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Abstract
Gestational diabetes mellitus (GDM) is one of the perinatal complications. This disorder affects women not only
during pregnancy but also after delivery. It is necessary for pregnant women to be cognizant of both their diet and
physical activity. Although recommendation for dietetic treatment for GDM was represented, a consensus on diet
treatment for GDM has not been obtained yet. Effectiveness of physical activity interventions on preventing GDM
was demonstrated, however, scientific evidences related to non-exercise activity thermogenesis are still lacking.
More researches concerning nutrition and physical activity during pregnancy should be performed to establish the
better management protocol for prevention and treatment of GDM.
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Introduction
Gestational diabetes mellitus (GDM) is one of the perinatal
complications. This disorder of carbohydrate metabolism occurred
within the gestational period affects women’s health not only during
pregnancy but also after delivery. Previous studies have reported that
women who experienced GDM developed type 2 diabetes mellitus
(T2DM) in the future at a high rate [1,2]. The prevalence rate of T2DM
is increasing in parallel with the rate of GDM [3]. Since complete
recovery seems to be difficult once a woman develops T2DM,
preventing the occurrence of GDM is of primary importance.
Pregnancy itself easily induces abnormalities of carbohydrate
metabolism because the placenta, which completes development in the
second trimester, makes proteolytic enzymes and decomposes insulin
in the mother's body. It has been reported that pregnant women who
showed hyper-response at glucose challenge test were associated poor
perinatal and fetal outcomes [4].
GDM would be defined as transient glucose intolerance during
pregnancy [5], and the hyperglycemia at GDM does not reach at
T2DM level [6]. It is necessary to separate GDM from pregnancy with
T2DM, because GDM predict whether the woman will suffer T2DM
after childbirth. Factors such as age, family history of T2DM, body
weight before pregnancy, fasting blood glucose, and hemoglobin A1c
values might be predictors for the necessity of insulin treatment for
GDM [7].
International Association of Diabetes and Pregnancy Study Group
proposed diagnostic criteria of GDM on the basis of the
Hyperglycemia and Adverse Pregnancy Outcomes (HAPO) Study [8]
in 2010 [9]. Before the criteria became available, the reported
frequency of GDM had been very diverse [10,11] because the GDM
diagnostic criteria have been different among each country. Even
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recently, the frequency of fetal macrosomia as perinatal outcome of
GDM is different with race [12]. Epidemiologic analyses for GDM also
should be considered in future.
An unhealthy lifestyle, including poor nutrition and low physical
activity, influences the expression of genes that participate in the
energy metabolism process via oxidative phosphorylation in
mitochondria and induces insulin resistance [13]. Thus, it is necessary
for pregnant women to be cognizant of both their diet and physical
activity. Similar to the way that many management protocols based on
nutrition and physical activity has been demonstrated for preventing
T2DM, preventive and treatment protocols for GDM must be
prepared.

Dietary Treatment for GDM
Pregnant women can take care of feeding behavior smoothly
because it is easily for them to image that fetus growth may depend on
food and drink that they are taking. In fact, glucose is the primary
source of energy for fetal growth [14]. Of course, dietary control plays
an important role in the management of GDM, and the dietetic
treatment for GDM support adequate pregnancy weight gain and fetus
growth through maintaining euglycemia and avoiding ketones.
Many studies related to dietetic therapy for women with GDM have
been available. Summary and recommendation for dietetic treatment
for GDM was represented from International Workshop-Conference
on GDM sponsored by the American Diabetes Association [15]. The
Diabetes Care and Education and the Women’s Health and
Reproductive Nutrition dietetic practice groups indicated that women
with GDM who received nutrition practice guidelines care improved
glycaemic levels [16]. However, a consensus on diet treatment for
GDM has not been obtained yet [17] because it would be necessary to
consider about energy balance, carbohydrates, fat, sweeteners and so
on in detail [18].
Cochrane database of systematic reviews [19] summarized the diet
intervention for GDM as follows. The dietary interventions were
primarily implemented by a dietician/nutritionist [20-24]. Dietary
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counselling was provided by nurses [25], or participants met with a
variety of health professionals such as physicians, nurses, nutritionists,
and counsellors [26]. Other cases received the counselling from
master’s and doctoral level staff with training in nutrition or clinical
psychology [27]. Trained researchers [28], a health coach (exercise
physiologist) [29] or health trainers [30] also provided the sessions.

