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Abstract

Background: The burden of Gestational diabetes mellitus (GDM) is significantly increasing worldwide and the
disorder causes substantial short term and long-term adverse effects both to the mother and the unborn baby.
Public health measures to increase awareness of GDM among pregnant women may aid in prevention of the
disease through life style modification, screening, early diagnosis and management but very few studies have
assessed awareness of GDM among pregnant women in sub Saharan Africa and none of these are from Uganda.
This study therefore sought to evaluate the level of and factors associated with awareness of GDM among
pregnant women attending antenatal care at Kawempe National Referral Hospital (KNRH), the busiest obstetric unit
in Uganda, so as to assess their health sensitization needs.

Methods: This was a cross-sectional study. We recruited 403 participants at 30 weeks of gestation and above after
giving written informed consent. Systematic sampling was used to select participants and data was collected using
pretested interviewer-administered questionnaires. The collected data was entered in Epidata version 4.2 and
exported to Stata for analysis. Continuous variables were summarized using mean and standard deviation.
Categorical variables were summarized using frequencies and proportions. Factors associated with awareness were
assessed at both bivariate and multivariate levels.

Results: Four hundred three pregnant women were recruited, majority (35.5 %) were between 20 and 24 years and
their mean age was 26.6 years. Only 125 (31 %) participants were aware of GDM. Age and educational level were
significantly associated with awareness of GDM. Women aged 35 years and above were more likely to be aware of
GDM (OR = 2.34 (95 % CI = 1.14–4.81) p = 0.021. Women with primary education or no education were less likely to
be aware (OR = 0.48 (CI 0.24–0.96) p = 0.038.

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: annettee.nakimuli@gmail.com
Department of Obstetrics and Gynaecology, School of Medicine, Makerere
University College of Health Sciences, Kampala, Uganda

Byakwaga et al. BMC Pregnancy and Childbirth          (2021) 21:467 
https://doi.org/10.1186/s12884-021-03927-x

http://crossmark.crossref.org/dialog/?doi=10.1186/s12884-021-03927-x&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:annettee.nakimuli@gmail.com


Conclusions: Awareness of GDM was poor among study participants. There is need to improve the health
education programs in order to increase awareness of GDM among women attending ANC at KNRH. Women
below 35 years of age and those with primary education or less should be specifically targeted when giving health
education sessions so as to increase their awareness of GDM.
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Background
The occurrence of diabetes mellitus for the first-time
during pregnancy, also known as gestational diabetes
mellitus (GDM), has been described by the International
Diabetes Federation as a severe and neglected threat to
maternal and child health [1]. In 2017, globally, 21.3 mil-
lion live births had some form of hyperglycemia in preg-
nancy and of these, an estimated 84 % were due to
GDM. Most of these cases of hyperglycemia in preg-
nancy reported were mainly in low- and middle-income
countries (LMICs), where the human resource for health
is not well equipped to handle such conditions and
where access and utilization of maternal health services
is still quite low [1]. In Africa, the prevalence of GDM
has been estimated to range between 3.2 and 14 % de-
pending on the diagnostic criteria used [2]. In Uganda,
GDM is screened using an oral glucose tolerance test
(OGTT) where GDM is diagnosed if one or more of the
following criteria were met following a 75 g oral glucose
ingestion; fasting plasma glucose of 5.1–6.9 mmol/L or
1 h plasma glucose ≥ 10.0 mmol/L or 2-hour plasma glu-
cose 8.5–11.0 mmol/L. A study done in Uganda at St.
Francis Nsambya Hospital revealed an alarmingly high
prevalence of hyperglycemia first detected in pregnancy
of 31.9 and 23.8 % of these had no risk factors [3].
Women with GDM are at greater risk for adverse

pregnancy outcomes, notably, macrosomia of their new-
borns and pre-eclampsia [4, 5]. They are also over 20
times more likely to develop type 2 diabetes (T2DM),
2.8 times more likely to develop ischemic heart disease,
and twice as likely to develop hypertension in their life
time [6]. Furthermore, their infants are also at risk of be-
coming overweight or obese as young children and are
more prone to developing T2DM [7, 8]. Despite the
many complications associated with GDM, majority of
women in LMICs are either not screened or improperly
screened for GDM irrespective of the fact that these
countries account for 80 % of the global diabetes melli-
tus burden as well as 90 % of all cases of maternal and
perinatal deaths and poor pregnancy outcomes [9].
In Kawempe National Referral Hospital (KNRH), uni-

