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Abstract
Background: Gestational Diabetes Mellitus (GDM), a common obstetric complication, 
is defined as any degree of glucose intolerance with onset or first popularity at some 
point of being pregnant, because traditional hazard factors, which include maternal 
age, weight problems, and ethnicity, do now not explain the superiority of GDM within 
the pregnant population, there’s good-sized interest in spotting nontraditional, novel 
chance factors e.g. family history of DM. Aim: This work aims to determine Gestational 
Diabetes Mellitus (GDM) and its correlation with the family history of Diabetes 
Mellitus (DM) patients. Literature Review: A systematic search was performed over 
different medical databases to identify family medicine studies, which studied the 
outcome of the GDM group versus the Non-GDM group of pregnant patients. Using 
the meta-analysis process, either with fixed or random-effects models, we conducted a 
meta-analysis on the family history of DM as a primary outcome, and on the previous 
maternal history of GDM as a secondary outcome. Nine studies were identified 
involving 7432 patients, with 997 patients in the GDM group, and 6435 patients in the 
Non-GDM group. The meta-analysis process revealed that the random-effects model 
of the meta-analysis process revealed a highly significant increase in the family history 
of DM and previous maternal history of GDM in the GDM group compared to the 
Non-GDM group (p<0.01 respectively). Conclusion: To conclude, Gestational Diabetes 
Mellitus (GDM), a common obstetric complication, is defined as any degree of glucose 
intolerance with onset or first recognition during pregnancy. Because traditional 
risk factors, such as maternal age, obesity, and ethnicity do not completely explain 
the prevalence of GDM in the pregnant population, there is considerable interest in 
recognizing nontraditional, novel risk factors. Family history of DM has an important 
role in gestational diabetes.
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Introduction
Gestational Diabetes Mellitus (GDM) is a common problem 
of being pregnant. It’s far related to an expansion of maternal 
and infant perinatal headaches, which include preeclampsia, 
gestational high blood pressure, hydramnios in moms, and 
preterm beginning, hypoglycemia, macrosomia in infants, 
and so on. The pathogenesis of GDM continues to be now not 
completely understood, however, it is very similar to that of 
Type 2 Diabetes Mellitus (T2DM), in which strange pancreatic 
insulin release and Insulin Resistance (IR) being involved. [1]

Gestational Diabetes Mellitus (GDM) has an incidence starting 
from 2% to 22% international depending on the population and 
sort of diagnostic check and the ladies with GDM are liable to 
Impaired Glucose Tolerance (IGT) and Diabetes Mellitus (DM) 
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later in lifestyles. The use of early postpartum screening to 
rule out appears diabetes located at some stage in pregnancy 
and located that any diploma of glucose intolerance after being 
pregnant became as strong a predictor for future diabetes as 
GDM itself. [2]

Gestational Diabetes Mellitus (GDM), a common obstetric 
complication, is defined as any degree of glucose intolerance 
with onset or first popularity at some point of being pregnant. 
Because traditional hazard factors, which include maternal 
age, weight problems, and ethnicity, do now not explain the 
superiority of GDM within the pregnant population, there’s 
good-sized interest in spotting non traditional, novel chance 
factors e.g. family history of DM. The latest research has centered 
on the risk assessment of exposure to metals from each nature 
and environmental pollutants, which can also have a power on 
the development of unfavorable pregnancy consequences, along 
with GDM. In day-by-day lifestyles, more than one metals have 
ubiquitous get admission to the public thru ambient air, drinking 
water, food, medications and consumer products. [3]

The timely detection of glucose tolerance postpartum is 
important because progression to DM2 can be decreased 
by about forty percent by using implementing a way of life 
intervention programs after being pregnant. To obtain this aim, 
organizations including the yank university of obstetricians 
and gynecologists (ACOG), the American Diabetes Affiliation 
(ADA), the worldwide Federation of Gynecology and 
Obstetrics (FIGO), the National Institute for fitness and care 
excellence (great) suggest that all ladies who increase GDM 
undergo glucose tolerance checking out at 6 weeks–12 weeks 
postpartum, especially through an Oral Glucose Tolerance Test 
(OGTT). [4]

This work aims to determine Gestational Diabetes Mellitus 
(GDM) and its correlation with the family history of Diabetes 
Mellitus (DM) patients.

