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INTRODUCTION
In the United States, the greatest increase in the incidence of obesity in women occurs during
the childbearing years; consequently, ~ 45% of women enter pregnancy with excess body fat
(1,2). The hazards of being an obese pregnant woman impact both the mother and child by
increasing the risk of future obesity, diabetes, and cardiovascular disease (3). Furthermore,
women with pregravid obesity retain more weight in the postpartum period creating a vicious
cycle before the next pregnancy (4,5).

Women of low socioeconomic status (SES) represent a high-risk group that can be targeted
for weight management. Compared to women with average SES, women with low SES are
less attentive about body weight, more tolerant of weight gain, and engage in fewer healthy
weight- control practices (6). Accordingly, we chose participants in the Special, Supplemental
Nutrition Program for Women, Infants, and Children (WIC) for this pilot project.

The Mother’s Overweight Management Study (MOMS) was a multidisciplinary, weight-
management project developed to address the problem of weight retention in the postpartum
period. Because the project shares challenges faced by those providing WIC nutrition education
and interventions for weight management in postpartum women, the project and evaluation
will be described followed by lessons learned that are applicable to many nutrition audiences.
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DESCRIPTION OF PROJECT
Design

MOMS was a one-year, randomized-controlled pilot conducted in four counties served by the
Monongalia County Health Department, Nutrition Services, WIC program. During enrollment,
women were randomized to control (self-guided) or intervention (peer-guided group) by a
random number process. The self-guided group had one counseling session with a MOMS
dietitian and received monthly newsletters. Thereafter, for the year, they were left to manage
their weight on their own. The peer group also received the newsletters and counseling session.
In addition, they were enrolled in a facilitated discussion group (10 sessions) and received
monthly personalized feedback on self-monitoring records for nutrition and physical activity
behaviors.

Participants and Recruitment
The study was approved by the West Virginia University, School of Medicine Institutional
Review Board. Informed consent was completed by each subject as the first step in the
enrollment process. Passive (WIC bulletin board, newspaper/cable/radio ads, flyers at local
businesses, church bulletins, mailings), and active recruiting methods (physicians, WIC staff
[breast-feeding counselors, nutritionists], and MOMs staff [education classes, clinic days in
waiting rooms] were used. The best methods were personal letter and face-to-face invitation
by MOMS staff. Women were eligible if they were postpartum (up to two years), over the age
of 18 years, not underweight, and enrolled in WIC in the participating counties. Of the 425
women who responded, 151 were enrolled and randomized. Based on previous attrition rates
observed in other WIC or postpartum studies (Table 1), it was anticipated that 100/151 women
would complete the study. A mail-correspondence intervention, which was one of the few that
existed when this project was conceived, had sufficient power to detect weight change in
postpartum women with a sample of 62 women (7).

Intervention Development and Delivery
To guide intervention development, eight focus groups (N=38 women) of women, who were
WIC participants but not eligible for MOMS, were held. Topics queried were what new mothers
in WIC think about (a) cultural acceptability of postpartum overweight; (b) weight management
strategies; (c) readiness to change; (d) barriers/facilitators for weight management; and (e)
intervention preferences. Women were paid $10 to participate. Given the high prevalence of
obesity in these women, we had thought that obesity would be relatively culturally acceptable
among these women. Instead, many of them experienced depression or had negative feelings
about their bodies after pregnancy. Women wanted strategies to gain self-esteem and manage
stress in the postpartum period. We incorporated several themes from the focus groups, such
as emphasizing small lifestyle changes, into the facilitated group discussions and newsletters
into the MOMS intervention. Also, as suggested, we provided child-care, transportation, and
incentives for participation.

The use of facilitated group discussions was unique to the West Virginia WIC offices. The
principles of this method center on the empowerment of group members to share their
experiences around topics that are determined a priori (8). In a pilot study on basic nutrition
education, facilitated group discussions had positive effects on self-efficacy and were preferred
to traditional methods by women in New Mexico WIC (8). Methods that increase self-efficacy
are very desirable since self-efficacy is predictive of both nutrition and physical activity
behaviors (9–11). Intervention content was topic (nutrition, physical activity, psychology) and
theory-driven (problem-solving, stimulus control, managing high risk situations, skill-
building, reinforcement, self-monitoring, developing social support, identifying pros/cons, and
self-efficacy)(12).
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The MOMS team (nutritionists, exercise physiologists, psychologist, and health educator) used
formative data from the focus groups, integral weight-management components (dietary
intake, physical activity, stress management), and professional weight-management
experience, to develop the facilitated group discussion guides. Topics included lifestyle
change, portion estimation, finding the fat, meeting dietary needs with the Food Guide Pyramid,
activity adoption and maintenance, progressive relaxation and deep breathing for stress
management, supportive environments, emotional eating, social support, and maintaining
behavior change.

