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A lifestyle intervention of weight-gain restriction:
diet and exercise in obese women with
gestational diabetes mellitus

Raul Artal, Rosemary B. Catanzaro, Jeffrey A. Gavard, Dorothea J. Mostello, and
Joann C. Friganza

Abstract: Objective: This study assessed whether a weight-gain restriction regimen, with or without exercise, would im-
pact glycemic control, pregnancy outcome, and total pregnancy weight gain in obese subjects with gestational diabetes
mellitus (GDM). A total of 96 subjects with GDM met the inclusion criteria and were sequentially recruited, with 39 sub-
jects self-enrolled in the exercise and diet (ED) group, and the remaining 57 subjects self-enrolled in the diet (D) group
owing to contraindications or a lack of personal preference to exercise. All patients were provided a eucaloric or hypo-
caloric consistent carbohydrate meal plan and instructed in the self-monitoring of blood glucose. In addition, all ED sub-
jects were prescribed an exercise routine equivalent to a 60% symptom-I@tegda. Subjects were followed at weekly

or biweekly office visits Results showed maternal weight and body mass index (35.2 + 7.2 (ED) vs. 33.5 + 9.2 (D)) at
study entry as well as number of weeks into the study (7.7 + 5.7 (ED) vs. 9.4 + 4.7 (D)) were similar in both the ED and
D groups. Weight gain per week was significantly lower in the ED group than in the D group (0.1 + 0.4 kg vs. 0.3 £

0.4 kg;p < 0.05). Subjects (either ED or D) who gained weight had a higher percentage of macrosomic infants than those
subjects who lost weight or had no weight change during pregnancy. Other pregnancy and fetal outcomes such as compli-
cations, gestational age at delivery, and rate of cesarean delivery were similar in both groups. Conclusions of this study
were that caloric restriction and exercise result in limited weight gain in obese subjects with GDM, less macrosomic neo-
nates, and no adverse pregnancy outcomes. Pregnancy is an ideal time for behaviour modification, and this intervention
may also help promote long-term healthy lifestyle changes.
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Résumé : But de I'etude. Cette ide se propose de nfier quel effet produit un programme de restriction alimentaire, as-
socieou non‘ala pratique de I'activitephysique, sur le contte de la glycenie, sur l'issue de la grossesse et sur la prise

de poids durant la grossesse chez des femmesesksouffrant du diabe sucfede la grossesse (GDM). Nedologie.

Nous avons recrit@6 sujets souffrant de GDM et satisfaisant aux ceised’inclusion ; 39 sujets ont particigmr libre

choix au programme combinant la theet I'activite physique (ED) et les 57 autres ont choisi le programme se limitant a
la diete (D) compte tenu d’'un manque d'imé pour I'activite physique ou aause de contre-indications. Tous les patients
ont rew un programme d’alimentation constitd&ine dige eucalorique ou hypocalorique en glucides et ont appni®a
nitorer leur glucose sanguin. De plus, nous avons denteais les sujets du groupe ED un programme d’énénaent sus-
citant sur le plan de I'effort 60 % de leur \(@nax limite par les symptmes. Les sujets ont@suivis en consultation

externe chaque semaine ou deux fois par semaine selon le astafe Au dbut de I'eude, on n'observe pas de diffe
rences de masse corporelle de larenet d'indice de masse corporelle entre les deux groupes (35,2 + 7,2 (ED) comparati-
vement'a33,5 + 9,2 (D)) ni au niveau du nombre de semaines (7,7 + 5,7 (ED) comparativerfghtta4,7 (D)) dans

I'étude. La prise de poids @utes les semaines est plus faible chez le groupe ED que chez le groupe D (+ 0,1 + 0,4 kg
comparativement a 0,3 + 0,4 kg,p < 0,05). Les femmes qui ont pris du poids dans un groupe ou dans 'autre ont eu, en
pourcentage, plus d’enfants macrosomiques que celles qui ont perdu du poids ou qui n’en ont pas pris. On n'a pas observe
de differences entre les deux groupes tant chez leengeie chez le g sur le plan des complications, déda gestation-

nel et du nombre d’accouchements pasargéenne. Conclusion. Ladaction de I'apport rergeique combirie ala pra-

tique de l'activitephysique entraie moins de prise de poids, moins de nouveaismacrosomiques et moins de
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complications durant la grossesse. La grossesse est une excelleotie pour modifier des comportements et peut contri-
buer ‘al’adoption along terme de saines habitudes de vie.