versal or even selective testing are not routinely done for
pregnant women yet according to the International Fed-
eration of Gynecology and Obstetrics (FIGO) Initiative
on gestational diabetes mellitus, GDM should be treated
with a public health focus to raise awareness of the links

between hyperglycemia and poor maternal and fetal out-
comes as well as to the future health risks to mother
and offspring and that all pregnant women should be
tested for GDM [9]. The low screening for GDM may be
majorly due to health systems policies that have not
adopted the recommendation of universal screening but
could also partly be due to lack of awareness about
GDM and negative perceptions from mothers. Aware-
ness of GDM among pregnant women could be one of
the key strategies in primary prevention of the disease
since it translates to adoption of healthy life styles, better
health seeking behaviors including early screening, diag-
nosis and management of the disease. A study done in
South Tamil Nadu, India, 88.7 and 51.2 % of women
aware of GDM from urban and rural areas respectively
believed that screening for GDM was essential [10]. An-
other study conducted in South Korea that aimed at
measuring the effect of health promotion on diagnosis
and management of diabetes mellitus showed that health
promotion campaigns can enhance early diagnosis and
management of diabetes mellitus [11]. These studies
confirm the importance of awareness in disease preven-
tion, early screening, diagnosis and management.
Very few studies have assessed awareness of GDM

among pregnant women and none of these are from
Uganda. This study therefore sought to evaluate the level
of and factors associated with awareness of GDM among
pregnant women attending antenatal care (ANC) at
KNRH, which is the busiest obstetric unit in Uganda, so
as to assess their health sensitization needs.

Methods
This was a cross-sectional study conducted at Kawempe
National Referral Hospital (KNRH). KNRH is located
about 12kms away from the city centre of Kampala. The
hospital is a women’s and children’s hospital and re-
ceives patients referred from other health facilities
within and outside Kampala district, as well as walk-ins
from the surrounding districts of Kampala and Wakiso.
The catchment area of the hospital has a heterogenous
population, consisting of the urban poor and those with
average income. Pregnant mothers are expected to at-
tend a minimum of eight ANC visits during the whole
duration of pregnancy. The hospital runs an antenatal
care (ANC) clinic 3 times a week with an estimated
average daily attendance of 200–300. The study was
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conducted for 8 weeks during the months of January
and February 2020.
This was an exploratory study that utilized a sample

size of 403. Systematic sampling was used to select par-
ticipants and every 15th eligible pregnant woman was
selected. The first participant was chosen by considering
the first pregnant woman that arrived at the ANC clinic
and met the study criteria.
The study included pregnant women at 30 weeks of

gestation and above calculated using dates of the last
normal menstrual period (LNMP) or ultrasound scan
where LNMP was unknown. All participants gave writ-
ten informed consent to participate and pregnant
women with preexisting history of type 1 or type 2
diabetes mellitus were excluded.
Data was collected using interviewer administered

questionnaires adapted from previously published work
[12]. The variables that were added in the questionnaire
included history of antenatal screening for RBS, history
of screening for OGTT, history of high blood pressure
and HIV status of the participants. Questions assessing
awareness of GDM were not changed. This question-
naire was piloted on women attending the antenatal
clinics at Kawempe Hospital before use on study partici-
pants. The tool investigated the background information
of the patient, obstetric history, medical history and 15
questions on awareness of gestational diabetes including
its risk factors, diagnosis, treatment and complications.
The questions on risk factors assessed the awareness on
risk of GDM in patients with obesity prior to pregnancy,
excessive weight gain during present pregnancy, history
of diabetes mellitus during previous pregnancies, and
family history of diabetes. The options provided were
yes, no, and I don’t know. ‘Yes’ was considered as the
right response. Awareness on the course of GDM and its
consequences to the unborn baby and mother was
assessed by questions on whether GDM usually disap-
peared after delivery, whether women with GDM and
children born to these women were at an increased risk
for future T2DM and obesity. ‘Yes’ was considered to be
the correct response. To assess awareness on screening
and diagnosis of GDM, questions on the test used and
the timing of the test during pregnancy were asked. Op-
tions for the test used were urine test, blood test, blood
test after a glucose load and I don’t know. Blood test
and blood test after a glucose load were considered to be
the correct answers. For the timing of the test the op-
tions given were, 12–16 weeks (3–4 months), 24–28
weeks (6-7months), during delivery and I don’t know.
24-28weeks (6–7 month) was considered as the correct
answer. Their awareness on treatment of GDM was
assessed using questions with options as diet and exer-
cise, oral antidiabetic drugs, insulin injections and I
don’t know. Diet and exercises, insulin injections, and