Physical Activity for GDM
In adults with T2DM, many reports and a systematic review [31]
have been available. The effect of exercise interventions for glycaemic
control was evaluated by hemoglobin A1c and body mass measured as
body weight or body mass index. The meta-analysis showed that
exercise significantly improved glycaemic level and reduced visceral
adipose tissue and plasma triglycerides, but not plasma cholesterol, in
people with T2DM even without weight loss [32]. American Diabetes
Association and American College of Sports Medicine stated the
effects of physical activity on GDM treatment as follows: It is
established that participation in regular physical activity improves
blood glucose control and can prevent or delay T2DM, along with
positively affecting lipids, blood pressure, cardiovascular events,
mortality, and quality of life. Most benefits of physical activity on
diabetes management are realized through acute and chronic
improvements in insulin action, accomplished with both aerobic and
resistance training [33].
Physical activity is divided into 2 types of “leisure sport” and “life
activity”. Leisure sport is defined as the body movement with cardiac
beats rate above 140/ minute and temporal duration over 60 minutes,
that is to say, higher exercise intensity. Life activity is assessed as any
form of body movement with energy expenditure above resting levels
in the daily life. Therefore, life activity means lower exercise intensity.
A technical term rewords life activity to non-exercise activity
thermogenesis (NEAT).

Leisure sport
From Cochrane database of systematic reviews [19], the nature of
the exercise intervention differed among studies, with a number of
trials offering predominantly advice [20,21,26-30,34], and the others
having an increased focus on interactive exercise sessions
[22,23,25,35]. The individual recommendations for exercise goals also
varied. These researches include various physical activities such as
walking of life activity and aerobics and swimming of leisure sports.
There is a meta-analysis about effectiveness of physical activity
interventions on preventing GDM [36]. It provided the
recommendation to advise mothers to engage in physical activity
programmes as an effective and safe strategy to experience healthier
pregnancies because they would have less risk of GDM, particularly
when the exercise programme was performed throughout pregnancy
[36]. However a consensus on physical activity treatment for GDM
may be impossible to obtain because appropriate amount of exercise to
prevent and control GDM are still obscure.

Life activity
Since lifestyle controls of nutrition and physical activity are effective
to adult metabolic syndrome, they are expected to be important also
during pregnancy for maternal health and newborns. Because
pregnant women may tend to pay attention to not physical activity but
their diet, health care providers need to make pregnant women
watching physical activity. Since leisure sports often need special
Clinics Mother Child Health
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facilities and medical doctors’ regulation, and the mother's body
weight also increases along advanced gestational weeks, pregnant
women are expected to be hard to continue the leisure sports.
Not only leisure sport but also life activity as NEAT prevent
metabolic syndrome. Levine et al. [37] reported that obese people
spent 164 minutes and more as sedentary time per day, which was
longer than non-obese people. This sedentary duration is very
important to prevent and improve obesity. As epidemiological studies,
it has been reported that sitting time and non-exercise activity were
linked to occurrence rates of metabolic syndrome, T2DM, obesity, and
cardiovascular disease [38]. Glucose tolerance during pregnancy was
also indicated to associate with physical activity [39,40]. Although it
seems to be suitable for pregnant women to increase NEAT, scientific
evidences concerning NEAT effect are still lacking.

Intervention
Hamilton et al. [38] pointed out two necessities of physical activity
to prevent obesity, metabolic syndrome, T2DM and cardiovascular
disease in adults. Firstly, interventional studies are needed to do more
conclusively test for specific negative metabolic effects of prolonged
sitting or to compare and contrast the potential benefits of daily nonexercise physical activity and structured exercise. Secondly,
translational studies are needed at multiple levels, ranging from
cellular research determining whether there are plausible mechanisms
regulating risk factors to more epidemiological research identifying
clinical outcomes in diverse populations. Those analyses should be also
performed among pregnant women.
Six studies subjected to pregnant women who experienced GDM at
previous pregnancies demonstrated significant increases of physical
activity after receiving lifestyle interventions targeting physical activity
only [41] or both physical activity and diet [42-46]. However, these
results are still lacking to show evidential effects to prevent GDM
occurrence. Healthy pregnant women and pregnant women with GDM
need how to prevent GDM occurrence and how to maintain
euglycemia, respectively. Since these pregnant women are getting
heavy weight gain in association with gestational weeks, not only
exercise but also NEAT are suitable for all women during gestation. A
recent study using a feasibility randomized controlled trail
demonstrated that a pregnancy lifestyle intervention with moderateintensity physical activity declined GDM risk in overweight women
[47].