Consultants from the Pennsylvania State University (Penn State) trained facilitators in the
facilitated group discussion method at a two-day workshop or in a correspondence course.
Facilitators (WIC and MOMS nutritionists) were taped for two practice groups which were
then sent to Penn State and evaluated. Our discussion guide was also revised based on
comments from these consultants. Feedback related to how facilitators conducted the sessions
was provided by the PI or another facilitator to maintain fidelity throughout the intervention.

Two sessions were pretested with WIC participants not enrolled in the study. The discussion
guide was modified slightly for wording. However, due to time constraints, the remaining
guides were not pretested. The groups met at WIC offices (day) or in a church basement
(evening). Incentives provided were a MOMS tote bag, t-shirt, Teflon pan, make-up, veggie
toys, and a raffle for gift cards. Recipes were distributed and a food tasting was held during
several of the groups. The sessions began with an icebreaker and then open-ended statements
were made by the facilitator. Women were encouraged to share their experiences related to the
topic and it was the job of the facilitator to ensure that happened. The groups lasted ~ one hour.

A counseling session, held at the WIC office with the MOMS dietitian, was used to provide
personal assessment of weight management behaviors. A lifestyle plan containing goals for
eating, physical activity, and other facets of weight management (stress management, coping
strategies) was completed by the dietitian and participant. Easier goals were identified to help
ensure success. Subjects were given a monthly calendar with a box for diet goals, activity goals,
and one other goal to record their progress. Women were given a caloric goal for weight loss
and then weight maintenance. These were sent to the women in a personalized feedback report.
The report illustrated food groups and servings sized for the caloric goal. The pocket size self-
monitoring booklet had an open section for women to write the food list, boxes for each food
group, and box for steps walked.

The 8-page newsletters were designed to be eye-catching and informative. Content included
theory-based and skill-based information for the moms as well as something for the children.
For example, the first issue was called “Finding Your Yellow Brick Road, The Beginning of
Weight Management.” It used Dorothy to lead the reader to pros and cons of weight
management (including action plan of pros, stages of change, affirmations, attitudes, cooking
tips, and support). The remaining topics for the newsletters were nutrition (portion control,
skills for weight management, label reading, emotional eating, making comfort foods healthy,
and increasing fiber), stress management, environmental cues, and increasing daily activity.

DESCRIPTION OF THE EVALUATION
Variables were measured at baseline and 12 months. We hypothesized that the peer group,
when compared to the self-guided group, would be more likely to lose weight and improve
their body mass index after the one-year program. Enrollment and final assessments occurred
at YMCAs in local communities in proximity to the subjects. These facilities allowed stations
for all of the data collection (survey, diet, activity, anthropometric etc) and efficient use of time
for both the subjects and the research team. Women received a $20 gift card for completing
all measures.
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The primary outcome variable was weight change from baseline. Weight was measured on a
digital scale (Health-o-meter, Model HDL904-01) with women wearing light street clothes,
without shoes, to the nearest 1/10th of a pound. Pre-pregnant weight was assessed as is currently
done in WIC, i.e., self-reported. In our lab, self-reported weight was highly correlated with
measured weight in the first trimester (13). Height was measured on a portable stadiometer to
the nearest tenth of a centimeter. BMI was calculated as weight kg/heightm2.

Secondary outcomes included waist circumference, dietary intake (calorie, fat, and fiber), and
steps (pedometer). Waist circumference was measured to the nearest ¼ inch using the method
recommended in the NIH Clinical Guidelines (14). Dietary intake was assessed from a 7-day
food record. Subjects were trained using food portion visual that they took home with them.
Also, they were given an example of a completed diary. The records were analyzed by one
trained dietitian using the University of Minnesota, Nutrition Data System (version 2.9).