oral antidiabetic drugs were considered as the correct re-
sponse. Each correct response was given a score of 1 and
each woman was scored out of a total of 15. A score of
0–5 was considered as poor knowledge, 6–9 as fair, and
10–15 as good knowledge of GDM. Patients found to
have good and fair knowledge were considered to be
aware of GDM and those with low knowledge were con-
sidered unaware.
Frequencies and percentages for the different categor-

ies of the variables were obtained through tabulating the
respective variables. Cross tabulations of the outcome
variable and each independent variable was done to ob-
tain frequencies and percentages of the pregnant women
who were aware and those who were not aware of
GDM. Bivariable analysis was done using the simple lo-
gistic regression model to obtain crude odds ratios, 95 %
confidence interval and the corresponding p-values.
Multiple logistic regression using the Backward Elimin-
ation Model Building Technique was conducted to ob-
tain adjusted odds ratios, 95 % confidence interval and
the corresponding p-values. Variables with the least sig-
nificance based on the p-values were removed one by
one at the different steps of the model building. Check-
ing for goodness of fit of the model was done based on
the Akaike Information Criteria (AIC). Significance of
the independent variables was set at p < 0.05.

Results
A total of 403 pregnant women were interviewed. From
Table 1 majority of participants (35.5 %) were aged 20–24.
Only 30 (7.4 %) respondents were in the age category of

Table 1 Baseline socio-demographic characteristics of study
participants

Characteristic Frequencies n = 403 Percentages (%)

Age Mean (SD) = 26.56 (5.52)

15–19 30 7.4

20–24 143 35.5

25–29 114 28.3

30–34 72 17.9

35 and above 44 10.9

Marital Status

Married/partnered 386 95.8

Not married/partnered 17 4.2

Education

None/Primary 77 19.1

Secondary 253 62.8

Tertiary/University 73 18.1

Employment Status

Not Employed 181 44.9

Employed 222 55.1
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15–19. 386 (95.8 %) reported to be married whereas only
17 (4.2 %) were not married. Secondary education was the
highest level attained by majority of the respondents 253
(62.8 %). Among them, 222 (55.1 %) were employed
whereas 181 (44.9 %) were not employed.

From Table 2, majority 218 (54.1 %) of the participants
had history of carrying 1–3 viable pregnancies. Only 22
(5.5 %) of the study participants had high blood pressure
and 23 (5.7 %) reported to have been living with HIV.
Among them, 55 (13.6 %) and 5 (1.2 %) reported to have
had random blood sugar (RBS) and oral glucose toler-
ance test (OGTT) respectively. Only 38 (9.4 %) reported
having had a family member with diabetes mellitus.

Only 125 (31.0 %) of the participants were aware of
GDM (Table 3). Table 4, shows the bivariate analysis for
factors associated with awareness of GDM among preg-
nant women attending antenatal care at KNRH. At mul-
tivariable analysis as shown in Table 5, age and
education were significantly associated with being aware
of Gestational Diabetes Mellitus among pregnant women
attending antenatal care at Kawempe National Referral

Hospital. The odds of being aware of Gestational Dia-
betes Mellitus among pregnant women aged 35 and
above are 2.34 [95 % CI = 1.14–4.81] times that of
women aged 20–24. The odds of being aware of Gesta-
tional Diabetes Mellitus among pregnant women who
attained primary education was 0.48 [95 %CI = 0.24–
0.96] times that of pregnant women who attained sec-
ondary education. Pregnant women who had attained
primary education were 52 % less likely to be aware of
Gestational Diabetes Mellitus compared to those who
had attained secondary education.