Mots-clés : grossesse, prise de poids, dibsuciede la grossesse, oite, activite physique, die.

[Traduit par la Reaction]

Introduction Materials and methods

The growing prevalence of maternal obesity has been Participants in this study included subjects referred to the
linked to an increased prevalence of gestational diabetellaternal Fetal Medicine Division of Saint Louis University,
mellitus (GDM) and adverse perinatal outcomes (ArtalDepartment of Obstetrics, Gynecology, and Women's Health
2006). In 2003, 19.6% of women in the United States infor obstetrical care, following diagnosis of GDM. The study
the 18—44 year-old reproductive age category were considdrotocol was approved by the Saint Louis University Institu-
ered obese (body mass index (BMH30 kg/n?) (March of  tional Review Board, with informed consent being obtained
Dimes Perinatal Data Center 2003). Compared with normalfrom each participant prior to study enrollment. Subjects se-
weight women, maternal obesity is associated with highegluentially entered into either the Exercise and Diet (ED)
rates of cesarean delivery and postoperative complicatior@roup or Diet (D) group, based on pre-existing contraindica-
(Crane et al. 1997). Infants of obese mothers are moréons (American College of Obstetrics and Gynecology
likely to have neural tube defects, congenital heart malfor2002) or personal preferences to exercise. Subjects in both

mations, and other multiple anomalies (Watkins et al.groups were considered eligible to participate if they entered
2003). the program at less than 33 weeks gestation, had a

Weight-gain guidelines for pregnancy established by the3M! >25 kg/m?, were not yet managed with insulin, and

Institute of Medicine (IOM) specific to pregravid maternal were over .the. age of 18 years. Subjects who dgclined or
BMI are as follows: underweight (BMI <19.8 kgfn = had contraindications to exercise were entered into the D

12.5-18 kg, normal weight (BMI 19.8-26 kg#n= 11.5— group. The ED regimen included the following: education
16 kg over’weight (BMI 26.1-29 kg/;F)l = 7-11.5 kg and ©On healthy low-fat, consistent carbohydrate intake at meals;
obese, (BMI > 29 kg/) not more than 6 kg (Institl’Jte of mode_r_ate.exermse; an_d weight-gain goals accqrdlng to BMI
Medicine 1990). The primary goal of the IOM weight-gain classifications. All subjects were provided medical nutrition
recommendations in pregnancy was to attain optimal birtijiherapy (MNT) and participated in a GDM management pro-

weights. The guidelines, however, were issued prior to th ram. If glucose control (criteria defined below) was not ob-

widespread practice of ultrasound fetal weight measure-aIned within the 1 week visit, insulin therapy was

ments. The IOM guidelines were based primarily on the Obprescrlbed and the subjects were drop_ped from the stuc_iy. A
served association of limited weight gain during pregnanc Ot‘?}l of 2 I?D-grr]oup and GdD-groupdsubJe(gsfwere [?]rescrlt()jed
and low birth weight with increased infant morbidity and ear\]r_y insulin therapy and were dropped from the study,
mortality, and the increased risk of low-birth-weight infants v ich was n_ot statistically significantly different between
among women who gain lower amounts of weight. Criticsthe grou_pspé =0.47). To _evaluate glycemic control and pro-
argue that the IOM’s recommendations for weight gain digd"am efficacy, a comparison was made between both groups

not improve fetal outcome and may actually have resulteéOr the need of insulin to maintain normal glycemia.

in increased adverse maternal and fetal outcomes (Johns%n'\:letdic‘?ll nu;)r_itiotn t_he[)ap:?]/ involvedbprescrib!ntg aguﬁalﬁric
and Yancey 1996). iet to all subjects in both groups by a registered dietitian