The Yamax digiwalker was used to assess step count. The digiwalker is a reliable,(15) valid
(16) pedometer that correlates well with oxygen uptake (16). Women were first given the goal
of 10,000 steps per day with instructions to increase to 12,000 per day, which is recommended
for weight loss (10). Depending on their initial steps, women were instructed to increase their
daily step count by 2000 steps each month until the goal was reached. Women were oriented
to the step counter and instructed to record steps for one week on an activity log.

Possible mediators to weight change were stress and depressive score. Perceived stress was
measured by the Perceived Stress Scale (17), a 14-item Likert scale questionnaire that measures
feelings due to a lack of control or frustrations in coping with stress over the last month (range
of scores is 0–70). This scale has satisfactory reliability and validity in a variety of samples
(18). The Beck Depression Inventory, a 21-item self-report questionnaire, measures mood over
the past week (range of scores 0–63) and has been previously validated in postpartum women
(19–21) and used in programs for weight loss (22,23).

At baseline, differences between the groups were compared using an independent t-test or Chi-
square test as appropriate. Changes in the outcome variables between groups were determined
using analysis of variance and P< .05 for significance. We also used intention-to-treat analyses
and the results were the same (data not shown). SPSS for Windows (vs. 14.0) was used for the
analyses.

Process and Outcome Evaluation
At enrollment, 73 women were randomized to the self group and 78 to the peer group. The
enrollment sessions were held concurrently over several days in the four counties and lack of
communication between sites must have resulted in the additional women be randomized to
the peer group. Subjects were a mean age of 27 years and time postpartum was 30 weeks (55%
were 6 months or less postpartum, 31% 6–12 months, and 14% greater than 12 months). Most
women were stay-at-home mothers (65%), Caucasian (90%), and had at least a high school
education (60%). Thirty-three percent were smokers. After pregnancy, i.e., at enrollment, a
significant proportion of women who had a normal BMI prior to pregnancy were now
overweight (44%) or obese (6%) and many women who were overweight were now obese
(59%) (P<.0001).

There were no significant differences between the groups at baseline (Table 2). Originally, we
had organized seven facilitated groups, but due to poor attendance (37/78 attended at least one
session), some groups were merged at session 2. After the third session, MOMS staff
interviewed women with inconsistent attendance. Of the 43 inconsistent attendees, 26 (60%)
completed these interviews. Seventeen women could not be reached because of disconnected
telephones (n=11) or unreturned calls from messages (n=6). Reasons for not attending the
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group were changes in job schedule (44%), not enough notice (12%), spouse’s schedule (8%),
time (8%), family illness or death (8%), and child-care issues (4%).

Overall, the average number of discussions attended was ~4. Women were categorized by
attendance level (low = 1–3 sessions and moderate ≥ 4 sessions). Women with higher
attendance were older at entry (30.2 years vs. 25.4 years, P<.01) and when they had their first
child (26.7 years vs. 21.6 years, P<.001). Meeting with the dietitian (total N=64, self =25, peer
=39) produced better attendance and satisfaction with goal setting (P<.01).

The attrition rate was high; thus, we have final data on 36 women from the self group and 28
in peer group (Table 3). Comparing women who stayed active versus those who dropped, the
active women were more likely to be educated (P=.006), have a lower BMI (28.71 vs. 31.39,
P<.02), and be in the self group (P<.05). There were no statistically significant differences
between the groups in any of the outcome variables at one-year. Pooling the data, at one-year
follow-up, 40% of the women had lost weight, 25% had maintained their weight, and 35%
gained weight (more than 5 pounds). The average weight gain was 3.5 pounds with a range of
0.5 to 32.5 pounds. Steps were negatively correlated (r=−0.32, p < .002) with final weight; as
expected, women doing more steps each day had lower body weights. In multivariate analyses,
controlling for initial body weight, steps were not related to final weight. Fifty-five percent of
women were below the recommended 10,000 steps.

Perceived stress and depressive scores were unchanged in the treatment group (data not shown)
or in the sample as a whole. Overall, the stress scores were high as compared to another
overweight sample of women (mean 18.9)(18). The number of women with normal, mild, or
moderate/severe depressive scores did not improve over the course of the year. Depressive
score was strongly correlated with perceived stress (r=+0.647, P=.000) and weakly correlated
with smoking (r=+0.263, P< .001). Neither stress nor depressive score were related to any
dietary variables or with completing final data.