Discussion
In this study, about one third (31 %) of the pregnant
women were aware of GDM, its risk factors, complica-
tions and how it is screened and treated. These findings
were very much in agreement with studies by other re-
searchers who found awareness of GDM to be low
among pregnant women attending antenatal clinics.
Shriraam et al., in South India [12] and a study done in
Bangladesh [13] found that only 17.5 and 26.3 % respect-
ively of pregnant women were aware of GDM which was
slightly lower when compared to this study and this
could be because these studies included women from
rural settings where as our study was conducted in an
urban setting but with a heterogenous population con-
sisting of the urban poor and those with average income.
Similarly, a study done in Southern Nigeria [14] showed
an overall awareness score of 26.2 % though this study
assessed awareness of GDM among women of repro-
ductive age and not pregnant women as ours. On the
contrary, a study done in Sharjah, a city in the United
Arab Emirates (UAE) showed that a greater proportion
of women 73.5 % were aware of the disease [15]. Ad-
equate awareness of GDM translates to early screening/
diagnosis and better adherence to management strat-
egies hence improving pregnancy outcomes. In a system-
atic review, increased patient understanding of the
necessity and procedure of screening resulted in a higher
screening uptake thus enabling earlier diagnosis and
management of diabetes [16]. Additionally, a study done
in China showed that health education combined with
routine nursing care in pregnant women diagnosed with
GDM significantly resulted in better pregnancy out
comes such as lower incidence of premature delivery,
polyhydramnios, postpartum hemorrhage, fetal distress
and urinary tract infections [17].

Table 2 Obstetric and medical history of study participants

Characteristic Frequencies Percentages (%)

Obstetric History

Parity

Nulliparous 136 33.7

1–3 218 54.1

4 and above 49 12.2

History of antenatal screening for RBS

Yes 55 13.6

No 348 86.4

History of antenatal screening for OGTT

Yes 5 1.2

No 398 98.8

History of GDM in previous pregnancies (n = 278)

Yes 20 7.2

No 258 92.8

Medical History

High Blood Pressure

Yes 22 5.5

No 381 94.5

HIV

Yes 23 5.7

No 380 94.3

Family Member with Diabetes Mellitus

Yes 38 9.4

No 365 90.6

Table 3 Level of awareness of gestational diabetes mellitus

Dependent variable Frequencies Percentages (%)

Level of awareness of Gestational Diabetes Mellitus (GDM)

Not aware of GDM 278 69.0

Aware of GDM 125 31.0
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Inadequate health care provider knowledge on GDM,
late ANC attendance as well as lack of standard guide-
lines, supplies and equipment for screening and manage-
ment of GDM are also major barriers to early detection
and management of GDM in LMICs [18].
In this study, age of the participants was independently

associated with awareness of GDM, with the older
women more likely to be aware than the younger ones.
The odds of being aware of GDM among pregnant

women aged 35 years and above were 2.34 times that of
women aged 20–24 years. Studies by Dhyani et al., Gas-
trich at al, Choi at al and Sangeetha at al showed similar
findings with older participants (> 30 years) more likely
to be aware of GDM than the younger ones [19–22].
This could be explained by the fact that most older
women have a higher parity than the younger ones
hence are more likely to have had exposure to informa-
tion on GDM from ANC clinics attended in the previous

Table 4 Bivariate analysis for factors associated with awareness of GDM among pregnant women attending ANC at KNRH

Variables Level of awareness of GDM Crude OR [95% CI] p-value

Aware n (%) Not aware n (%)

Age

20–24 39 (27.27) 104 (72.73) Ref.

15–19 5 (16.67) 25 (83.33) 0.53 [0.19–1.49] 0.231

25–29 32 (28.07) 82 (71.93) 1.04 [0.60–1.80] 0.887

30–34 28 (38.89) 44 (61.11) 1.70 [0.93–3.09] 0.084

35 and above 21 (47.73) 23 (52.27) 2.43 [1.21–4.89] 0.012

Marital Status

Married 119 (30.83) 267 (69.17) Ref.

Not Married 6 (35.29) 11 (64.71) 1.22 [0.44–3.39] 0.698

Education

Secondary 79 (31.23) 174 (68.77) Ref.

None/Primary 15 (19.48) 62 (80.52) 0.53 [0.29–0.99] 0.048

Tertiary/University 31 (42.47) 42 (57.53) 1.63 [0.95–2.78] 0.075

Employment Status

Employed 79 (35.59) 143 (64.41) Ref.

Not Employed 46 (25.41) 135 (74.59) 0.62 [0.40–0.95] 0.029

Parity

Nulliparous 40 (29.41) 96 (70.59) Ref.