. . - . . and instruction by a diabetes nurse specialist on self-moni-

Most previous studies focused on sufficient weight gaini,ing of plood glucose and risks associated with GDM. A
during pregnancy rather than avoidance of excessive weightycistent carbohydrate meal plan was provided based on
gain. The use of nutrition and exercise intervention methodg, o following caloric needs: 25 kcallkg (overweight BMI =
dgring pregnancies complicated by GDM may not only ben-g_5g g kg/r), 20 kcallkg (obese BMI = 30-39.9 kg#n
efit a current pregnancy but. also lower the risk of subsezng 15 kcallkg (morbidly obese BM#40 kg/n?). The meal
quent obesity and overt diabetes. Several studies h"’“’@an was designed to maintain euglycemia with a carbohy-
documented that, in nonpregnant individuals, even smalfate content of 40%-45% of calories, with a distribution of
weight losses help reduce obesity-related comorbidities angly 5o at preakfast and each of 3 snacks, and 25% at the
that improvements in these risk factors persist with maintey,nch and supper meals. Target blood glucose (BG) values
nance of modest weight loss. were established at <95 mg/dL for fasting values

Given that with each subsequent pregnancy there iand <130 mg/dL for 1 h postprandial values. Subjects kept
greater postpartum weight retention (Beazley and Swinhoelood glucose logs with fasting and 1 h postprandial blood
1979), coupled with the increasing incidence of maternaglucose values recorded (4 times/day) and a daily diary re-
obesity and GDM, a greater focus is needed on the prevergarding food intake and exercise for adjustments in the car-
tion of excessive weight gain during pregnancy. The goabohydrate content of the meal plan or a change in regimen
of this study was to determine whether a lifestyle interven-such as beginning insulin therapy to maintain normal glyce-
tion of diet and exercise would impact weight gain, glyce-mia. Urine ketone testing and daily food logs were used to
mic control, and pregnancy outcomes, and reduceletermine whether carbohydrate and energy intake were
comorbidities. being restricted by the subject to avoid insulin therapy. Sub-
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sequently, if on more than 2 occasions, fasting blood glucosthe time of diagnosis using the fasting values and the 1 h
(FBG) exceeded 95 mg/dL within 1 week, or if more than 3values from the 100 g oral glucose tolerance test (OGTT).
BG values exceeded 130 mg/dL at 1 h postprandial for th&here were no significant differences between the ED and
same meal, then subjects were prescribed insulin therapy.D groups on gravidity, parity, race, gestational age at study
Subjects were weighed on a Siltecdigital electronic  entry, or the 1 h values from the 100 g OGTT. During the
scale with a maximum weight capacity of 455 kg. Initial course of study, 22 (38.6%) subjects in the D group and 13
weight and subsequent weights were recorded with each olf35.1%) in the ED group were prescribed insulin to maintain
stetrical visit. Maternal weight was documented at the laspormal glucose values. A borderline significantly higher
prenatal visit, which occurred within 2 weeks prior to deliv- proportion of subjects in the ED group kept food logs during
ery. Weight change during program participation was rethe study than did subjects in the D group (80.6% vs.
corded as gain, loss, or no change, and was defined as t§8.2%;p = 0.07).
difference in last prenatal weight and initial program weight. Anthropometric data of the subjects are summarized in
The average weight change per week was determined by diFable 2. Maternal weight and BMI at study entry were sim-
viding the weight change during the entire program partici-ilar in both groups. Maternal BMI was 35.2 + 7.2 kg/nm
pation by the number of weeks in the study. the ED group and 33.5 + 9.2 kgfnin the D group p =
Inclusion criteria for those enrolled in the ED group was0-36), values consistent with obesity grades Ilb and lla, re-
the ability to engage in and maintain a moderate exercisépectively (WHO classification). The ED group had signifi-
routine based on a 60% symptom-limit&D, .. exercise cantly more subjects who either lost weight or had no
test on a semi-recumbent cycle ergometer. A moderate exeweight change from the time of intervention to the time of
cise program was prescribed not to exceed the 8@ ..  delivery than the D group (46.2% vs. 21.1%), with conse-
The ED participants were encouraged to exercise in the laguently 53.8% gaining weight in the ED group compared
oratory once a week by walking on a treadmill or by riding With 78.9% in the D group f{ < 0.01). Average weight
a semirecumbent cycle ergometer based on an exercise pi@in per week was 0.1 + 0.4 kg/week in the ED group
scription under the supervision of an exercise physiologistcompared with 0.3 + 0.4 kg/week in the D group €
while maintaining an unsupervised exercise routine on th@.05). All 39 women in the ED group reported engaging in
remaining 6 days/week at home. Subjects recorded the typexercise, with 30 of the 39 women regularly documenting
and number of minutes of exercise for each session in gXercise in their journals. Of these 30 women in the ED
pocket-sized exercise journal or on food and blood glucos@roup, an average exercise of 153.0 min/week (SD *
log sheets that they brought to their weekly and biweekly91.4 min/week) was reported for the duration of the study.
obstetrical visits. Blood glucose, fetal heart rate (FHR), and-ifty percent of the women in the ED group documenting
reactivity were assessed before and after the exercise tegxercise were found to have exercised for >150 min/week.
and during the supervised exercise laboratory sessions. THeirty min/day for 5 days/week for a total of 150 min/week
American College of Obstetrics and Gynecology guidelineds the recommended exercise guideline in the nonpregnant
for exercise in pregnancy were used to allow for safe exerpopulation.
cise (American College of Obstetrics and Gynecology Pregnancy outcomes were compared between the two
2002). Exclusion criteria consisted of ACOG contraindica-groups. Infant birth weight was slightly higher in the ED
tions to exercise in pregnancy such as active myocardial digroup, but not statistically different from the D group
ease; congestive heart failure; rheumatic heart disease (ClaEgable 2). The rates of vaginal deliveries and cesarean deliv-
Il and above); uncontrolled hypertension; recent pulmonaneries were similar in both groups. No fetal heart abnormal-
emboli; risk for preterm labor, including incompetent cervix; ities were observed during this study. Infant birth weight,
uterine bleeding; rupture of membranes; intrauterine growtlinfant birth weight category, and delivery method were un-
restriction; thrombophlebitis; uncertain fetal status; sever&known for 5 patients in the ED group, and gestational age