LESSONS LEARNED
Lesson 1 Demonstrated Need in WIC population

As reported by others, gestational weight gain varied by prepregnant BMI and for many
exceeded the recommended levels (2). Excess gestational weight gain is a strong predictor of
postpartum weight retention (25–27). Not only is retention problematic, but also weight gain.
Over one-third of our women gained more than five pounds at year end. In another study,
gaining 3 or more BMI units between a first and second pregnancy increases the odds for
adverse outcomes (preeclampsia, diabetes, stillbirth, macrosomic infant) in the second
pregnancy (27). Activity level was low and unchanged in our sample. In contrast, an 8-week
intervention was successful at increasing steps to an average of ~9800 per day in mothers who
were 1–4 years postpartum (11). Perhaps, the later time period is more conducive for behavior
change in postpartum women. Nevertheless, MOMS findings coupled with the lack of weight-
management interventions in postpartum women underscore the need for interventions in this
high-risk population.

Lesson 2 You can have a great program, but ‥‥
Both the WIC nutrition facilitators and attendees were positive about their experience with the
facilitated group discussions. However, 57% of the women never came to a group; therefore,
exposure to the intervention was low. Due to this, we were unable to demonstrate a difference
in weight or other outcome variables between the self and treatment groups. Other groups have
failed to find an effect on postpartum weight using motivational interviewing (28) or an elegant,
intensive, 9-month diet and activity intervention (29). While women in focus groups stated that
they like a group format for a weight-management intervention, in reality, most of the women
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were unable to attend group sessions regularly, because of unpredictable schedules. More
intervention staff would have been needed to offer group sessions at a variety of times.
However, because WIC nutritionists conducted the group sessions, this option was not possible.

There is a paucity of interventions for weight management and obesity prevention in the
postpartum period (30). Since age was related to attendance, it may be that the facilitated group
method was not appealing or the younger women did not have the support system available to
make attendance possible. Perhaps, interventions that explore technology as a delivery
mechanism might be more successful for younger audiences.

As far as components of the intervention, most women liked the newsletters (77%) and felt
that they could apply the information to everyday life (67%). Forty-four percent tried the
recipes, and 46% said they would use the recipes again.

Women with a normal BMI were more likely to return the food records than women at higher
BMIs (31). Under-reporting of food intake is common in overweight individuals (32).
However, in our sample, those women with a higher BMI were less likely to return the record.
The women who returned records were more engaged in the study as this was positively
associated with attending facilitated group discussions (number of sessions) (r=+0.46, P<.
0001) and counseling with a dietitian (r=+0.51, P<.0001). Other methods of self-monitoring
such as the personal digit assistant, which was highly acceptable in a small sample of WIC
participants, may need to be explored (32).

Lesson 3 How to overcome attendance and attrition problems
Indicative of the postpartum period, another intervention study also found that mothers were
unable to attend classes because of lack of child care and family scheduling conflicts (36). In
MOMS, many attempts to improve attendance – called before meetings, called after missed
meetings to encourage attendance at next meeting, follow-up letters – were made. However,
the barriers to attendance were higher than could be overcome by these postpartum women
who are juggling newborn care and possibly other family and work responsibilities. Given a
proportion of the women gained weight over the year, some women may have not attended
because of this lack of success.

Loss of contact can be problematic in postpartum and low-income populations. We used several
methods including the Internet, WIC data base, and operator-assisted information, to obtain
new telephone numbers. With all of these methods, we could not reach 25 women; another 16
women had moved and did not provide a forwarding address. For future projects, the Roary
(37) protocol (Table 4) is recommended to maintain contact with subjects.

Lesson 4 Address psychosocial factors before or concurrent with nutrition education
We found a proportion of women with depressive symptoms; though, few were severe. Very
few women (no symptoms =5, mild symptoms =4, moderate/severe symptoms) reported use
of anti-depressant medication; therefore, some women were not receiving the needed treatment.
Others have found that depression is related to postpartum weight retention and is a barrier to
weight management and motivation to lose weight in the postpartum period (38,39). Walking
in our sample was much lower than recommended and may have contributed to depressive
scores (40). These data and our focus group data emphasize the need for stress management
in this very busy phase of life for women. Perhaps, some of the failure of interventions to affect
outcomes has been due to the lack of attention paid to the stress of the postpartum period. Our
women lacked skills and strategies for stress management. Professional development in the
area of stress management may be of benefit for WIC nutrition professionals. Also, more mental
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health resources for the community are needed for nutrition outcomes to be achievable in
individuals with high levels of perceived stress and/or some depressive symptoms.

