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Methods

A controlled trial including ninety-two postpartum primiparas was conducted in three intervention
and three control child health clinics in primary health care in Finland. The intervention included
individual counselling on diet and physical activity during five routine visits to a public health
nurse; the controls received the usual care.




Results

In total, 50% of the intervention group and 30% of the control group returned to their pre-
preghancy weight (weight retention < 0 kg) by 10 months postpartum (p = 0.06). The confounder-
adjusted odds ratio for returning to pre-pregnancy weight was 3.89 (95% CIl 1.16-13.04, p =
0.028) for the intervention group compared with the controls. The mean proportion of high-fibre
bread (of total weekly amount of bread) increased by 16.1% (95% CIl 4.3—-27.9) by 10 months
postpartum in the intervention group compared with the controls when adjusted for confounders
(p = 0.008). No significant differences were observed in changes in leisure time physical activity
between the groups.

Conclusion

The intervention increased the proportion of primiparas returning to pre-pregnancy weight and
the proportion of high-fibre bread in their diet. Larger randomized controlled trials are needed to
show whether counselling can improve dietary and leisure time physical activity habits in
postpartum women and also to confirm the results concerning the effect on reducing postpartum
weight retention.

Trial registration
Current Controlled Trials ISRCTN21512277

Background

Obesity is a growing problem which also increases the burden of several diseases such as type 2
diabetes, cardiovascular disease and certain cancers [1]. In Finland, 41% of women aged 15-64
years were overweight or obese (body mass index, BMI > 25 kg/m?2) in 2006, but the data is
based on self-reported information [2]. For some women, pregnancy is a triggering factor for long-
term overweight and obesity [3]. Postpartum weight retention is usually highly variable and a
subgroup of women retains large amounts of weight after pregnancy. In some studies, up to 20
percent of women have retained at least 5 kg by 6—18 months postpartum [4]. The average
postpartum weight retention varies from 0.5 kg to 3 kg in different study populations [5].

Excessive gestational weight gain is the primary risk factor for retaining weight in the postpartum
period [4-6]. Other factors associated with an increased risk of high postpartum weight retention
include high pre-pregnancy BMI, primiparity, short duration of breastfeeding, stopping smoking,
high energy intake and low physical activity, although these associations have not been found in
all studies [4,7]. Only few studies have assessed the influence of diet and physical activity on
postpartum weight change. Higher or increased energy intake and lower physical activity were
associated with higher postpartum weight retention in some studies [8-10], but not in all [11].

Relatively few weight loss interventions have been conducted among postpartum women. Only
two of these studies aimed primarily to reduce postpartum weight retention [12,13], while the
other studies aimed to investigate the effect of weight loss on lactation or child growth [14-16]. In
most of these studies, the intervention consisted of a prescribed diet and an exercise programme.
In four studies, the women in the intervention group lost more weight than the women in the
control group [12,13,15,16], but all these studies were small and/or had a high dropout-rate.
More information is needed on the effect of behavioural interventions to prevent weight retention
in this group of women [5].

The aim of the study was to investigate whether individual counselling on diet and physical activity
after pregnancy has positive effects on diet and leisure time physical activity (LTPA) and increases
the proportion of primiparas who return to their pre-pregnancy weight by 10 months postpartum.
This study is a part of a pilot study testing the feasibility of the study protocol for a larger study
also including pregnant women [17].

Methods




Setting and general study design

The postpartum women were recruited through the child health care system, which is available to
all families with children in every municipality in Finland and is funded by public tax revenue. Almost
all (98%) children attend these public child health clinics (CC) for regular check-ups, as concluded
from the proportion of children who are immunized according to immunization schedules under the
age of two [18]. The study was conducted in six CCs in the city of Tampere and the town of
Hameenlinna in southern Finland. The clinics were selected on the basis of the clinics'
administrative personnel’'s suggestion for suitable clinics. Three CCs volunteered to be
intervention clinics and the remaining CCs were treated as control clinics. The study protocol was
implemented during five routine visits to a public health nurse (PHN) at the CC. These visits
coincided with the child's age of 2, 3, 5, 6 and 10 months.

All PHNs from the intervention clinics and the control clinics participated in the study (n =8 and n =
6 respectively). Before the intervention began, the PHNs of the intervention clinics were trained in
applying the counselling procedures, data collection and other study arrangements by the
research group (12 h in total). The PHNs were also asked to practise the counselling between the
training sessions with at least one client not participating in the study. The experiences were
shared in small group sessions. The PHNs of the control clinics were trained for data collection and
other study arrangements (6 h in total). All PHNs received a handbook in which the tasks for each
research visit were explained and summarized. The researchers visited the clinics monthly during
the intervention.