anemia; and vasculopathy. at delivery was unknown for 7 patients in the ED group. In-
fant birth weight was unknown for 12 patients in the D
Statistical analysis group, infant birth weight category was unknown for 11 pa-

Differences between the ED group and the D group werdi€nts in the D group, and gestational age at delivery and de-
analyzed by a Student'stest for continuous variables and livery method were unknown for 10 patients in the D group.
¥2 test and Fisher's exact test for categorical variables. All Pregnancy outcomes associated with maternal weight
statistical analyses were performed using SPSS, versioghange during the course of the study are summarized in Ta-
13.0 for Windows (Chicago) and EPI Info, version 6.04bble 3. There were 27 subjects who had an average weight
(CDCP, Atlanta, Georgia). loss per week, 66 subjects who had an average weight gain
per week, and 3 subjects who had no weight change. The
mean weight loss was 0.25 + 0.21 kg/week for subjects
who had lost weight, with a range of 0.03—0.91 kg lost per

A total of 96 subjects diagnosed with GDM met the inclu- week. The mean weight gain was 0.41 + 0.29 kg/week for
sion criteria and were sequentially enrolled into the studysubjects who had gained weight, with a range of 0.02—
Thirty-nine subjects agreed to participate in the ED programl.70 kg gained per week. Subjects who had gained weight
whereas the remaining 57 subjects chose to participate in tHead a greater percentage of macrosomic infants than subjects
D program because of contraindications or a lack of perwho had lost weight or had no average weight change
sonal preference to exercise. Table 1 lists the demographid7.9% vs. 4.2%), but this was not statistically different
factors, pregnancy history, and glycemic measurements gp = 0.12). Similar rates of cesarean delivery were found

Results
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Table 1. Selected demographic, glucose, and compliance data.