1–3 66 (30.28) 152 (69.72) 1.04 [0.65–1.67] 0.863

4 and above 19 (38.78) 30 (61.22) 1.52 [0.77–3.01] 0.230

History of antenatal screening for RBS

No 105 (30.17) 243 (69.83) Ref.

Yes 20 (36.36) 35 (63.64) 1.32 [0.73–2.40] 0.358

History of antenatal screening for OGTT

No 123 (30.90) 275 (69.10) Ref.

Yes 2 (40.00) 3 (60.00) 1.49 [0.25–9.05] 0.665

History of High Blood Pressure

No 116(30.45) 265(69.55) Ref.

Yes 9 (40.91) 13 (59.09) 1.58 [0.66–3.81] 0.306

HIV

No 117(30.79) 263(69.21) Ref.

Yes 8 (34.78) 15 (65.22) 1.20 [0.49–2.91] 0.688

Family Member with Diabetes Mellitus

No 111(30.41) 254(69.59) Ref.

Yes 14 (36.84) 24 (63.16) 1.33 [0.67–2.68] 0.417
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pregnancies, but parity was not associated with increased
awareness of GDM in our study. On the contrary, a
study by Price et al. done in Samoa found that younger
participants were more likely to be aware of the disease
compared to older participants; that is women aged 18–
22 years had the greatest level of awareness of GDM
(61 %; n = 86), while those aged 33–37 years had the
lowest level of awareness (39 %; n = 55) [23].

Level of education of the participants was significantly
associated with awareness of GDM, with women who
had attained primary education or less 52 % less likely to
be aware of GDM compared to those who had attained
secondary education. Bhowmik et al., Balaji et al. and
Lakshmi et al. reported similar findings. In these studies,
participants with higher educational status were found
to have a significantly higher mean knowledge score
than their counterparts [10, 13, 24]. This could be be-
cause education has a strong impact on health literacy;
that is, pregnant women with higher education status
are able to read health posters, get information from
health-related articles and literature and have better un-
derstanding of the health information given to them by
the health personnel during antenatal care. It is also pos-
sible that women with higher education status have bet-
ter exposure to mass media like television, radio and
internet through which they can gain health information
and knowledge. Studies on effects of public health edu-
cation campaigns through mass media showed that these
platforms can evoke positive behavioral change [25–27]
hence these media platforms can effectively act as chan-
nels through which the public can obtain information on
GDM.

Limitations of the study
The study only included pregnant women at 30 weeks of
gestation and above hence excluding pregnant women
that were in the first and second trimester, this was done
in order to investigate if history of screening for GDM
in the index pregnancy was associated with awareness of
GDM. Screening for GDM is routinely done between 24
and 28 weeks of gestation. The awareness of GDM in
women in the early gestation period may be different
from those 30 weeks and above.

Conclusions
A significant proportion of pregnant women were not
aware of GDM, it’s risk factors, complications, how it is
prevented, screened and treated. Increasing age and
higher education were associated with increased aware-
ness of GDM. There is therefore need to improve the
health education programs both at community level and
in health facilities in order to increase awareness of
GDM among pregnant women in Uganda. Women
below 35 years of age and those who have attained pri-
mary education or less should be specifically targeted
when giving health education sessions so as to increase
their level of awareness of GDM.
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Yes 1.07 (0.51–2.24) 0.857

Byakwaga et al. BMC Pregnancy and Childbirth          (2021) 21:467 Page 6 of 8



Normal Menstrual Period; OGTT: Oral glucose tolerance test; RBS: Random
blood sugar; T2DM: Type 2 diabetes mellitus; WHO: World Health
Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12884-021-03927-x.

Additional file 1.

Acknowledgements
The authors gratefully acknowledge all the women who volunteered their
time to participate in the study. Our gratitude goes to all members of the
Department of Obstetrics and Gynecology at Makerere University for their
intellectual guidance. We thank the antenatal clinic staff members of
Kawempe National referral Hospital for all their support towards the study
team. We also thank Miss Mackline Ninsiima for her expert statistical
guidance that helped us with data analysis.

Authors’ contributions
EB, AN, and MS developed the study protocol and methods, EB obtained
funding for the study and took part in data collection, entry, analysis and
interpretation. EB wrote the first draft of the manuscript. AN and MS revised
the manuscript critically and made amendments. The author(s) read and
approved the final manuscript.

