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Abstract

Original Article

intrOductiOn

In the past decade, the prevalence of gestational diabetes 
mellitus (GDM) has been increasing worldwide. In 2015 alone, 
it was estimated that 20.9 million women had hyperglycaemia 
in pregnancy, 85.1% of which were due to GDM.[1] The 
complications arising due to GDM affect both the mother 
and the baby.[2,3]

Unfortunately, due to insufficient focus on prevention and 
lack of preconception planning, several challenges pertaining 
to maternal healthcare still remain. Lack of access to care and 
financial issues are some barriers to utilisation of healthcare.[4] 
In addition, health literacy is also becoming a growing and 
relevant factor that has been shown to decrease the risk 
of adverse outcomes in non-pregnant diabetic patients.[5] 
Improving health literacy helps the individual to comprehend 
and adopt a healthy lifestyle. The challenge, however, is that 
managing GDM requires women to come to terms with their 

diagnosis in a short period of time. Therefore, building health 
literacy skills and knowledge that is required to understand the 
importance of screening and managing the condition, within 
this short window period, is sometimes challenging.

Knowledge is an important component of health literacy.[6] 
Studies show that inadequate knowledge about the disease 
leads to poor understanding of medical information. This 
leads to limited adherence to management strategies and 
ultimately unfavourable pregnancy outcome.[7] In the Indian 
context, several cultural factors also play a very important 
role in health-seeking behaviour, especially amongst pregnant 
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women. Several studies have evaluated knowledge and 
awareness amongst type 2 diabetes mellitus (T2DM) patients; 
however, the same amongst pregnant women about GDM is 
limited. This study was aimed at evaluating the knowledge 
of GDM, including risk factors, importance of screening and 
post-partum follow-up, amongst pregnant women attending 
antenatal care in maternity clinics in South India.

MethOdOlOgy

The study participants were recruited from two antenatal 
clinics in metropolitan Chennai and three primary healthcare 
centres in and around rural Chunampet in Kanchipuram 
district in South India. A detailed questionnaire was used to 
obtain basic data regarding general awareness and knowledge 
about GDM and other issues related to screening, monitoring 
and post-partum follow-up. Knowledge on risk factors of 
GDM and long-term consequences of GDM in children 
born to GDM mothers was assessed using open-ended 
questions. Other questions were framed as closed-ended 
(Yes/No/Don’t know) questions. Education status was graded 
as illiterates, primary education, secondary education and 
graduates. Table 1 shows a partial set of questions used for 

the survey. The survey was conducted in both English and 
local language (Tamil).

Composite score for knowledge of gestational diabetes 
mellitus
The answers to questions were analysed and a scoring was 
performed as follows: for closed-ended questions, correct 
answers were graded as 1 and the incorrect ones (including 
‘don’t know’) as 0. For questions on risk factors that contribute 
to GDM, the highest score of 3 was given for women who 
ticked family history of T2DM and previous history of diabetes, 
2 for those who ticked maternal age and obesity and 1 for other 
options such as fertility treatments while all others were scored 
0. Similarly, for the question on long-term consequences of 
GDM in children born to GDM women, those who ticked 
glucose intolerance and T2DM were given a score of 2 while 
childhood obesity was scored 1 and all other responses as 
0. Thus, the least possible score was 0 if all answers were 
incorrect, and the maximum score was 15 if all answers were 
correct. This was converted into 100%. A composite score in 
percentage was then derived by dividing each individual’s 
score by maximum score possible. That is, if the individual had 
five correct answers for open-ended questions (score = 5) and 
had ticked ‘family history of T2DM’ for question 3 (score = 3), 
then the composite score would be 8/15 × 100 = 53.3%.

results

A total of 100 pregnant women attending the antenatal clinics 
were interviewed, of whom 59 were from Chennai city and 
the rest from rural areas of Kanchipuram district. The mean 
age of the women was 25 ± 4 years.