Literature Review
Our review came following the (PRISMA) statement guidelines. [5]

Study eligibility
The included studies should be in English, a journal published 
article, and a human study describing pregnant patients. 

The excluded studies were non-english, or animal studies or 
describing non-pregnant patients. 

Study identification
Basic searching was done over the PubMed, Cochrane library, 
and Google scholar using the following keywords: Gestational 
diabetes mellitus, family history, diabetes mellitus.

Data extraction
Comparative studies, clinical trials, and Randomized Controlled 
Trials (RCTs), which studied the outcome of the GDM group vs. 
non-GDM group of pregnant patients, will be reviewed.

Outcome measures included family history of DM as a primary 
outcome and previous maternal history of GDM as a secondary 
outcome. 

Study selection
We found 250 records, 190 excluded because of the title; 60 
articles are searched for eligibility by full-text review; 22 
articles cannot be accessed; 13 studies were reviews and case 
reports; 16 were not describing the functional outcome. 

The studies which met all inclusion criteria were 9 studies.

Statistical Analysis
Pooled Odds Ratios (OR), Proportions (%), with 95% Confidence 
Intervals (CI) assessed, using a statistical package (MedCalc, 
Belgium). The meta-analysis process was established via I2-
statistics (either the fixed-effects model or the random-effects 
model), according to the Q test for heterogeneity. 

The included studies were published between 2010 and 2021. 
Regarding the type of included studies, 3 studies (out of 9 
studies) were prospective, 4 were cross-sectional, while 2 
studies were retrospective [Table 1]. 

Regarding patients’ characteristics, the total number of patients 
in all the included studies was 7432 patients, with 997 patients 
in the GDM group, and 6435 patients in the non-GDM group 
[Table 1].

The mean maternal age of all patients was (29.16 years), and the 
mean BMI was (25.6) [Table 1].

Our meta-analysis included 9 studies comparing 2 different 
groups of patients; with a total number of patients (N=7432) 

Each outcome was measured by
• Odds Ratio (OR)

Table 1: Patients and study characteristics.

N Author Type of study
Number of patients

BMI (average) Maternal age 
(average years)Total GDM group Non-GDM 

group
1 Prospective 605 97 508 28.5 27
2 Retrospective 200 103 97 28 33
3 Prospective 815 39 776 26 30
4 Retrospective 512 106 406 22 31
5 Cross-sectional 303 22 281 20 23
6 Cross-sectional 1900 174 1726 29.5 30
7 Cross-sectional 973 108 865 --- 30
8 Cross-sectional 1212 202 1010 --- 23.5
9 Prospective 912 146 766 --- 35

[Table 2].

Soheylikhah et al., [6]

Khan et al., [7]

Erem et al., [8]

Lin et al., [9]

Begum et al., [10]

Macaulay et al., [11]

Groof et al.,  [12]

Chanda et al., [13]

Lewandowska et al., [14]



28 Annals of Medical and Health Sciences Research | Volume 11 | Issue S6 | December 2021

Alazmi AAF, et al.: Gestational Diabetes Mellitus and its Correlation with Family History of Diabetes Mellitus: Systematic Review and Meta-analysis

of GDM in the GDM group compared to the non-GDM group 
(p=0.004).

Discussion
This work aims to determine Gestational Diabetes Mellitus 
(GDM) and its correlation with the family history of Diabetes 
Mellitus (DM) patients.

The included studies were published between 2010 and 2021. 
Regarding the type of  included studies, 3 studies (out of 9 
studies) were prospective, 4 were cross-sectional, while 2 
studies were retrospective. 

Regarding patients’ characteristics, the total number of patients 
in all the included studies was 7432 patients, with 997 patients 
in the GDM group, and 6435 patients in the non-GDM group.

