com

Page No:1046



79. Stotland NE, Caughey AB, Breed EM, Escobar GJ. Risk factors and obstetric complications 

associated with macrosomia. Int J Gynecol Obstet. 2005;90:88–88. 

80. Moon JH, Jang HC. Gestational diabetes mellitus: diagnostic approaches and maternal-

offspring complications. Diabetes Metab J. 2022;46:3–14. 

81. Sweeting A, Wong J, Murphy HR, Ross GP. A clinical update on gestational diabetes 

mellitus. Endocr Rev. 2022. 

82. Li JW, He SY, Liu P, Luo L, Zhao L, Xiao YB. Association of gestational diabetes mellitus 

(GDM) with subclinical atherosclerosis: a systemic review and meta-analysis. BMC 

Cardiovasc Disord. 2014;14:132. 

83. Tranidou A, Dagklis T, Tsakiridis I, Siargkas A, Apostolopoulou A, Mamopoulos A, Goulis 

DG, Chourdakis M. Risk of developing metabolic syndrome after gestational diabetes 

mellitus—a systematic review and meta-analysis. J Endocrinol Invest. 2021;44:1139–49. 

84. Fu J, Retnakaran R. The life course perspective of gestational diabetes: an opportunity for 

the prevention of diabetes and heart disease in women. EClinicalMedicine. 2022;45:101294. 

85. Bulletins-Obstetrics C. ACOG practice bulletin no. 190: gestational diabetes mellitus. Obstet 

Gynecol. 2018;131(2):e49-64. 

86. Tocantins C, Diniz MS, Grilo LF, Pereira SP. The birth of cardiac disease: mechanisms 

linking gestational diabetes mellitus and early onset of cardiovascular disease in offspring. 

WIREs Mech Dis. 2022;14:e1555. 

87. de Mendonca E, Fragoso MBT, de Oliveira JM, Xavier JA, Goulart MOF, de Oliveira ACM. 

Gestational diabetes mellitus: the crosslink among inflammation, nitroxidative stress, 

intestinal microbiota and alternative therapies. Antioxidant. 2022. 

88. Powe CE, Kwak SH. Genetic studies of gestational diabetes and glucose metabolism in 

pregnancy. Curr Diab Rep. 2020;20:69. 

89. Abu Samra N, Jelinek HF, Alsafar H, Asghar F, Seoud M, Hussein SM, Mubarak HM, Anwar 

S, Memon M, Afify N, et al. Genomics and epigenomics of gestational diabetes mellitus: 

understanding the molecular pathways of the disease pathogenesis. Int J Mol Sci. 2022. 

90. Williams MA, Qiu C, Dempsey JC, Luthy DA. Familial aggregation of type 2 diabetes and 

chronic hypertension in women with gestational diabetes mellitus. J Reprod Med. 

2003;48:955–62. 

91. Fan Y, Pedersen O. Gut microbiota in human metabolic health and disease. Nat Rev 

Microbiol. 2021;19(1):55–71. doi:10.1038/s41579-020-0433-9. 

92. Vounzoulaki E, Khunti K, Abner SC, et al. Progression to type 2 diabetes in women with a 

known history of gestational diabetes: systematic review and meta-analysis. BMJ. 2020. 

93. Kotzaeridi G, Blatter J, Eppel D, et al. Performance of early risk assessment tools to predict 

the later development of gestational diabetes. Eur J Clin Invest. 2021;51(12). 

94. Horvath K, Koch K, Jeitler K, et al. Effects of treatment in women with gestational diabetes 

mellitus: systematic review and meta-analysis. BMJ. 2010; 

95. Dennison RA, Chen ES, Green ME, et al. The absolute and relative risk of type 2 diabetes 

after gestational diabetes: a systematic review and meta-analysis of 129 studies. Diabetes 

Res Clin Pract. 2021; 

96. Simmons D, Nema J, Parton C, et al. The treatment of booking gestational diabetes mellitus 

(TOBOGM) pilot randomised controlled trial. BMC Pregnancy Childbirth. 2018 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 02 (Feb) - 2024

http://ymerdigital.com

Page No:1047

https://doi.org/10.1038/s41579-020-0433-9
https://doi.org/10.1038/s41579-020-0433-9


97. Casey BM, Rice MM, Landon MB, et al. Effect of treatment of mild gestational diabetes on 

long-term maternal outcomes. Am J Perinatol. 2020; 37: 475-482. 

98. JPT Higgins, J Thomas, J Chandler, M Cumpston, T Li, MJ Page, VA Welch, eds. Cochrane 

Handbook for Systematic Reviews of Interventions Version 6.3 (Updated February 2022). 

Cochrane, 2022. 

99. Page MJ, Moher D, Bossuyt PM, et al. PRISMA 2020 explanation and elaboration: updated 

guidance and exemplars for reporting systematic reviews. BMJ. 2021; 

    100. Nakshine and Jogdand A Comprehensive Review of Gestational Diabetes Mellitus:   

Impacts on Maternal Health, Fetal Development, Childhood Outcomes, and Long-Term 

Treatment Strategies, Cureus. 2023 Oct; 15(10): e47500. 

 

 

 

 

 

 

 

 

YMER || ISSN : 0044-0477

VOLUME 23 : ISSUE 02 (Feb) - 2024

http://ymerdigital.com

Page No:1048

https://pubmed.ncbi.nlm.nih.gov/?term=Nakshine%20VS%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Jogdand%20SD%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10663705/

