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Background and aim: The outbreak of the emerging coronavirus disease 2019 (COVID-19) is a global
public health emergency. According to the findings, women with gestational diabetes mellitus (GDM) are
at increased risk of this virus. Due to the need for quarantine and social distancing in the current disease
situation and need to receive repeated medical care in GDM patients, this review study aimed to evaluate
the self-care strategies for women with GDM during COVID-19 pandemic.

Methods: 25 related articles from 2011 to 2020 and 3 guidelines were reviewed with the keywords of

gee;; ‘:;(Eirg;;l diabetes mellitus gestational diabetes mellitus, diabetes, pregnancy and COVID-19 in combination with self-care and self-
COVID-19 management in PubMed, Google Scholar, Scopus, Science Direct, Elsevier, Springer, Wiley Online Library
Self-care and SID.

Results: According to the results of the studies, face-to-face visits should be limited and instead, tele-
medicine services recommended. Self-care throughout telemedicine services were improved maternal
and neonatal outcomes in women with GDM.

Conclusion: Although self-care program through telemedicine services is beneficial for women with
GDM, performing clinical trials are recommended to assess maternal and neonatal outcomes in this
condition.

Self-management
Telemedicine
Telehealth
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1. Introduction respiratory, endocrine, immune and cardiovascular systems [5].

Pregnancy complications such as diabetes, heart failure and hy-

In late December 2019, a new coronavirus known as coronavirus
disease 2019 (COVID-19) has emerged in Wuhan, China [1]. The
World Health Organization (WHO) declared its outbreak as a public
health emergency [2]. Since August 2, 2020, 213 countries have
been affected by this virus with a total number of 18,141,109
infected cases and 690,890 deaths worldwide [3]. The infectious
disease is spread through infected respiratory droplets, and clinical
signs include fever, cough, and shortness of breath, which can lead
to pneumonia, respiratory distress syndrome, and multi-organ
failure [2]. The most vulnerable populations to this virus are
those with chronic illness [4]. In addition, pregnant women are at
increased risk of viral infections due to physiological changes in the

* Corresponding author. Department of Midwifery, Nursing and Midwifery
School, Bouali Ave, Safaeyeh, Yazd, Iran. Tel: +98 353 8241751 Fax: +98 353 8249705
E-mail address: behnaz.enjezab@gmail.com (B. Enjezab).

https://doi.org/10.1016/j.dsx.2020.08.004
1871-4021/© 2020 Diabetes India. Published by Elsevier Ltd. All rights reserved.

pertension have known as a double risk factor of COVID-19 for
pregnant women [6]. One of the most common complications of
pregnancy is gestational diabetes mellitus (GDM), which is defined
as a glucose intolerance that its onset or first diagnosed is during
pregnancy [7]. Depending on population characteristics, screening
methods, and diagnostic criteria, GDM affects 1-28% of pregnan-
cies worldwide [8]. The prevalence of GDM in many developed and
developing countries is increasing rapidly [9]. GDM-complicated
pregnancies are associated with adverse maternal [reduced qual-
ity of life, increased risk of cesarean section, pregnancy induced
hypertension (PIH), preeclampsia and type 2 diabetes] and
neonatal outcomes [increased risk of macrosomia, large for gesta-
tional age (LGA), neonatal hypoglycemia, and adulthood type 2
diabetes mellitus] [8]. Daily blood glucose monitoring, repeated
injections, regular clinical visits, and a healthy lifestyle program
help to control the disease and its complications [10]. When people
are being asked to keep the social distance and quarantine to
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minimize exposure to the virus, many people who need ongoing
health care are avoiding receive cares due to the fear of infection
[11]. On the other hand, the quarantine in diabetic patients cause to
reduced physical activity, changes in diet and reduced access to
anti-hyperglycemic drugs or insulin which leads to uncontrolled
glycaemia [12]. In this situation the most important action for these
patients is self-care [10]. Self-care is a set of self-stimulation ac-
tivities in which someone looks after his or her own health and
wellbeing independently [13].

Studies on self-care and diabetes [14] and self-care and GDM
[13,15,16] have pointed to the effectiveness of self-care education
using lectures and group discussions. However, the current situa-
tion challenges patients to receive face to face self-care training.
Scott and colleagues in a study also expressed the challenges of self-
care and diabetes in COVID-19 pandemic [11], but self-care infor-
mation about GDM women during COVID-19 pandemic is limited.
Due to the limited information in this field, the need for quarantine
and social distancing especially for high-risk individuals in the
current situation and the need to receive repeated medical care in
GDM patients, this review study aimed to evaluate the self-care
strategies for women with GDM during COVID-19 pandemic.

