Gestational diabetes mellitus and the incidence of Diabetes mellitus post-partum — A Prospective study

Abstract

Background: The progression rate of GDM to T2DM is alarming and it is expected to increase as the year goes by.
The study is aimed at estimating the postpartum incidence of DM amongst GDM women and predict possible risk
factors.

Methodology: This was a prospective cohort study that was carried out at the University of Port-Harcourt Teaching
Hospital, Rivers State, Nigeria. We recruited 101 women using the hospital record from 2018-2019, 46 of them had
GDM while 55 did not have GDM. Needed medical information was extracted from the hospital records of the
participants. The postpartum DM status of the participants was determined using 75 g oral glucose tolerance test
(OGTT). DM was diagnosed using WHO criteria. All analysis was done using SPSS software version 21.0

Result: The postpartum incidence of DM (IGT and T2DM) was 72.9% amongst the GDM group compared with 9%
of the nGDM group followed for longer than 24 months. The significant risk factors for GDM was family history of
diabetes, prior diagnosis of GDM and having GDM during the pregnancy. The relative risk for DM was 4.29, which
means that a GDM mother has a 4 times likelihood of developing DM.

Conclusion: Prompt diagnosis and follow-up of GDM women postpartum should be encouraged to curb is rising
surge in T2DM.
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Background

There is an upsurge in the prevalence of non- communicable disease such as obesity, diabetes and nutrition related
chronic diseases (NRCDs). Diabetes is a chronic medical condition that affects the body making it unable to convert
food to serve as energy. Diabetes mellitus (DM) is defined by World Health Organization (WHO) as a metabolic
disorder of chronic hyperglycemia characterized by disturbances to carbohydrate, protein, and fat metabolism
resulting from absolute or relative insulin deficiency with dysfunction in organ systems [1]. When the body cannot
produce enough insulin or cannot make use of the insulin it makes such an individual can be considered diabetic. [2]
Gestational diabetes mellitus, which is a type of diabetes has been defined by the WHO as any degree of glucose
intolerance with onset, or first recognized during pregnancy. The International Diabetes Federation (IDF 2019)



reveals that about 415million people are living with diabetes and estimated that 223 million of these figure are
women (20-79 years) and it is expected to increase to 343 million by 2045 and over eighty percent of those affected
are from low- and middle-income countries where access to maternal care is often limited and Nigeria not left out.
[3]

There has been reported cases of increase in pooled prevalence of diabetes in sub-Saharan Africa from 2015 to 2019.
[4] As there continues to be a change in the trend of socioeconomic activities across developing countries so also
will the incidence of diabetes with a significant increase in the occurrence of both type 1 and type 2 diabetes which
is the major contributor in the global diabetes figure [3, 5]

It is one of the leading cause of perinatal and maternal morbidity and mortality especially in African countries as it
has both short and long term health consequences and puts two generations of people at risk of DM in the nearest
future. [6] Women who had gestational diabetes mellitus are at a high risk of developing type 2 diabetes in later life.
[7-9]

With different findings reported across the globe, it is therefore imperative that we determine the postpartum
incidence of diabetes and its risk factors amongst women who received antenatal care as there is a dearth of up to
date figure in Port-Harcourt using a hospital based research findings to contribute to what is known globally about
the subject of DM and take proactive measures to halt its rise through prompt postpartum screening time and
management.

MATERIALS AND METHODS

This study prospectively analyzed data of GDM (diagnosed between 24-28 weeks gestation using WHO diagnostic
criteria) and non-GDM (normal glucose tolerance test) women who registered at the Obstetrics and Gynaecology
department of the University of Port-Harcourt Teaching Hospital from January 1%, 2018 and December 31%, 2019.
Baseline information of the study participants was obtained from the hospital records. A total of 101 women made
up both GDM and non-GDM subjects were recruited for the study using systematic random sampling technique. All
women diagnosed as having GDM received dietary counselling and oral anti-diabetic therapy or insulin treatment
and self-monitoring of blood glucose level was carried out for proper monitoring of glucose level. A total of 101
women were followed up for a period of 24 months and longer after delivery to assess for postpartum outcomes of
GDM and its risk factors.

Women who had a history of diabetes or overt diabetes before pregnancy, multiple pregnancy, pre-existing
hypertension, chronic health conditions such as kidney disease, congestive heart failure, or on drugs that might
affect their glucose tolerance and pregnancy as at the time of oral glucose tolerance test postpartum were excluded
from the study.