Participants

All participants were primiparas. The exclusion criteria were age under 18 years, type 1 or type 2
diabetes mellitus, twin pregnancy, physical disability that prevents exercising, otherwise
problematic pregnancy, substance abuse, treatment or clinical history of any psychiatric iliness,
inadequate language skills in Finnish and intention to change residence within three months.
Between August 2004 and January 2005, the PHNs approached all postpartum primiparas in these
six CCs and assessed their eligibility for the study either on their visit to the participant's home
after delivery or on the first visit to the CC. All eligible women were asked to participate in the
study. In total, 53 women in the intervention clinics and 39 women in the control clinics gave
informed consent to participation (Figure 1). The study was approved by the Ethics Committee of
the Pirkanmaa Hospital District.

Figure 1. Participant flow.

Counselling practices before the study

Information on all PHNs' usual counselling practices was collected by a questionnaire before the
PHNs were trained for the study. The responses showed that the counselling practices varied
widely between PHNs, but not between the PHNs of the intervention and the control clinics.
However, the mean durations of time spent on counselling were short (approximately 4 min for
both physical activity and dietary counselling), suggesting that the PHNs merely gave general
advice on diet and physical activity rather than implementing actual counselling. During this study,
the PHNSs of the control clinics continued their usual physical activity and dietary counselling
practices.



Intervention clinics

Discussion on weight development

The PHNs had brief discussions with the participants about pre-pregnancy body weight at the
child's 2-month visit to the CC. If the pre-pregnancy weight was lower than the current weight,
the PHN encouraged the participant to try to return to that weight with the help of dietary and
physical activity objectives (see below) during the study period. Extensive weight loss
programmes, however, were not recommended.

Physical activity counselling

The physical activity counselling consisted of one primary counselling session (allocated time 20—
30 min) at the 2-month visit and four booster sessions (allocated time 10-15 min) at the 3, 5, 6
and 10 month visits. The counselling was implemented using the model of Laitakari and Asikainen
[19], which is based on two behavioural models, PRECEDE-PROCEED [20] and Stages of Change
[21]. The PHN proceeded in the counselling by following a counselling card, which was filled in for
each participant at each session. The primary counselling session began with a discussion about
the participant's current LTPA and continued with a discussion about the participant's needs and
opportunities to increase LTPA. The general benefits and restrictions of LTPA were also raised with
the help of a take home leaflet. Finally, an individual weekly LTPA plan was written into the
participant's follow-up notebook.

According to the physical activity recommendations for health [22] and fitness [23], which also
apply to postpartum women [24,25], a minimum of 30 min of moderate-intensity physical activity
on five weekdays was considered sufficient for health and a minimum of 40 min of high-intensity
physical activity three times per week for fitness. By using multiples of resting metabolic
equivalents (METs) with MET value 5 for moderate-intensity and MET value 7 for high-intensity
LTPA [26], 800 MET minutes (METmin) was estimated to represent the minimum LTPA
requirements. After making the weekly plan, the fulfilment of at least 800 METmin in the LTPA plan
was checked by the PHN by multiplying the frequency, duration (minutes) and MET value of weekly
LTPA. As opposed to physical activity recommendations, light-intensity LTPA (MET value 3) could
also be included in the plan to improve compliance with the plan. At the booster sessions the
participant’'s adherence to the plan was assessed, the plan was revised, if needed, and the
METmin were checked.

As a part of the LTPA plan, the participant had an option to attend supervised group exercise
sessions held once a week for 45—60 min at a location close to each intervention clinic. The group
exercise included both endurance and muscular training and it was developed specifically for
postpartum women.

Dietary counselling

Based on dietary recommendations [27,28], a summary of the evidence for prevention of
excessive weight gain and obesity [29] and information on the diet of Finnish women [30], the
dietary counselling focused on four topics that could help the participants to return to their pre-
pregnancy weight. The following dietary objectives were set for each participant to achieve or to
maintain: 1) to have a regular meal pattern, emphasising the importance of breakfast and =1 hot
meal every day, 2) to eat at least 5 portions/d (400 g/d) in total of different kinds of vegetables,
fruit and berries, 3) to consume mostly high-fibre bread (=5 g fibre/100 g) and 4) to restrict the
intake of high-sugar snacks to <1 portion/d (e.g. 50 g sweets, one pastry, once piece of cake, 2
biscuits, 2 dl ice cream or a glass of soft drink).

The dietary counselling consisted of one primary counselling session (allocated time 20—-30 min) at
the 3-month visit and three booster sessions (allocated time 10 min, in addition to the physical
activity boosters) at the 5, 6 and 10 month visits. The model of Laitakari and Asikainen [19] was
also applied to the dietary counselling. A counselling card was also used in the dietary counselling.
At the beginning of the primary counselling session, the PHN assessed the participant's current
dietary habits concerning these four topics using the baseline food frequency questionnaire. After



comparing the personal habits to the recommendations, the PHN and the participant discussed
the participant's need for dietary changes, as well as her opportunities for and barriers to making
the changes. The participant also received two take home leaflets on healthy diet. The participant
was asked to keep a weekly record of her compliance with the four objectives in her follow-up
notebook. At each booster visit, the follow-up notebook was checked and the compliance was
discussed.