2. Evidence acquisition

The present study aimed to review the literatures related to self-
care strategies for women with GDM, which can be useful during
the COVID-19 pandemic. In the initial search with the keywords of
COVID-19, gestational diabetes mellitus, diabetes and pregnancy in
combination with self-care and self-management in PubMed, Sci-
ence Direct, Elsevier, Springer, Wiley Online Library, Scopus and
Persian equivalent of these words in Google Scholar and SID, a total
of 90 English and Persian articles and 5 guidelines were obtained.
Of these, 71 articles and 3 guidelines were in English and 19 articles
and 2 guidelines were in Persian. Access to full text articles, online
access to articles from 2011 to 2020, and the language of articles (in
English or Persian) were inclusion criteria in this article. So older
and repetitive articles were removed, and studies from 2011 to
April 2020 were reviewed. After reviewing the title and abstract of
study, eventually 25 related English articles (including 6 review
articles, 15 clinical trials, 1 case control study, 1 letter and 2 quali-
tative studies) and 3 guidelines (related to Canada, UK and Iran)
were included in the study, as shown in Fig. 1.

3. COVID-19 and GDM

Due to the more clinical complications of COVID-19 in pregnant
women (increased preterm birth, preeclampsia, cesarean section
and perinatal death) [17], clinical services for these individuals are
based on social distance, proper use of personal protective equip-
ment and telemedicine [18]. Tests of first visit in pregnant women
with pre-existing diabetes should be included glycated hemoglobin
(HbA1c), evaluating renal and thyroid function, and urine for pro-
tein: creatinine ratio. Face-to-face visits should be minimized and if
necessary, planned with necessary tests and ultrasound appoint-
ments at 11-14 weeks, 28 and 32 weeks and 34—36 weeks’
gestation [19]. Gathering pregnant women in health centers should
be avoided. A specific time must be set for the necessary visits and
was noticed them via call or short message service (SMS) [20]. Visits
time should be short and pregnant women should be alone if it is
possible [21]. Due to prolonged waiting period in medical centers
and limited resources, the 2-h oral glucose tolerance test (OGTT) is
not recommended in GDM patients, instead, screening with HbA1c
and random plasma glucose tests is recommended. In addition,
postpartum screening can be delayed for 3—6 months after delivery
instead of the previous 3 months [19,22]. But this postponement

should not exceed one year [23]. Whenever possible and with
clinical diagnosis, use the telemedicine technologies (video or
phone call) for medical consultation and initial or follow-up visits,
and share key clinical data (weight and blood pressure, etc.) ob-
tained in face-to-face visits with interdisciplinary diabetes and
pregnancy teams.

Dietary and insulin injections can also be trained using virtual
courses in form of video calls [22]. The physician should routinely
monitor the mental health status of diabetic patients and assist
them in the preparation of medications through introducing online
pharmacies [24].

4. Self-care and GDM

According to the results of studies conducted in pregnant
women with GDM, awareness and ability (knowing the disease and
mother’s empowerment), lifestyle (nutritional and physical activity
training), mental health (counseling and interaction), and family
support were self-care educational needs in Iranian culture [25].
Self-care program increased the awareness [16] improved the
knowledge, attitude [16,26] self-care behaviors [16,26—28] and
self-efficacy [27,28] and reduced perceived stress in women with
GDM [15]. It also was affective in decreased the number of mac-
rosomia, cesarean section [13,16], Preterm birth [16,27,29], poly-
hydramnios, pyelonephritis, placenta previa, vaginal infection,
preeclampsia, abortion, obstructed labor, postpartum hemorrhage
[16] and hospital admissions [10]. In addition, fetal complications
immediately after labor such as ICU admission, and hypoglycemia
were decreased [16] and reduced the costs [30]. This also improved
quality of life [10,31,32], mean level of blood glucose at the time
points of 1 h after GTT and 2 h after GTT [30], blood glucose 2 h
postprandial [27,33—35], fast blood sugar (FBS) [27,33,34], and
HbA1c [27,33,36].

While different studies expressed positive effects of self-care
program in women with gestational diabetes, the results of some
studies didn’t find it effective in terms of preterm labor [13],
infection rate during labor, prematurity and respiratory distress,
jaundice, internal uterine fetal death (IUFD) [16], birth weight,
height and head circumference of their infants [13]. Also drug
regimen compliance [16], quality of life [30], FBS [27,30,36] and
HbA1c [27,35] did not change.

5. Telemedicine and GDM

Also, the results of studies on self-care using telemedicine and
GDM stated that telemedicine services compared to routine care
were associated with reduced preterm birth [37,38], premature
rupture of membranes, neonatal asphyxia, polyhydramnios [37],
and emergency cesarean section [38]. However, there were no
differences in terms of quality of life [39], mean gestational age at
birth [40], mean birth weight, and hospitalized in neonatal inten-
sive care unit (NICU), LGA [38,40], hyperbilirubinemia and shoulder
dystocia [38] in telemedicine compared to routine care. There was
disagreement over the effectiveness of telemedicine compared to
routine care in some parameters.