Conclusion
Approximately 8.8 % of the adults in the world already have
diabetes. In order to maintain a woman’s health over her future
lifetime, it is useful to determine how GDM can be prevented and
controlled. Because leisure sport of higher exercise intensity seems to
be a hard performance for pregnant women, life activity as NEAT
should be applied. Thus more researches concerning not only nutrition
but also physical activity such as life activity during pregnancy should
be performed to establish the better management protocol for
prevention and treatment of GDM.

References
1.

Metzger BE (2007) Long-term outcomes in mothers diagnosed with
gestational diabetes mellitus and their offspring. Clin Obstet Gynecol 50:
972-979.

Volume 13 • Issue 2 • 1000238

Citation:

Hayashi A, Suganuma N (2016) Physical Activity for Gestational Diabetes Mellitus. Clinics Mother Child Health 13: 238. doi:

10.4172/2090-7214.1000238

Page 3 of 4
2.
3.
4.

5.
6.
7.
8.
9.

10.
11.
12.
13.

14.
15.

16.

17.
18.
19.
20.

21.
22.

O'Sullivan JB (1991) Diabetes mellitus after GDM. Diabetes 40 Suppl 2:
131-135.
Bottalico JN (2007) Recurrent gestational diabetes: risk factors, diagnosis,
management, and implications. Semin Perinatol 31: 176-184.
Akpak KY, Gun I, Kaya N, Atay V (2012) A comparison of pregnant
subgroups with positive 50-gram glucose challenge test results to those
with negative results in terms of obstetric and perinatal outcomes. Med
Glas (Zenica) 9: 262-267.
O'sullivan JB, Mahan CM (1964) Criteria For The Oral Glucose Tolerance
Test In Pregnancy. Diabetes 13: 278-285.
Omori Y, Jovanovic L (2005) Proposal for the reconsideration of the
definition of gestational diabetes. Diabetes Care 28: 2592-2593.
Aktun LH, Yorgunlar B, Karaca N, Akpak YK (2015) Predictive Risk
Factors in the Treatment of Gestational Diabetes Mellitus. Clin Med
Insights Womens Health 8: 25-28.
HAPO Study Cooperative Research Group, Metzger BE, Lowe LP, Dyer
AR, Trimble ER, et al. (2008) Hyperglycemia and adverse pregnancy
outcomes. N Engl J Med 358: 1991-2002.
Metzger BE, Gabbe SG, Persson B, Buchanan TA, Catalano PA, et al.
(2010) International association of diabetes and pregnancy study groups
recommendations on the diagnosis and classification of hyperglycemia in
pregnancy. Diabetes Care 33: 676-682.
Hadden DR (1985) Geographic, ethnic, and racial variations in the
incidence of gestational diabetes mellitus. Diabetes 34 Suppl 2: 8-12.
King H (1998) Epidemiology of glucose intolerance and gestational
diabetes in women of childbearing age. Diabetes Care 21 Suppl 2: B9-13.
Silva JK, Kaholokula JK, Ratner R, Mau M (2006) Ethnic differences in
perinatal outcome of gestational diabetes mellitus. Diabetes Care 29:
2058-2063.
Mustelin L, Pietilainen KH, Rissanen A, Sovijarvi AR, Piirila P, et al.
(2008) Acquired obesity and poor physical fitness impair expression of
genes of mitochondrial oxidative phosphorylation in monozygotic twins
discordant for obesity. Am J Physiol Endocrinol Metab 295: e148-e154.
Moses RG, Luebcke M, Davis WS, Coleman KJ, Tapsell LC, et al. (2006)
Effect of a low-glycemic-index diet during pregnancy on obstetric
outcomes. Am J Clin Nutr 84: 807-812.
Metzger BE, Buchanan TA, Coustan DR, de Leiva A, Dunger DB, et al.
(2007) Summary and recommendations of the Fifth International
Workshop-Conference on Gestational Diabetes Mellitus. Diabetes Care
30: S251-S260.
Reader D, Splett P, Gunderson EP (2006) Diabetes Care and Education
Dietetic Practice Group. Impact of gestational diabetes mellitus nutrition
practice guidelines implemented by registered dietitians on pregnancy
outcomes. J Am Diet Assoc 106: 1426-1433.
Hernandez TL, Anderson MA, Chartier-Logan C, Friedman JE, Barbour
LA (2013) Strategies in the nutritional management of gestational
diabetes. Clin Obstet Gynecol 56: 803-815.
Moreno-Castilla C, Mauricio D, Hernandez M (2016) Role of Medical
Nutrition Therapy in the Management of Gestational Diabetes Mellitus.
Curr Diab Rep 16: 22.
Bain E, Crane M, Tieu J, Han S, Crowther CA, et al. (2015) Diet and
exercise interventions for preventing gestational diabetes mellitus.
Cochrane Database Syst Rev 4: CD010443.
Asbee SM, Jenkins TR, Butler JR, White J, Elliot M, et al. (2009)
Preventing excessive weight gain during pregnancy through dietary and
lifestyle counseling: A randomized controlled trial. Obstet Gynecol 113:
305-312.
Dodd JM, Turnbull D, McPhee AJ, Deussen AR, Grivell RM, et al. (2014)
Antenatal lifestyle advice for women who are overweight or obese: LIMIT
randomised trial. BMJ 348: g1285.
Hui A, Back L, Ludwig S, Gardiner P, Sevenhuysen G, et al. (2012)
Lifestyle intervention on diet and exercise reduced excessive gestational
weight gain in pregnant women under a randomised controlled trial.
BJOG 119: 70-77.