The mean maternal age of all patients was (29.16 years), and 
the mean BMI was (25.6). Our meta-analysis included 9 studies 
comparing 2 different groups of patients; with a total number of 
patients (N=7432).

Concerning the primary outcome measure, we found 9 studies 
that reported a family history of DM. 

• For the family history of DM.

• For the previous maternal history of GDM.

Concerning the primary outcome measure,

We found 9 studies reported a family history of DM. 

I2 (inconsistency) was 87.6%, Q test for heterogeneity (p< 
0.001), so random-effects model was carried out; with overall 
OR=3.39 (95% CI=2.106 to 5.459).

The random-effects model of the meta-analysis process revealed 
a highly significant increase in the family history of DM in the 
GDM group compared to the non-GDM group (p<0.01) [Figure 1].

Concerning the secondary outcome measures,

We found 6 studies that reported previous maternal history of 
GDM. 

I2 (inconsistency) was 89.6%, Q test for heterogeneity (p<0.001), 
so random-effects model was carried out; with overall OR=10.83 
(95% CI=2.096 to 55.994).

The random-effects model of the meta-analysis process revealed 
a highly significant increase in the previous maternal history 

Table 2: Summary of outcome measures in all studies.

N Author
Primary outcome Secondary outcome

Family history of DM Previous maternal history of GDM
GDM group Non-GDM group GDM group Non-GDM group

1 Soheylikhah et al. 74 230 7 6
2 Khan et al. 87 26 78 0
3 Erem et al. 27 215 2 2
4 Lin et al. 66 76 --- ---
5 Begum et al. 4 45 1 3
6 Macaulay et al. 56 419 --- ---
7 Groof et al. 76 503 50 363
8 Chanda et al. 24 51 --- ---
9 Lewandowska et al. 90 265 8 3

Figure 1: Forest plot (previous maternal history of GDM).
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The random-effects model of the meta-analysis process revealed 
a highly significant increase in the family history of DM in 
the GDM group compared to the non-GDM group (p<0.01). 
Which came in agreement with Hoorn et al., [3]  Aagaard et al., 
[2]  Chanda et al., [15]  Lewandowska  et al., [16]  Lee et al., 17] Li 
et al., [18]  Bogdanet et al., [19] Deng et al. [1] and Dalfrà et al. [4] 

Van Hoorn et al.,  reported that in step with Dutch scientific 
pointers, girls have been considered at high risk for GDM if 
they had one or more pre specified danger elements: BMI >30 
kg/m2, previous child with a birth weight above the 95th centile 
or 4500 g, history of GDM, a first-degree family member with 
any sort of diabetes mellitus, non-western ethnicity with a high 
prevalence of diabetes mellitus. [3]

Aagaard et al. reported that they determined a 70% diabetes rate 
25 years after pregnancy. The most effective family history of 
diabetes in cohort 2 was associated with conversion to occur 
diabetes (p<0.01), additionally after adjustment for age, BMI, 
non-danish origin, and smoking during pregnancy (p<0.01). [2]

Chanda et al. reported that ladies who passed tenth elegance 
(aOR=1.58), belonging to the muslim religion (OR=1.52) and 
above the poverty line (APL; OR=1.38) had a significantly 
extended chance of developing GDM compared with respective 
baseline groups (p<0.05). Gravida status, BMI, and being non-
anemic were non-significant chance factors for GDM. Family 
history of diabetes (OR=1.82) and smoking (OR=1.61) have 
been significant and independent predictors of GDM, found 
GDM prevalence of 16.7% in rural Assam (range: 12.9%- 
20.6%). Training (tenth bypass), age (26 years-30 years), 
religion (muslim), socioeconomic status (APL), tobacco use 
(presently smokers), and beyond records (own family history of 
diabetes) have been the massive primary predictors of GDM in 
rural Assam. [15]