Funding
The Research reported was supported by the Fogarty International Center of
the National Institutes of Health, U.S. Department of State’s Office of the U.S.
Global AIDS Coordinator and Health Diplomacy (S/GAC), and President’s
Emergency Plan for AIDS Relief (PEPFAR) under Award Number
1R25TW011213. The content is solely the responsibility of the authors and
does not necessarily represent the official views of the National Institutes of
Health.”
We acknowledge the HEPI-SHSSU for funding this research.

Availability of data and materials
All data generated or analysed during this study are included in this
published article [and its supplementary information files].

Declarations

Ethics approval and consent to participate
The conduct of this study followed the Declaration of Helsinki on protection
of the rights of human participants in medical research. Participation in the
study carried minimal risks and this was explained to participants. The study
was approved by the Makerere University School of Medicine Research and
Ethics Committee (SOMREC) under study number; REC REF. Number 2019 −
155 that is supervised by the Uganda National Council for Science and
Technology – the overall national body that oversees ethical conduct of
research in Uganda. Written informed consent was obtained from all the
study participants. Participants were informed about their free will to
participate or not, and ability to withdraw from the study at any time with
no consequence on their health care. As per the Uganda National Council
for Science and Technology, pregnant teenage mothers above 14 years of
age are considered emancipated minors capable of giving informed consent
(https://www.uncst.go.ug/guidelines-and-forms/National Guidelines for
Research Involving Humans as Research Participants). We therefore included
participants in this age group in our study.

Consent for publication
Not applicable.

Competing interests
No conflict of interest.

Received: 5 November 2020 Accepted: 2 June 2021

References
1. Diabetes Atlas. IDF:International Diabetes Federation. 2017.
2. Macaulay S, Dunger DB , Norris SA. Gestational diabetes mellitus in Africa: a

systematic review. PLoS One. 2014;9(6):e97871.
3. Nakabuye Betty BS, Byaruhanga Romano. Prevalence of hyperglycaemia first

detected during pregnancy and subsequent obstetric outcomes at St.
Francis Hospital Nsambya. BMC Res Notes. 2017;10(1):174.

4. Beucher G, VdLB, Dreyfus M. Maternal outcome of gestational diabetes
mellitus. J Gynecol Obstet Biol Reprod. 2010;39(8):171–88.

5. Wendland EMT, Falavigna Maria Regina, Trujillo Maicon, Dode Janet,
Campos Maria Alice, Duncan Maria Amélia, Schmidt Bruce B, Inês Maria.
Gestational diabetes and pregnancy outcomes-a systematic review of the
World Health Organization (WHO) and the International Association of
Diabetes in Pregnancy Study Groups (IADPSG) diagnostic criteria. BMC
Pregnancy Childbirth. 2012;12(1):23.

6. Barbara Daly KAT, Thomas Neil, Gokhale Krishna, Martin James, Webber
Jonathan, Keerthy Deepi, Jolly Kate, Saravanan Ponnusamy, Nirantharakuma
Krishnarajah. Increased risk of ischemic heart disease, hypertension, and
type 2 diabetes in women with previous gestational diabetes mellitus, a
target group in general practice for preventive interventions: a population-
based cohort study. Plos Med. 2018;15(1):e1002488.

7. Liwei Chen RM, Chatry Adaire, Hu Gang. Gestational Diabetes Mellitus: Its
Epidemiology and Implication beyond Pregnancy. Curr Epidemiol Rep. 2016;
3:1–11.

8. Hammoud NM, Visser GH, van Rossem L, Biesma DH, Wit JM, de Valk HW.
Long-term BMI and growth profiles in offspring of women with gestational
diabetes. Diabetologia. 2018;61:1037–45.

9. Moshe Hod AK, Sacks David A, Hadar Eran, Agarwal Mukesh, di Renzo Gian
Carlo, Roura Luis Cabero, McIntyre Harold David, Morris Jessica L., Divakar
Hema. The International Federation of Gynecology and Obstetrics (FIGO)
Initiative on Gestational Diabetes Mellitus: A Pragmatic Guide for Diagnosis,
Management, and Care. Int J Gynecol Obstet. 2015;131(3):S173-211.

10. Bhavadharini B, Deepa M, Nallaperumal S, Anjana RM, Mohan V. Knowledge
about gestational diabetes mellitus amongst pregnant women in south
Tamil Nadu. J Diabetol. 2017;8:22–6.