When questioned about the need for screening GDM, 88.7% 
of the women from the urban area believed that screening for 
GDM was necessary during pregnancy, while amongst rural 
women, only 51.2% felt that screening was essential [Figure 1]. 
Majority of women in the urban area (64.4%) felt that screening 
should be carried out during the first trimester itself while 
people from the rural area were less aware about when they 
should undergo screening.

Knowledge about risk factors that cause GDM was also poor 
amongst rural women, with 48.8% of them answering that they 
were unaware of any risk factor. In contrast, 55.9% of women 
from the urban area reported that family history of T2DM was 
an important risk factor [Table 2]. When questioned about the 
need to control blood sugar level during pregnancy, 58.5% 
of rural women did not know if proper control was essential, 
while 88.1% of urban women believed that good control was 
essential.

Figure 2 shows the knowledge about post-partum conversion 
to T2DM. Amongst urban women, 50.8% reported that GDM 
would lead to T2DM in future and the rest either did not know 
or had reported that GDM does not lead to T2DM. Amongst 
rural women, only 24.4% believed that GDM would lead 
to T2DM, 19.5% reported that GDM was only a temporary 

Table 1: Questionnaire used for data collection 
(partial set)
1. What are the known risk factors for GDM? (multiple responses 
allowed)

a. Family history of type 2 diabetes mellitus
b. Obesity
c. Diagnosis in previous pregnancies
d. Higher maternal age
e. Don’t know
f. Others:______

2. GDM is a risk factor for future type 2 diabetes mellitus
a. Yes
b. No
c. Don’t know

3. What are the long-term health consequences for the children born to 
GDM mothers? (multiple responses allowed)

a. Weight gain
b. Glucose intolerance
c. Type 2 diabetes mellitus in childhood and adolescence
d. Don’t know
e. Others:______

4. Do you think it is necessary for GDM women to have a blood sugar 
test performed after delivery?

a. Yes
b. No
c. Don’t know

5. If yes, how long after delivery should the blood sugar test be 
performed?

a. 6–12 weeks
b. Within a year
c. Others, specify:______
d. Don’t know

GDM: Gestational diabetes mellitus
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problem during pregnancy and the vast majority (56.1%) 
did not know anything about the progression to diabetes. 
49.2% of urban women and 75.6% of rural women did 
not know the long-term consequences of GDM to babies 
born to GDM women. T2DM in adolescents was the most 
commonly reported long-term consequence by women in both 
urban (32.2%) and rural area (14.6%), followed by childhood 
obesity (urban 15.3%, rural 9.8%) and glucose intolerance in 
children (urban 6.8%, rural 2.4%) [Table 3].

Amongst urban women, 74.6% believed that it was important 
to undergo post-partum testing to check blood sugar levels 
after delivery, with 54.5% of them answering that post-partum 
testing was to be performed between 6 and 12 weeks after 
delivery. However, amongst rural women, 41.5% answered 
that they did not know if a woman should undergo post-partum 
testing.

The mean per cent score of all the women regarding their 
knowledge on GDM was 46.1%. Amongst rural women, 
19.5% of them received the least score of 0% and only 2.4% 
of them received the maximum score between 75% and 99%. 
Amongst urban women, 28.8% received a score between 
75% and 99%, another 28.8% received a score between 50% 
and 74% and 30.5% received a score between 25% and 49%, 
while 11.9% scored the least between 1% and 24% [Table 4]. 
Table 5 shows the mean composite score (per cent) in relation 
to education status. The mean composite score increased with 
higher education in both urban and rural areas with graduates 
scoring the highest.

discussiOn

One of the major findings of this study is that there is a lack of 
awareness about GDM amongst pregnant women, especially 
in rural area. With the prevalence of diabetes and pre-diabetes 
increasing in India,[8] GDM is also increasing. In fact, even in 
the rural areas, there is a rising prevalence of GDM.[9] Thus, the 
results from this study pose a major concern. GDM has been 
understated as a benign condition for many decades. However, 
due to younger age of onset of T2DM amongst Asian Indians 

and transgenerational effects of GDM, detecting and treating 
GDM is of paramount importance.[10]