Clinics Mother Child Health
ISSN:2090-7214 CMCH, an open access journal

23.
24.

25.

26.

27.
28.

29.
30.

31.
32.
33.

34.

35.

36.

37.
38.
39.
40.
41.

Korpi-Hyovalti EA, Laaksonen DE, Schwab US, Vanhapiha TH, Vihla KR,
et al. (2011) Feasibility of a lifestyle intervention in early pregnancy to
prevent deterioration of glucose tolerance. BMC Public Health 11:179.
Vinter C, Jensen D, Ovesen P, Beck-Nielsen H, Tanving M, et al. (2014)
Postpartum weight retention and breastfeeding among obese women
from the randomized controlled Lifestyle in Pregnancy (LiP) trial. Acta
Obstet Gynecol Scand 93: 794-801.
Luoto R, Kinnunen TI, Aittasalo M, Kolu P, Raitanen J, et al. (2011)
Primary prevention of gestational diabetes mellitus and large-forgestational-age newborns by lifestyle counseling: a cluster-randomized
controlled trial. PLoS Med 8: e1001036.
Phelan S, Phipps MG, Abrams B, Darroch F, Schaffner A, Wing RR (2011)
Randomized trial of a behavioral intervention to prevent excessive
gestational weight gain: the Fit for Delivery Study. Am J Clin Nutr 93:
772-779.
Polley BA, Wing RR, Sims CJ (2002) Randomized controlled trial to
prevent excessive weight gain in pregnant women. Int J Obes Relat Metab
Disord 26: 1494-1502.
Rauh K, Gabriel E, Kerschbaum E, Schuster T, von Kries R, et al. (2013)
Safety and efficacy of a lifestyle intervention for pregnant women to
prevent excessive maternal weight gain: a cluster-randomized controlled
trial. BMC Pregnancy Childbirth 13: 151.
Harrison CL, Lombard CB, Strauss BJ, Teede HJ (2013) Optimizing
healthy gestational weight gain in women at high risk of gestational
diabetes: a randomized controlled trial. Obesity 21: 904-909.
Poston L, Briley AL, Barr S, Bell R, Croker H, et al. (2013) Developing a
complex intervention for diet and activity behaviour change in obese
pregnant women (the UPBEAT trial); assessment of behavioural change
and process evaluation in a pilot randomised controlled trial. BMC
Pregnancy Childbirth 13: 148.
Boule NG, Haddad E, Kenny GP, Wells GA, Sigal RJ (2001) Effects of
exercise on glycemic control and body mass in type 2 diabetes mellitus: a
meta-analysis of controlled clinical trials. JAMA 286: 1218-1227.
Thomas DE, Elliott EJ, Naughton GA (2006) Exercise for type 2 diabetes
mellitus. Cochrane Database Syst Rev : CD002968.
Colberg SR, Sigal RJ, Fernhall B, Regensteiner JG, Blissmer BJ, et al.
(2010) Exercise and type 2 diabetes: the American College of Sports
Medicine and the American Diabetes Association: joint position
statement. Diabetes Care 33: e147-167.
Petrella E, Facchinetti F, Bertarini V, Pignatti L, Neri I, et al. (2013)
Occurrence of pregnancy complications in women with BMI > 25
submitted to a healthy lifestyle and eating habits program. Am J Obstet
Gynecol 208: S33-S34.
Vinter C, Jensen D, Ovesen P, Beck-Nielsen H, Lamont R, et al. (2012)
Postpartum weight retention and breastfeeding among obese women
from the LiP (Lifestyle in Pregnancy) Study. Acta Obstet Gynecol Scand
91: 141-142.
Sanabria-Martinez G, Garcia-Hermoso A, Poyatos-Leon R, AlvarezBueno C, Sanchez-Lopez M, et al. (2015) Effectiveness of physical activity
interventions on preventing gestational diabetes mellitus and excessive
maternal weight gain: a meta-analysis. BJOG 122: 1167-1174.
Levine JA, Lanningham-Foster LM, McCrady SK, Krizan AC, Olson LR,
et al. (2005) Interindividual variation in posture allocation: possible role
in human obesity. Science 307: 584-586.
Hamilton MT, Hamilton DG, Zderic TW (2007) Role of low energy
expenditure and sitting in obesity, metabolic syndrome, type 2 diabetes,
and cardiovascular disease. Diabetes 56: 2655-2667.
Oken E, Ning Y, Rifas-Shiman SL, Radesky JS, Rich-Edwards JW, et al.
(2006) Associations of physical activity and inactivity before and during
pregnancy with glucose tolerance. Obstet Gynecol 108: 1200-1207.
Dempsey JC, Butler CL, Sorensen TK, Lee IM, Thompson ML, et al.
(2004) A case-control study of maternal recreational physical activity and
risk of gestational diabetes mellitus. Diabetes Res Clin Pract 66: 203-215.
McIntyre HD, Peacock A, Miller YD, Koh D, Marshall AL (2012) Pilot
study of an individualised early postpartum intervention to increase