A well-structured questionnaire was given to the participants to extract the quantitative data. The questionnaires was
written in simple and easy to understand English language. The questions was closed-ended. The questionnaires
answered questions on socio-demographics of the participants, some risk factors was also extracted such as history
of GDM in previous pregnancies, obstetric history, family history of diabetes, parity, and body mass index as well as
some information on follow-up. The postpartum OGTT and questionnaire was given to the participants from 1%,
April 2021 to 21%, December 2021. The participating mother was notified through telephone conversation and
booked for face to face interview where the questionnaires was administered, anthropometric measurements and oral
glucose tolerance test using the WHO 2013 diagnostic criteria for 75g.

The weight and height of the participants was measured to determine their body mass index (BMI). Weight was
measured in light clothing with a Seca Scale balance to the nearest 0.1kg, height was measured using a well
calibrated stadiometer without shoes to the nearest 0.5cm. Body mass index (BMI) was calculated as weight in kg
divided by height in m2. For each participant an initial screening of fasting blood glucose (FPG) was done after a
fasting period of 8 h using the Accu-Chek® Compact Plus glucometer (F. Hoffmann- La Roche AG, Basel,
Switzerland) after which 75g glucose load was given, after 1hour, plasma glucose concentration was measured and a
repeat was done 2hours later for all the study participants.

The following table summarizes the 2006 WHO recommendations for the diagnostic criteria for diabetes and
intermediate hyperglycemia

Diabetes
Fasting plasma glucose >7.0mmol/l (126mg/d)
2-h plasma glucose* or




>11.2mmol/l (200mg/dl)
Impaired Glucose Tolerance (IGT) >7.0mmol/l (126mg/d)
Fasting plasma glucose and
2-h plasma glucose* > 7.8 and < 11.1mmaol/I
(140mg/dl and 200mg/dl)
Impaired Fasting Glucose (IFG) 6.1 to 6.9mmol/l
Fasting plasma glucose (110mg/dl to 125mg/dl)
2-h plasma glucose* and (if measured)
<7.8mmol/l (140mg/dl)

*Venous plasma glucose 2-h after ingestion of 75¢ oral glucose load

*If 2-h plasma glucose is not measured, status is uncertain as diabetes or IGT cannot be excluded . [10]

Ethics approval for the study was obtained from the Ethics Committee of the University of Port-Harcourt, Rivers
State. Nigeria, permission was also sought from the Obstetrics and Gyneacology department of University of Port-
Harcourt Teaching Hospital and written informed consent was obtained from all women.

The information elicited from the questionnaires were coded and entered numerically for quantitative data into the
excel software. The frequency and percentage of the socio-demographic characteristics of the participants and the
independent variables were determined using the descriptive statistical tool on Statistical Package for Social
Sciences (SPSS) version 20.0 for Windows (IBM Corp. Released 2011. IBM SPSS Statistics for Windows, Version
20.0. Armonk, NY: IBM Corp). Data were expressed as counts and frequencies, means and standard deviation were
used for analyzing descriptive statistics while frequencies was used to compare using chi square to determine the
association that exists between the categorical variables of interest. P-value = 0.05 was used as the threshold for
statistical significance.

Results

From January 1%, 2018, to December 31%, 2019, we identified and recruited 101women in Port-Harcourt using the
inclusion criteria for our study.

The socio-demographic / baseline characteristics of the study participants is as shown in Table 1.

Table 1: Socio-demographics characteristics of the participants

Socio-demographics Frequency Per cent
Mother’s age category

21 - 30yrs 19 18.8
31 - 40yrs 74 73.3
41 - 50yrs 8 7.9
Parity

Primipara 26 25.7
Multipara 59 58.4
Grand multipara 16 15.8
Religion

Christianity 96 95.0
Islam 5 5.0
Education

No formal education 3 3.0
Primary 2 2.0
Secondary 21 20.8
Tertiary 75 74.3
Occupation

Housewife 18 17.8

Civil servant 26 25.7



Farming/Artisan 4 4.0

Professional/Engineer/Nurse/Teacher 12 11.9
Business 37 36.6
Clergy 1 1.0
Offspring age group(months)

24 -29 25 24.8
30-35 26 25.7
36 -41 47 46.5
42 — 47 3 3.0

The most prevalent age category was 31 — 40yrs 74 (73.3%) as these represents a large chunk of the study
participants; majority of the participants are multipara 59 (58.4%), Christians were more frequent 96(95.0%);
participants who had tertiary education 75(74.3%) were more frequent; most of the participants were
businesswomen 37(36.6%).