While telemedicine has been shown to improve the cesarean
section [37,38], macrosomia, neonatal hypoglycemia, pregnancy
complications, 2-h blood sugar, and fasting blood sugar [37], some
studies have shown no difference of these parameters compared to
routine care [38—42]. Also, the results of some studies have found
the use of telemedicine to be beneficial in improving HbAlc
[37,40,41] and mean blood sugar [42,43], however, the results of a
study did not differ in HbA1lc [39] and mean Blood sugar [38]
compared to routine care. The results of two clinical trials indicate
more satisfaction of GDM women in telemedicine technologies
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Fig. 1. Flow diagram of the literature review process.

compared to routine care [38,44] and no difference in direct care
costs in the two groups was reported [38].

In addition, telemedicine is effective in follow-up and moni-
toring patients after discharge, visiting susceptible patients, caring
for patients with chronic illness, protecting medical personnel, and
collecting information from the quarantine and the isolation period
during COVID-19 pandemic [4].

6. Discussion

The aim of this study was to evaluate the self-care for women
with GDM in COVID-19 pandemic. In general, the results of this
study was showed its beneficial to train self-care activities through
telemedicine services in GDM women during COVID-19 pandemic,
however, it should be noted that in situations such as the first
consultation for new diabetic cases and major changes in the pre-
scription (including changing medications or adjusting the dose of
multiple medications), face to face consultation is preferred [12].

Emamgholi Khooshehchin and colleagues in a qualitative study
considered self-care facilitators to accept disease (desire to get in-
formation, hope, and adaptability) and others support (social sup-
port, appropriate notices, and family support and encouragement)
[7].

The results of the meta-analysis performed by Ming and col-
leagues showed a relatively small but significant improvement in
HbA1c status in telemedicine self-care [40]. In a systematic review,
Ahmadi and colleagues also noted the use of telemedicine in
follow-up and treatment, reducing the level of patients’ family
anxiety, improving dietary adherence and glycemia in diabetic
patients [45]. In this regard, So and Chung in a systematic review
stated that telemedicine affects the self-management of diabetes
control in primary care [46].

Due to the COVID-19 pandemic and forcing people to take home
quarantine, disruption of the daily routine, increased sensitivity
and obsessive cleaning disorder, organ closure, increased sensi-
tivity and exhausting conditions in certain occupations to control
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and treat the disease, rumors of disease and the weakening of social
capital, the prevalence of psychological problems in society has
expanded [47]. Shojaei and Masoumi in a study advised to pay
attention to the provision of the psychological services using
various devices, including social media, telephone and online ser-
vices [48]. In addition, Khadivzadeh and colleagues suggested self-
care training as an effective method to reduce stress in GDM
women [15].

Although the results of this study in some cases have been
shown the effectiveness of telemedicine versus routine care in
GDM patients, and in some cases lack of differences in the results
were observed, there is no evidence of a negative effect on blood
sugar control, maternal and neonatal outcomes, and pregnancy
complications, which can be enough to encourage the use of tele-
medicine technologies to care of GDM patients in current situation.
However, studies conducted in this field, such as studies examining
the satisfaction of health care personnel and comparing the dura-
tion of the visit, are limited and only one study reported that
telemedicine visits were 8 min less than standard care [49].

On the other hand, the barriers to self-care education in these
patients as helplessness (difficulty of controlling diabetes, feelings
of disability, ineffective effort, and unawareness) and perceived
problems (neglect of physicians and personnels, others’ curiosity
and blame, and stressful medical expenses) should not be ignored
[7]. Banerjee and colleagues also looked at attitudes, communica-
tion, cultural, socioeconomic, and legal barriers to diabetes self-
management education [24]. In addition, Ahmadi and colleagues
have cited poor privacy practices, high costs and lack of the proper
insurance system, clear guidelines and codified laws as telemedi-
cine challenges. Today, technology in medical field plays an
important role [45]. Up to now, the greatest potential of telemed-
icine has been its ability to help patients who could not be easily
treated in existing clinics due to geographical limitation [37]. But in
the modern world, information technology makes it possible for
people to participate in their health as self-care, which means that
cyberspace can serve the health system. Due to the possibility of
using telemedicine technologies around the world, it seems
necessary to strengthen the infrastructures, allocate sufficient
funds and train people in this field [45].

The lack of clinical trial studies on self-care strategies in preg-
nant women, and especially women with pregnancy complications
due to the new COVID-19 pandemic, as well as the lack of studies on
self-care and GDM in epidemics were the limitations of this study.

7. Conclusions

Although the results of this review article suggest that self-care
using telemedicine technology is effective in controlling the com-
plications of GDM, comprehensive clinical trials with an enough
sample size is recommended, especially in the current situation
which most people in the community and the health care providers
are imposed on using telemedicine, it is more possible to evaluate
the cost-effectiveness, satisfaction of health care providers and
pregnant women at different levels of society. Also, the needs
assessment of pregnant women with GDM, aimed to reduce the
short-term and long-term complications of the disease, as well as
planning and policy reform at the macro level is recommended.
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