IMPLICATIONS
Working with WIC to improve weight-management skills of postpartum women has the
potential to impact not only the current family, but future generations if a future pregravid
obesity can be avoided. Data from our project suggest that group classes may not be the best
method for nutrition education and weight management at this busy and often stressful phase
of the life cycle. Despite the hurdles and less-than-hoped-for outcomes, WIC partners in
MOMS viewed the study positively, the women were very satisfied with the groups, and the
state adopted facilitated group discussions for nutrition education. The question remains how
do we disseminate this positive feedback and enthusiasm to other women to engage them in
weight management?
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Table 1

Participation and Attrition Rates for Postpartum Weight Management Interventions or Interventions in WIC

Sample Recruited Attendance & Attrition
Rates

Havas et al.
1997 (35)

WIC, 94% black 111-C
99-IS1
27– IS2

IS1 = 25%; IS2 = 63%
attended 2/3 education
sessions
No data
Control = 55%
IS1 = 37%
IS2 = 11%

Leermakers et
al. 1998 (7)
RCT
Intervention

97% white, educated, 3–12
months postpartum, at least
6.8 kg weight retained above
prepregnancy weight

90 31% post treatment data;
23% drop
correspondence group
40% drop control group

O’Toole et al.
2003 (35)
RCT
Intervention

White, Overweight,
postpartum

40 42% Attrition

Nuss et al.
2006 (36)
Survey

31% Non-Hispanic white, 25%
Non-Hispanic Black, 44%
Hispanic; WIC
Survey
postpartum

340 40% Attrition

Ostbye et al.
2009 (28)
RCT
Intervention

52% white, 45% black;
educated; 42% with incomes
greater than $60,000/year
Postpartum

450 30% Attrition;
43% attended no classes;
30% attended 1–5; 27%
attended 6 or more

IS1 = Intervention site 1; IS2 = Intervention site 2
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Table 3

Final Means and Change in Outcome Variables by Treatment Group 1

Variable Self Change Peer Change

Weight, lbs. 2 168.2±36.1 2.9±10.7 180.1±48.9 2.9±11.8

Body Mass Index 28.2±6.1 0.54±1.8 30.5±8.0 0.54±1.9

Waist, in. 33.7±4.9 −0.44±2.0 36.1±6.4 −0.8±2.0

Kcal3 1641±478 −282±619 1460±515 −355±793

Fat, % of kcal 31.9±7.8 0.13±9 34.2±6.9 −1.0±8.2

Fiber, gm 12.1±6.3 −3.2±6.3 11.1±4.3 −2.6±6.2

Steps4 6995±3225 308±2977 6532±3001 705±2475

Perceived Stress5 27.7±7.9 −1.1±6.6 28.3±7.5 1.0±7.9

Beck Depression 11.2±7.8 0.25±7.3 10.8±7.4 −2.0±8.9

1
Mean±SD

2
N = 33 (Self Group) and 24 (Intervention Group) for weight variables

3
N = 29 (Self Group) and 24 (Intervention Group) for dietary variables

4
N = 24 (Self Group) and 18 (Intervention Group) for pedometer step counts

5
N = 36 (Self Group) and 28 (Intervention Group) for depression and stress scores

No means were significantly different at P<.05.
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Table 4

Steps to Minimize Attrition (37)

1 Telephone participants

2 Send a letter with self-addressed stamp card to return with new contact
information

3 Call contact #1 to obtain new information, repeat steps 1–2

4 Call contact #2 to obtain new information, repeat
steps 1–2

5 Call any additional contacts obtained from quarterly postcards, repeat steps 1–2

6 Request forwarding address through postal service, repeat step 2

7 Use telephone directory or Internet to search for phone and address, repeat
steps 1and 2

8* Check address and phone number used at WIC, local health department; repeat
steps 1and 2

*
modified by the author (DK)

J Nutr Educ Behav. Author manuscript; available in PMC 2011 May 1.