Although majority of the women believed that they should 
undergo screening for GDM during pregnancy, many were not 
clear about the timing of screening. Amongst urban women, 
knowledge about the need for proper control of blood sugars 
was better; however, this was not the case with women in rural 
areas. Over 75% of rural women did not have any idea about 
the long-term consequences of GDM, and 56% of them did 

Figure 1: Screening for gestational diabetes mellitus Figure 2: Knowledge about post‑partum conversion to type 2 diabetes 
mellitus

Table 2: What are the risk factors that contribute to 
gestational diabetes mellitus? (multiple responses 
allowed)

Risk factors Urban 
(n=59) (%)

Rural 
(n=41) (%)

Family history of type 2 diabetes 
mellitus

33 (55.9) 17 (41.5)

Obesity 10 (16.9) 6 (14.6)
Previous GDM 10 (16.9) 7 (17.1)
High maternal age 2 (3.4) 6 (14.6)
Don’t know 13 (22) 20 (48.8)
Others 5 (8.5) -
The numbers will not add up to 100% as some had ticked multiple 
options. GDM: Gestational diabetes mellitus

Table 3: What do you think are the long‑term 
consequences of gestational diabetes mellitus in children 
born to gestational diabetes mellitus mothers? (multiple 
responses allowed)

Long‑term consequences 
of GDM in children

Urban 
(n=59) (%)

Rural 
(n=41) (%)

Childhood obesity 9 (15.3) 4 (9.8)
Glucose intolerance 4 (6.8) 1 (2.4)
T2DM in adolescents 19 (32.2) 6 (14.6)
Don’t know 29 (49.2) 31 (75.6)
The numbers will not add up to 100% as some had ticked multiple 
options. GDM: Gestational diabetes mellitus, T2DM: Type 2 diabetes 
mellitus

[Downloaded free from http://www.journalofdiabetology.org on Friday, June 2, 2017, IP: 192.168.1.114]



Bhavadharini, et al.: Knowledge about GDM amongst pregnant women

Journal of Diabetology ¦ Volume 8 ¦ Issue 1 ¦ January-April 2017 25

not know that GDM would lead to the development of T2DM 
in future.

In India, especially in rural areas, the perception about healthy 
lifestyle with respect to diet and food is driven usually by 
the cultural habits.[11] Until quite recently, poor nutrition due 
to poverty was a major concern and therefore obesity was 
not considered as a risk for diabetes. With rapid economic 
development, obesity is becoming a huge burden in both urban 
and rural areas. Questions about risk factors revealed that a 
majority of rural women were unaware of any risk factor for 
GDM such as obesity and family history of T2DM. Poth and 
Carolan (2013) published similar results in a qualitative study, 
where they reported that most women were unaware of other 
factors related to GDM and were unable to understand how 
lifestyle and diet can reduce the risk of GDM.[12] Results from 
a study by Rhoads-Baeza and Reis (2010) also showed that 
majority of women did not understand the relationship between 
GDM, T2DM or familial risk factors.[13]

Most participants were also unaware of the possible effect 
of GDM on the mother or the baby. These findings are in 
line with results from the qualitative study by Poth and 
Carolan (2013).[12] Conversely, a study by Kaptein et al. (2011) 
showed that many of the women considered diagnosis of 
GDM as a signal to adapt to a healthy lifestyle, and a majority 
of them also reported a high perception of diabetes risk in 
future.[14] GDM is usually considered by many as a transient 
condition and that it is likely to exist only during pregnancy.[15] 
However, in reality, the rate of progression of GDM to T2DM 
is increasing. Earlier studies reported that women with GDM 
developed T2DM within 9 years post-partum.[16] Data from our 
recent study showed that as many as 20% convert to T2DM 

within a year after delivery.[17] Therefore, it is imperative that 
healthcare providers ensure that women receiving regular 
prenatal care are counselled about the long-term diabetes 
prevention strategies.