599

Subjects in exercise and diet Subjects in diet

intervention G = 39)

intervention 6 = 57)

Characteristic MeantSD n % MeantSD n % p value
Maternal age (y) 32.4+5.3 30.6+5.5 0.12
Gravidity 2.4+1.2 2.7+15 0.21
Parity 1.0+0.9 1.0£1.0 0.90
Race
Caucasian 24 61.5 32 56.1 0.52
African-American 11 28.2 17 29.8
Hispanic 2 5.1 1 1.8
Other 2 5.1 7 12.3
Gestational age at study entry (week) 29.4+4.9 28.0+5.1 0.20
Fasting blood glucose at entry (mg/dL) 96.6+14.9 88.4+11.3 <0.01
1 h blood glucose (mg/dL)* 200.2+23.3 192.1422.2 0.12
Placed on insulin during course of study
Yes 13 35.1 22 38.6
No 24 64.9 35 61.4 0.90
Followed diet/kept food logs
Yes 29 80.6 36 63.2
No 7 19.4 21 36.8 0.07
*Oral glucose tolerance test after 100 g glucose load.
Table 2. Anthropometric and pregnancy outcome data.
Subjects in exercise and diet Subjects in diet intervention
intervention (1 = 39) (n=57)
Characteristic Mean+SD n % Mean+SD n % p value
Maternal weight at study entry (kg) 95.0+£22.6 92.3+£28.9 0.63
Body mass index at study entry (kgm 35.2+7.2 33.5%£9.2 0.36
Number of weeks in study 7.7+5.7 9.4+4.7 0.11
Maternal weight at last visit (kg) 95.7+21.5 94.8+29.8 0.88
Weight change
Gain 21 538 45 78.9 <0.01
None or loss 18 46.2 12 211
Average change/week (kg) 0.1+0.4 0.3x0.4 <0.05
Infant birth weight (g) 3407.5+484.2 3259.7+598.8 0.24
Infant weight category
Normal 28 824 38 826
Large for gestational age (>4000 g) 4 118 7 15.2 0.64
Small for gestational age (<2500 g) 2 5.9 1 2.2
Gestational age at delivery (week) 38.5+1.3 38.1+1.6 0.19
Delivery method
C-section 17 50.0 21 447
Vaginal 17 50.0 26 553 0.80

for subjects who had gained weight and subjects who hadnd, at the same time, may have a beneficial aspect by limit-
lost weight or had no average weight change (49.1% vsing maternal weight gain and resulting in potentially less

41.7%;p = 0.71).

Discussion

macrosomic neonates. Pregnant women more readily seek
medical care and are highly motivated to make healthy life-
style changes, making pregnancy an opportune time for be-
haviour modification. Such lifestyle changes could persist

The study findings suggest that a lifestyle intervention ofbeyond pregnancy. Moderate exercise in obese and morbidly
weight maintenance or weight loss with nutritional guidanceobese patients with GDM appears to be beneficial, when
along with an exercise program during pregnancy for overused in combination with an isocaloric or hypocaloric con-
weight, obese, and morbidly obese GDM women does nasistent carbohydrate diet, to limit maternal weight gain dur-
adversely impact maternal and fetal pregnancy outcomessg pregnancy.
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Table 3. Pregnancy outcomes by weight change status.

Average weight change per week over the course of the study

Subjects who lost weight or

had no average weight Subjects who gained weight

change f = 30) (n = 66)
Characteristic Mean+SD n % Mean+SD n % p value
Infant birth weight (g) 3286.3+399.0 3339.5+612.0 0.70
Infant weight category
Normal 23 95.8 43 76.8
Large for gestational age (>4000 g) 1 4.2 10 17.9 0.12
Small for gestational age (<2500 g) 0 0.0 3 54
Gestational age at delivery (week) 38.6+1.4 38.1+1.5 0.17
Delivery method
C-section 10 417 28 491 0.71
Vaginal 14 583 29 50.9

Note: Infant birth weight category was unknown for 6 subjects who had lost weight or had no average weight change and for 10
subjects who had gained weight.