The mean BMI for the mothers, mean age in years for the mothers and offspring and the mean weight are presented
in Table 2 below;
Table 2: Descriptive statistics of continuous variables

Variables Mean(%) Standard Deviation
Mother’s BMI 30.1 5.116

Mother’s Age (years) 34.0 4.780

nGDM Mothers mean age (years) 33.6 5.387

GDM Mothers mean age (years) 35.1 3.489

nGDM Mothers mean weight (Kg) 75.8 13.284

GDM Mothers mean weight (Kg) 78.6 13.741

Offspring mean age (months) 32.8 5.223

The average BMI of the mothers was 30.15+5.11 and mean age was 34.0 = 4.78 for both study groups that is the
GDM and nGDM group, the GDM mothers had a higher mean age of 35.1 + 3.49 compared with the nGDM cohort.

The women were followed up for a minimum of 2 years and longer. From our study, the postpartum incidence of
diabetes mellitus is shown in Table 3

Table 3: Postpartum prevalence of gestational diabetes mellitus

Postpartum diabetes n (%)

GDM Status Diabetes Normal Total X2 p-value
GDM 35(72.9) 13(27.1) 48(100.0) 32.054 0.001
Non-GDM 9(17.0) 44(83.0) 53(100.0)

The development of diabetes postpartum were thus: At follow-up of GDM mothers, 35 mothers (72.9%) had
Diabetes Mellitus [(15 prediabetes and 20 T2DM)] while 13 mothers (27.1%) returned back to normoglycemic state.
For the nGDM mothers, 9 mothers (17.0%) had Diabetes [(7 prediabetes and 2 T2DM)] while a larger percentage of
the mothers continued in their original state 44 (83.0%), 53(100.0)]. The result was significant statistically (X
=32.054, 95% CI p < 0.001) in the prevalence of diabetes postpartum and GDM in mothers. The WHO defined
prediabetes as an intermediate hyperglycemic state that is made up of both impaired fasting glucose (IFG) and
impaired glucose tolerance (IGT) as it is below the diabetes threshold (10)

The Relative Risk of developing diabetes mellitus postpartum is shown in Table 4

Table 4: Risk estimate of gestational diabetes and development of diabetes postpartum

Postpartum diabetes Risk value 95% C.I.



Lower Upper

Odds ratio for GDM  status/ 1.3162 5.046 34.337
Postpartum diabetes

For cohort Postpartum Diabetes 4.294 2.311 7.980
For cohort Postpartum Normal 0.326 0.202 0.527

The Relative Risk of developing postpartum diabetes from GDM was 4.29 which means that a GDM mother has a
4.29 likelihood of developing DM postpartum.

Table 5: Comparison of Risk Factors with Gestational Diabetes

GDM Status Mothers Oral Glucose status X? p-value
Normal Prediabetes Diabetes
nGDM 44(83.0) 7(13.2) 2(3.8) 34.333 0.001*
GDM 13(27.1) 15(31.3) 20(41.7)
Previous history of diabetes

No Yes
nGDM 51(96.2) 2(3.8) 7.109 0.001*
GDM 11(22.9) 37(77.1)

BMI
Normal Overweight/Obese
nGDM 8(15.1) 45(84.9) 0.566 0.452
GDM 10(20.8) 38(79.2)
Age category
21 — 30yrs 31 — 40yrs 41 — 50yrs
nGDM 13(24.3) 34(64.2) 6(11.3) 4.830 0.089
GDM 6(12.5) 40(83.3) 2(4.2)
Total 19(18.8) 74(73.3) 8(7.9)
Parity
Primipara Multipara Grand multipara
nGDM 15(28.3) 30(56.6) 8(15.1) 0.386 0.825
GDM 11(22.9) 29(60.4) 8(16.7)
Total 26(25.7) 59(58.4) 16(15.8)
Smoking

No Yes
nGDM 52(98.1) 1(1.9) 0.915 0.339
GDM 48(100.0) 0(0.0)

Family history of diabetes

No Yes
nGDM 38(71.7) 15(28.3) 5.003 0.025*
GDM 24(50.0) 24(50.0)
nGDM
GDM

*-Significance, p<0.05

In Table 5, the significant risk factors for Diabetes Mellitus were: Family history of Diabetes, Previous diagnosis of
Diabetes, and Mother’s Oral Glucose Tolerance (p<.05) while Body Mass Index, Smoking, Parity, Level of
education and age were not statistically significant.