Poor literacy has been identified as a factor affecting adherence 
to medications, probably due to the fact that such patients are 
unable to read prescription labels and warnings.[5] Low literacy 
has been shown to be associated with worse knowledge on 
diabetes in the USA,[18] which in turn, has been linked to poor 
self-care and management. Similar results have been reported 
in Malaysia, where patients with the primary education had 
least knowledge about GDM.[19] The findings from this study 
confirm these previous research outcomes that showed that 
education has a strong impact on health literacy. Given that 
medication management is fundamental to glycaemic control, 
it is essential that the efforts are taken to help improve self-care 
through patient-specific approaches based on their literacy 
levels.

There may be several reasons for poor knowledge amongst 
pregnant women. An earlier study in Chennai, conducted 
amongst a representative population, showed that nearly 
25% of the residents of Chennai were not even aware about 
a condition called diabetes.[11] Therefore, it is not surprising 
that knowledge about diabetes during pregnancy or GDM 
amongst pregnant women is poor, both in urban and rural 
areas. Moreover, even amongst urban physicians, as seen 
from an earlier survey of ours conducted all over India, 
more than half of the diabetologists/endocrinologists and 
obstetrician/gynaecologists do not consistently follow 
any recommended guideline for the proper diagnosis of 
GDM.[20] If this is the scenario amongst urban physicians, 
it is reasonable to expect that knowledge about GDM 
screening and its management would be even much less 
amongst physicians in rural areas, who are the first point 
of contact for pregnant women, in antenatal clinics in the 
primary health centres. In addition, there is also a dearth of 
trained physicians and support staff like diabetes educators 
in rural areas. Therefore, it is essential to train physicians, 
especially in rural areas. Educational strategies then need 
to be put into a place for women to make them understand 
that GDM is a serious condition. Physicians, nurses and 
diabetes educators should ensure to discuss with patients 
about GDM, as a future risk for T2DM, and not just as a 
transient condition.

Although the sample size of this present study is limited, these 
findings nevertheless suggest the need for intensive education 
about GDM, training not only physicians and paramedical 
personnel but also the public at large, especially in rural areas 
of India and other developing countries. 

cOnclusiOn

Knowledge about GDM is poor amongst pregnant women, 
especially in rural areas. This highlights the need fortraining 
physicians, paramedical people and the public regarding GDM.

Table 4: Composite knowledge score of gestational 
diabetes mellitus

Composite score Urban (n=59) (%) Rural (n=41) (%)
0 - 8 (19.5)
1-24 7 (11.9) 8 (19.5)
25-49 18 (30.5) 17 (41.5)
50-74 17 (28.8) 7 (17.1)
75-99 17 (28.8) 1 (2.4)
100 - -

Table 5: Mean composite score (per cent) values 
amongst urban and rural pregnant women according to 
education

Education Mean composite score (per cent) 
values

Urban (n=59) Rural (n=41)
Illiterate - 3.4±4.7
Primary education 38.0±28.6 17.3±16.7
Secondary education 60.0±23.7 32.6±23.7
Graduate 60.9±17.5 52.0±12.8

[Downloaded free from http://www.journalofdiabetology.org on Friday, June 2, 2017, IP: 192.168.1.114]



Bhavadharini, et al.: Knowledge about GDM amongst pregnant women

Journal of Diabetology ¦ Volume 8 ¦ Issue 1 ¦ January-April 201726

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

references
1. International Diabetes Federation. IDF Diabetes Atlas. 7th ed. Brussels, 

Belgium: International Diabetes Federation; 2015.
2. Schneiderman EH. Gestational diabetes: An overview of a growing 

health concern for women. J Infus Nurs 2010;33:48-54.
3. Holmes HJ, Lo JY, McIntire DD, Casey BM. Prediction of diabetes 

recurrence in women with class A1 (diet-treated) gestational diabetes. 
Am J Perinatol 2010;27:47-52.