Because of the small sample size, this study did not havacross the lifespanjif consumer awarenessji) preventa-
enough power to demonstrate significant improvements irive visits, (v) interventions for identified risksyj intercon-
fetal outcomes. However, we observed several trends in thaeption care, \{) prepregnancy check-up,vi() health
birth weights were more likely to be in the normal rangeinsurance coverage for women with low income#ii) pub-
among infants born to women who either lost weight or didlic health programs and strategiesix)( research, and
not gain weight from the time of intervention to the time of (X) monitoring improvements (Johnson et al. 2006). With
delivery, along with a consequently smaller percentage ofhe increasing rates of obesity in the United States and
large for gestational age or small for gestational age infantworldwide, pregnancy weight gain often leads to postpartum
(p = 0.12). Further research in a large population-based coweight retention and, therefore, must be considered when as-
hort is needed to demonstrate whether limiting weight gairsessing maternal weight and pregnancy outcome (Galtier-
in pregnancy, with or without exercise, can improve bothDereure et al. 2000). It has been reported that 27% of
maternal and fetal outcomes of pregnancies complicated byomen reported they received no medical advice about how
obesity and GDM. Beyond a certain level of weight gain inmuch weight to gain in pregnancy (Cogswell et al. 1999).
obese women, there may be diminishing returns at the exGreater efforts are needed by health care providers to edu-
pense of maternal and fetal postpartum complications asseate women on healthy eating habits and limiting weight
ciated with obesity (Luke et al. 1996). gain, especially if entering pregnancy overweight or obese.

In the nonpregnant population, a weight reduction of 5%Only approximately one-third of women gain weight within
to 10% has been shown to decrease the incidence of typethe recommended IOM weight-gain guidelines, with most
diabetes mellitus by 58% in individuals with impaired glu- women exceeding the limits (Ratner et al. 1991). The reten-
cose tolerance over a 3 year period (Knowler et al. 2002)tion of weight gained during pregnancy appears more prob-
Exercise and weight reduction are recognized as essentil@matic if women gain above the recommended amounts
components in the prevention and management of type {Siega-Riz et al. 2004).
diabetes. Approximately 7% of all pregnancies are compli- The major short-fall of this study is the lack of random-
cated by GDM, with a prevalence of 1% to 14% dependingzation. The subjects were sequentially entered into each
on the population and screening test (American Diabetes Aggroup based on contraindications to physical activity, or
sociation 2002). Women with GDM have a higher rate ofself-enrollment based on personal preference to exercise, as
developing GDM in a subsequent pregnancy, and have previously defined. Self-selection bias could have been oper-
40% chance of developing type 2 diabetes mellitus withinating, in that women in the two groups could have been
4 years, when entering a pregnancy classified as obesastly different on factors that could influence weight gain
(Kjos et al. 1995). In a previous study, it has been demoner weight loss during pregnancy and fetal outcomes. The
strated that GDM can be prevented in obese subjects partitwo groups were not significantly different, however, on vir-
ipating in physical activities (Dye et al. 1997). Overweight, tually all variables measured at study entry: maternal age,
obese, and extremely obese women are predisposed to gravidity, parity, race, gestational age, 1 h blood glucose
earlier onset of type 2 diabetes. Limiting weight gain inlevel on the 100 g OGTT, maternal weight, or BMI. The
pregnancy may result in lower postpartum weight retentionpnly statistically significant difference found between the
thus decreasing the incidence of type 2 diabetes and oth&wo groups at study entry was that women in the ED group
obesity-related comorbidities. had higher fasting blood glucose than women in the D

Recently, a CDC/ATSDR preconception-care workgroupgroup. Any self-selection bias that could have been operat-
and panel issued 10 recommendations that should lead toi@g in this study appears to be minimal. This greatly in-
reduction in pregnancy complications, among them obesitgreases the validity of our findings.
and comorbidities such as GDM) (ndividual responsibility Insulin therapy is recognized as a potential cause for
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weight gain; therefore, the difference in physical activity Cogswell, M.E., Scanlon, K.S., Fein, S.B., and Schieve, L.A. 1999.

alone between the two groups may not have been the only Medically advised, mother’s personal target, and actual weight

factor accounting for the higher rate of weight gain in the D  gain during pregnancy. Obstet. Gynec8#: 616-622. doi:10.