Discussion



Abnormal glucose tolerance has been widely reported postpartum by different researchers amongst gestational
diabetic women which is same with our findings. With a constant spike in the trend of diabetes mellitus prevalence
across the globe and its public health burden, it has been predicted that between 2010 and 2030, the largest
percentage prevalence of DM will be reported in sub-Saharan Africa than any other region. [11] Nigeria having a
pooled prevalence of DM as 2.2% in 1992 and an increase to 5.77% in 2018 with the highest prevalence amongst
the south-south region of the country where our study is being carried out, it is therefore imperative that urgent
attention be given to the rising trend. Gestational diabetes mellitus has been considered to be one of the risk factors
of diabetes mellitus (T2DM) in later life [9,12]

From our findings the prevalence of DM (IGT and T2DM) was 72.9% postpartum amongst the GDM mothers
compared with 9% amongst the control subjects. Our findings is similar though higher than what was reported by
other prospective studies where Albreda et al., reported a prevalence of 56.2% amongst 766 Spanish women who
were followed for a period of 11 years, Zhirong et al., recorded a prevalence of 53.7% amongst 321 women who
were followed for a period of 5 years, Morimitsu et al., reported a prevalence rate of 44% amongst 34 Latino women
followed for a period of 16-24 weeks postpartum, Chunmei et al., reported a prevalence of 18.6% amongst 156
women who were followed for a duration of 46 days. [13,14,15,16]

The variation in prevalence across different studies stated above could be as a result of differences in study
population / sample size used for the studies ranging from 101 to 766 participants which can either have an
overpower or underpower effect on the outcome [17], number of years of follow-up/ postpartum interval as these
was buttressed by Kim C et al in a systematic review that the progressing to DM increases in the first 5 years
postpartum [18], ethnicity/race [19] and also the diagnostic criteria used which is similar to what was reported in a
systematic review where the prevalence varied between 2.6% to 70% across different study populations with
different characteristics [18].

In Nigeria, especially in South-south region which presents a greater percentage of the current pooled prevalence of
DM in the country, the role of some factors like socio-economics status, literacy of the study participants which
affects informed decision making in terms of choice of meals or consumption of what may seem to be healthy diet,
lack of engagement in physical activities, cultural acceptance of overweight as bigger is better, health and access to
healthcare all contributes to the high prevalence of DM [12].

Several studies have identified modifiable and non-modifiable risk factors of GDM such as BMI, advanced maternal
age, parity, hypertension, first degree relatives that are diabetic, ethnicity, prior diagnosis of GDM and gestational
age at delivery [13, 14, 15, 16, 20, 21-23]. Having a prior diagnosis of gestational diabetes, family history of
diabetes and also gestational diabetes in the current pregnancy were predictors of DM but no association was seen
amongst parity, ethnicity, maternal age, smoking and educational level. Our finding is in line with what was reported
in South India where there was no significant relationship between maternal age and development of T2DM
(p=0.089) [23].

A major limitation of our study is the difficulty in assessing the study participants as some booked for postpartum
screening didn’t turn up which is usually the case for postpartum care in our locality, also some risk factors of GDM
was not included, BMI of the participants was assessed postpartum which could have an effect on our findings.

CONCLUSION

Having reported a high postpartum prevalence of DM as 72.9% which shows a quick change from GDM to DM,
there is therefore a need for health care providers to encourage immediate and frequent testing and follow-up of
GDM mothers to lower the incidence rate while women who had an abnormally high glucose test result during
postpartum screening where immediately referred to the obstetricians for onward management. American Diabetes
Association guidelines recommend that women with GDM be screened 6-8 weeks postpartum and subsequently
every 3 years [24]. Madifiable risk factors should be addressed through behavioral changes such as engaging in
active physical activities, counseling on diet modification and control of BMI and non-modifiable risk factors should
also be given attention through the use of some pharmacological options which are available and easy to access.
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