4. Bhavadharini B, Uma R, Saravanan P, Mohan V. Screening and 
diagnosis of gestational diabetes mellitus – Relevance to low and middle 
income countries. Clin Diabetes Endocrinol 2016;2:13.

5. Cavanaugh KL. Health literacy in diabetes care: Explanation, evidence 
and equipment. Diabetes Manag (Lond) 2011;1:191-9.

6. Baker DW. The meaning and the measure of health literacy. J Gen Intern 
Med 2006;21:878-83.

7. Ostlund I, Hanson U, Björklund A, Hjertberg R, Eva N, Nordlander E, 
et al. Maternal and fetal outcomes if gestational impaired glucose 
tolerance is not treated. Diabetes Care 2003;26:2107-11.

8. Deepa M, Bhansali A, Anjana RM, Pradeepa R, Joshi SR, Joshi PP, 
et al. Knowledge and awareness of diabetes in urban and rural India: 
The Indian Council of Medical Research India Diabetes Study 
(Phase I): Indian Council of Medical Research India Diabetes 4. Indian 
J Endocrinol Metab 2014;18:379-85.

9. Bhavadharini B, Mahalakshmi MM, Anjana RM, Maheswari K, Uma R, 
Deepa M, et al. Prevalence of gestational diabetes mellitus in urban and 
rural Tamil Nadu using IADPSG and WHO 1999 criteria (WINGS 6). 
Clin Diabetes Endocrinol 2016;2:8.

10. Ma RC, Tutino GE, Lillycrop KA, Hanson MA, Tam WH. Maternal 

diabetes, gestational diabetes and the role of epigenetics in their long 
term effects on offspring. Prog Biophys Mol Biol 2015;118:55-68.

11. Mohan D, Raj D, Shanthirani CS, Datta M, Unwin NC, Kapur A, 
et al. Awareness and knowledge of diabetes in Chennai – The Chennai 
Urban Rural Epidemiology Study [CURES-9]. J Assoc Physicians India 
2005;53:283-7.

12. Poth M, Carolan M. Pregnant women’s knowledge about the prevention 
of gestational diabetes mellitus: A qualitative study. Br J Midwifery 
2013;21:692-700.

13. Rhoads-Baeza ME, Reis J. An exploratory mixed method assessment of 
low income, pregnant Hispanic women’s understanding of gestational 
diabetes and dietary change. Health Educ J 2012;71:80-9.

14. Kaptein S, Evans M, McTavish S, Banerjee AT, Feig DS, Lowe J, et al. 
The subjective impact of a diagnosis of gestational diabetes among 
ethnically diverse pregnant women: A qualitative study. Can J Diabetes 
2015;39:117-22.

15. Carolan M, Steele C, Margetts H. Knowledge of gestational diabetes 
among a multi-ethnic cohort in Australia. Midwifery 2010;26:579-88.

16. Feig DS, Zinman B, Wang X, Hux JE. Risk of development of 
diabetes mellitus after diagnosis of gestational diabetes. CMAJ 
2008;179:229-34.

17. Bhavadharini B, Anjana RM, Mahalakshmi MM, Maheswari K, Kayal A, 
Unnikrishnan R, et al. Glucose tolerance status of Asian Indian women 
with gestational diabetes at 6 weeks to 1 year postpartum (WINGS-7). 
Diabetes Res Clin Pract 2016;117:22-7.

18. Kutner M, Greenberg E, Baer JA First Look at the Literacy of 
America’s Adults in the 21st Century. National Center for Education 
Statistics (NCES), Publication No. 2006470. Maryland, USA: NCES; 
2005.

19. Hussain Z, Yusoff ZM, Sulaiman SA. Evaluation of knowledge regarding 
gestational diabetes mellitus and its association with glycaemic level: 
A Malaysian study. Prim Care Diabetes 2015;9:184-90.

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

[Downloaded free from http://www.journalofdiabetology.org on Friday, June 2, 2017, IP: 192.168.1.114]