Lewandowska et al. reported that a few categories of the family 
history had been impartial chance elements of GDM-1 or 
GDM-2. Compared to ‘absence of diabetes within the family’, 
girls with diabetes in the father had a 3.60 eight-fold growth 
in GDM-1 hazard (AOR-b=3.68 (2.23-6.07)), and ladies with 
diabetes in the mother had a 2.13-fold increase in GDM-1 
chance (AOR-b=2.13(1.1-4.14)) and a 4.73- fold growth in 
GDM-2 threat (AOR-b=4.73 (1.26-17.77)). Girls with diabetes 
inside the grandmother had a 2.34-fold increase in GDM-1 
hazard (AOR-b=2.34 (1.29-4.24)). [16]

Lee et al.  reported that more than one-half of the respondents 
had a family history of diabetes (56.5%) and high blood 
pressure (52.9%), whilst more than one-third had a family 
record of GDM (34.8%). Fine of lifestyles is an indicator of 
properly-being within the pregnant mom. But, almost one-
quarter of women with GDM have negative-to-moderate QOL. 
Moreover, women with GDM who have their family records of 
depression, tension, and a family history of GDM, in addition to 
folks that received insulin without or with OHA, and/or are on 
diet change, have better odds of getting poor-to-slight QOL. [17]

Li et al.  reported that family history of diabetes in first-degree 
relatives, gestational age at OGTT, and fasting and 2 h PG during 
OGTT in the course of pregnancy had been similar between 
the intensive care group and the standard care group. All these 

baseline variables were also comparable by using intervention 
amongst women who had been lost to follow-up. [18]

Bogdanet et al. reported that multivariate analysis using more 
than one logistic regression changed into done to model 
relationships among weight gain less than that advocated 
with the aid of the IOM and maternal and toddler outcomes, 
correcting for age, smoking status, ethnicity, and family records 
of diabetes (first-degree relatives). [19]

Deng et al.  reported that, in a meta-analysis, the overall OR of 
family history of T2DM for developing GDM was estimated as 
3.46, which was similar to the result in our study (OR=3.09). [1]

Dalfrà et al. reported that a positive family history of DM2 and 
a previous pregnancy with GDM were also significantly more 
common in the AGT group than in the NGT group. [4]

Concerning the secondary outcome measures, we found 6 
studies that reported previous maternal history of GDM. The 
random-effects model of the meta-analysis process revealed a 
highly significant increase in the previous maternal history of 
GDM in the GDM group compared to the non-GDM group 
(p=0.004). Which came in agreement with Venkataramani et al., 
[19] Aagaard et al., [2] Li et al. [18] and Dalfrà et al. [4]

Venkataramani et al. reported that women with a history of 
Gestational Diabetes Mellitus (GDM) are at increased hazard 
for type 2 diabetes and for that reason require ordinary follow-
up screening for diabetes; however, many women do no longer 
receive this screening, and especially low-income girls face 
disparities in receipt of recommended observe-up care. At the 
same time as those ladies may also have limited get admission 
to healthcare following pregnancy.

Aagaard et al.,  reported that, 15 years after pregnancy and after 
40 years of age. The women of cohort 2 with recent GDM are at 
risk of DM at a higher charge. on this background, our outcomes 
are beneficial in identifying the time in which GDM girls can 
also enjoy the effective implementation of evidence-based 
remedies to postpone and ad appear DM. [2]

Li et al. reported that growing evidence suggests that girls with 
a history of GDM have a markedly improved chance of diabetes 
later in life, but it’s far still unknown whether in-depth control 
of GDM has benefits for the prevention of maternal diabetes at 
postpartum and later in life. [18]

Dalfrà et al. reported that, belonging to an immigrant ethnic 
group, having a positive family record of type 2 diabetes, and 
wanting insulin therapy for the duration of pregnancy emerged 
as the best predictors of AGT developing after being pregnant 
complicated using GDM. These findings are steady with those 
of Lawrence. [4]

Conclusion
To conclude  Gestational Diabetes Mellitus (GDM), a common 
obstetric complication, is defined as any degree of glucose 
intolerance with onset or first recognition during pregnancy. 
Because traditional risk factors, such as maternal age, obesity, 
and ethnicity do not completely explain the prevalence of GDM 
in the pregnant population, there is considerable interest in 

[
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recognizing nontraditional, novel risk factors. Family history of 
DM has an important role in gestational diabetes.
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