11. Lee J, Smith JP. The effect of health promotion on diagnosis and
management of diabetes. J Epidemiol Community Health. 2012;66(4):366–
71.

12. Shriraam V, Anitha Rani M, Sathiyasekaran BWC, Mahadevan S. Awareness of
gestational diabetes mellitus among antenatal women in a primary health
center in South India. Indian J Endocrinol Metab. 2013;17(1):146–8.

13. Bhowmik BAF, Ahmed T, Siddiquee T, Ahmed T, Pathan F. Evaluation of
knowledge regarding gestational diabetes mellitus: a Bangladeshi study.
Public Health. 2018;161:67–74.

14. Ogu Rosemary N, Maduka Omosivie, Agala Vetty, Alamina Folusho, Adebiyi
Obelebra, Edewor Ufuoma, Porbeni Ibimonye, Abam Claribel. Gestational
Diabetes Mellitus Knowledge Among Women of Reproductive Age in
Southern Nigeria: Implications for Diabetes Education. Int Q Commun
Health Educ. 2019;0(0):1–7.

15. Elmekresh A, AbuHalimeh B, Abukhater R, Bakro A, Nahab S. Gestational
diabetes awareness in women of childbearing age in Sharjah. Glob J Obes
Diabetes Metab Syndr. 2017;4(2):051–3.

16. Dennison RA, Fox RA, Ward RJ, Griffin SJ, Usher-Smith JA. Women’s views
on screening for Type 2 diabetes after gestational diabetes: a systematic
review. Diabetic Med. 2019;36(6):702–17.

17. Haiyan Li CL, Xiuping Duan, Yonghua Lin. The effect of disease knowledge
training on pregnancy outcome in gestational diabetes. Biomed Res 2017;
28(22).

18. Eskinder Wolka Woticha WD, Ahmed Reja. Barriers for detection and
management of gestational diabetes mellitus in southern Ethiopia: A
qualitative study. Diabetes Metab Syndr. 2019;13(3):1827–31.

19. Dhyani V, Mahantashetti NS, Ganachari MS, Kambar S, Ghatnatti S.
Awareness of gestational diabetes mellitus among pregnant women
attending a tertiary health center. Indian J Health Sci Biomed Res KLEU.
2018;(11):51–55.

20. Gastrich MD, Peck S, Janevic T, Bachmann G, Lotwala N, Siyam A.
Gestational diabetes mellitus: An educational opportunity. J Diabetes Nurs.
2013;17(6):220–4.

Byakwaga et al. BMC Pregnancy and Childbirth          (2021) 21:467 Page 7 of 8

https://doi.org/10.1186/s12884-021-03927-x
https://doi.org/10.1186/s12884-021-03927-x
https://www.uncst.go.ug/guidelines-and-forms/National


21. Choi ES, Oh JA, Hur MH, Lee IS, Choi SY. The knowledge and learning needs
about gestational diabetes in pregnant women. J Korean Acad Womens
Health Nurs. 2000;6(1):96–108.

22. Sangeetha Thomas RP, Rajan Santhosh Kareepadath. Awareness and
Knowledge About Gestational Diabetes Mellitus Among Antenatal Women.
Psychol Commun Health. 2019;8(1):237–48.

23. Price LA, Lock LJ, Archer LE, Ahmed Z. Awareness of Gestational Diabetes
and its Risk Factors among Pregnant Women in Samoa. Hawaii J Med
Public Health. 2017;76(2):48–54.

24. Lakshmi D, Felix AJ, Devi R, Manobharathi M, Felix AJ. Manobharathi Study
on knowledge about gestational diabetes mellitus and its risk factors
among antenatal mothers attending care, urban Chidambaram. Int J
Commun Med Public Health. 2018;5(10):4388–92.

25. Wakefield MA, Loken B, Hornick RC. Use of mass media campaigns to
change health behaviour. Lancet. 2010;376(9748):1261–71.

26. Catalán-Matamoros D. The role of mass media communication in public
health. Health Management—Different Approaches and Solutions. London:
INTECH Open Access Publisher; 2011. p. 296–8.

27. Cui JSY, Zhu H. The impact of media on the control of infectious diseases.
J Dyn Differ Equ. 2008;20(1):31–53.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Byakwaga et al. BMC Pregnancy and Childbirth          (2021) 21:467 Page 8 of 8


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Limitations of the study

	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