group. The ED and D groups, however, had similar percen- 1016/S0029-7844(99)00375-0. PMID:10511369.

tages of women placed on insulin during the course of thé&rane, S.S., Wojtowycz, M.A., Dye, T.D., Aubry, R.H., and Artal,

study (35.1% vs. 38.6%). R. 1997. Associa_tion between pre-pregnancy obesity ano_l the rise
Another short-fall of this study was the small sample size ©f cesarean delivery. Obstet. Gynec@: 213-216. doi:10.

in each group. Major outcome differences may be present 1016/S0029-7844(96)00449-8. PMID:9015022. _

between the two groups, but our samples were so small th&Ye: T-D- Knox, K.L., Artal, R., Aubry, R.H., and Wojtowycz,

we did not have the statistical power to detect them. This ™A 19Ag7, P?Eys_:;:al .atl:ltllv'.ty’ ibes'ty’ and diabetes in preg-

may be especially true in the infant birth weight CategoryGaTt?;r%.erenl}ré] .FplBgtran I(r)ler6t:96ar1_§ %ﬁinphél:ngggg?%besit and

variable, which had @ value of 0.64 between the ED group reqnancy:  com Iica%ionsl and costg Am. 3. Clin Ny ir

and the D group (Table 2). The lack of significant adverse preg Y. P X - AN U

. X 71(Suppl 5): 1242S-1248S. PMID:10799397.
fetal outcomes in the ED group, however, again SlJppOI’t‘lg—ranz, M.J., Bantle, J.P., Beebe, C.A., Brunzell, J.D., Chiasson,

the position that lesser amounts of weight gain during preg- 5, Grag, A., et al., American Diabetes Association. 2004. Nu-
nancy do not adversely affect the fetus. Furthermore, even yiion principles and recommendations in diabetes. Diabetes

with the small sample sizes, a statistically significant differ-  care 27(suppl 1): S36-S46. PMID:14693924.

ence was found for the major outcome variable of averagéstitute of Medicine. (United States) Subcommittee on Nutritional

weight gain during pregnancy, with a lower average weight status and Weight Gain during Pregnancy. 1990. Nutrition dur-

gain per week being found in the ED group than in the D ing pregnancy. National Academy Press, Washington. pp. 63—

group. This finding is important in that, although fetal out- 211,

comes were not significantly different between the EDJjohnson, J.W., and Yancey, M.K. 1996. A critique of the new re-

group and the D group, the women who had gained weight commendations for weight gain in pregnancy. Am. J. Obstet.

during pregnancy had a higher percentage of macrosomic Gynecol. 174: 254-258. doi:10.1016/S0002-9378(96)70403-9.
newborns than the women who had lost weight or had no PMID:8572016.

average weight change (17.9% (10) vs. 4.2% (1)) and dohnson, K., Posner, S.F., Biermann, L., Cordero, J.F., Atrash,

higher percentage of small for gestational age infants (5.4% H.K., Parker, C.S., et al. 2006. Recommendations to improve

(3) vs. 0.0% (0)) (Table 3). These findings, although not preconception health and health care — United States. MMWR

having overall statistical significance, are suggestive that fa- Morb. Mortal. Wkly. Rep.55: 1-23. PMID:16410759.

vourable fetal outcomes occur despite lower (not greater)ios, S.L., Peters, R.K,, Xiang, A., Henry, O.A., Montoro, M., and

weight gain during pregnancy. Buchanan, T.A. 1995. Predicting future diabetes in Latino wo-

men with gestational diabetes: utility of early postpartum glu-
. cose tolerance testing. Diabetdd; 586-591. PMID:7729620.

Conclusion Knowler, W.C., Barrett-Connor, E., Fowler, S.E., Hamman, R.F.,
We conclude that a lifestyle intervention strategy of Lachin, J.M., Walker, E.A., et al. 2002. Reduction in the inci-

weight-gain restriction in pregnancy using diet and exercise dence of type 2 diabetes with lifestyle intervention or metfor-

in obese women with GDM could optimize pregnancy out- min. N. Engl. J. Med346: 393-403. PMID:11832527.
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