Volume 13 • Issue 2 • 1000238

Citation:

Hayashi A, Suganuma N (2016) Physical Activity for Gestational Diabetes Mellitus. Clinics Mother Child Health 13: 238. doi:

10.4172/2090-7214.1000238

Page 4 of 4

42.

43.
44.

physical activity in women with previous gestational diabetes. Int J
Endocrinol.
Ratner RE, Christophi CA, Metzger BE, Dabelea D, Bennett PH, et al.
(2008) Prevention of diabetes in women with a history of gestational
diabetes: effects of metformin and lifestyle interventions. J Clin
Endocrinol Metab 93: 4774-4779.
Cheung NW, Smith BJ, Henriksen H, Tapsell LC, McLean M, et al. (2007)
A group-based healthy lifestyle program for women with previous
gestational diabetes. Diabetes Res Clin Pract 77: 333-334.
Hu G, Tian H, Zhang F, Liu H, Zhang S, et al. (2012) Tianjin gestational
diabetes mellitus prevention program: study design, methods, and 1-year
interim report on the feasibility of lifestyle intervention program.
Diabetes 61: A39.

Clinics Mother Child Health
ISSN:2090-7214 CMCH, an open access journal

45.

46.

47.

Philis-Tsimikas A, Fortmann AL, Dharkar-Surber S, Euyoque JA, Ruiz M,
et al. (2014) Dulce Mothers: an intervention to reduce diabetes and
cardiovascular risk in Latinas after gestational diabetes. Transl Behav
Med 4: 18-25.
Reinhardt JA, van der Ploeg HP, Grzegrzulka R, Timperley JG (2012)
Implementing lifestyle changes through phone-based motivational
interviewing in rural-based women with previous gestational diabetes
mellitus. Health Promot J Austr 23: 5-9.
Hawkins M, Hosker M, Marcus BH, Rosal MC, Braun B, et al. (2015) A
pregnancy lifestyle intervention to prevent gestational diabetes risk
factors in overweight Hispanic women: a feasibility randomized
controlled trial. Diabet Med 32: 108-115.

Volume 13 • Issue 2 • 1000238