Main outcomes

The main outcome for postpartum weight retention was the proportion of women returning to
their pre-pregnancy weight (weight retention <0 kg) by 10 months postpartum. The dietary
outcomes were changes in meal pattern (breakfast and =1 hot meal/d), overall intake of
vegetables, fruit and berries (portions/d), use of high-fibre bread (% of bread with =5 g fibre/100
g of total weekly amount of bread) and intake of high-sugar snacks (portions/d). The physical
activity outcome was the change in the weekly METmin of LTPA.

Data collection

Body weight was measured in light clothing and without shoes at every CC visit related to the
study. The scales were calibrated to the reference scale within + 0.5 kg at the beginning and at
the end of the study. Additionally, waist circumference was measured at these visits. Data on
gestational weight development was obtained from the maternity card. Pre-pregnancy weight and
height were self-reported.

The baseline questionnaire including questions on background (e.g. education, smoking), dietary
intake and LTPA was completed before the child's 2-month visit. The first LTPA and the dietary
follow-up questionnaires were completed at the 5-month visit and the second follow-up
questionnaires at the 10-month visit. These questionnaires were returned to the PHN, who
checked that they were properly filled in. Information on dietary intake was obtained using a 57-
item food frequency questionnaire that was a simplified version of the food frequency
questionnaire used in the Health 2000 study in Finland [31]. The baseline and the follow-up
dietary information were based on diet during the previous month. The questions on LTPA were
modified from the International Physical Activity Questionnaire, IPAQ [32], by using the amount of
breathlessness (none, some, marked) to describe light, moderate and high-intensity LTPA to the
respondents. LTPA at baseline illustrated a typical week before pregnancy and at follow-up a
typical week during the past three weeks. These dietary and LTPA questions have not been
validated among postpartum women, however.

Statistical methods

To test the baseline differences in background characteristics (Table 1), t-test was used for
continuous variables and y2-test for categorised variables. Differences in the duration of exclusive
and partial breastfeeding were tested using non-parametric Mann-Whitney U test, since these
variables were not normally distributed. As there were missing values in the duration of
breastfeeding for 11 women, an indicator variable (O = non-missing, 1 = missing) together with
the continuous breastfeeding variables was used in the multivariable analyses to prevent the loss
of data. These background variables were used, when necessary, as covariates in the
multivariable analyses regardless the statistical significance of the baseline differences.

Table 1. Background characteristics of the participants, means (SD) or numbers (%)

The unadjusted differences between the groups in the proportions of women who returned to
their pre-pregnancy weight were tested by y2-test. The confounder-adjusted analysis of the
proportions of women returning to pre-pregnancy weight, and retaining a maximum of 2 or 5 kg
were done by using a logistic regression model. Analysis of covariance (ANCOVA) with confounding
variables as covariates was used to test the between-group differences in average weight
retention and waist circumference at 10 months postpartum, also changes in the dietary outcomes
from 2 to 5 and to 10 months postpartum. As the weeklv METmin were not normallv distributed.



they were converted into logarithms. The between-group differences of the log-transformed
METmin variable at 5 and 10 months postpartum were analysed using ANCOVA of repeated
measures. All statistical tests were two-sided and p < 0.05 was used as the level of statistical
significance.

Results

Figure 1 shows the flow of participants. The participants who dropped out of the study (n = 7)
were younger, less educated and had higher pre-pregnancy and postpartum BMI, but lower
gestational weight gain and weight retention at 2 months postpartum on average than
participants who completed the study (n = 85). No major differences were observed in smoking
status or in the main dietary and physical activity outcomes between the groups. There is no
follow-up information available on the drop-outs.

In the intervention group, 43 (90%) women participated in all physical activity counselling sessions
and 45 (94%) women in all dietary counselling sessions. All 48 women participated in the primary
physical activity and dietary counselling sessions. Five women missed one physical activity booster
session, three women missed one dietary booster session and three women missed the
discussion about returning to pre-pregnancy weight. On average, the women participated in 4.9 of
the five physical activity counselling sessions and in 3.9 of the four dietary counselling sessions.
The average participation rate in the group exercise sessions was 50.7 % (sd 28.5) of the
sessions available for each woman.

The differences in the background characteristics were not statistically significant between the
groups (Table 1). There were also no statistically significant differences in the duration of exclusive
(medians 5.0 vs. 5.0 months, p = 0.57) or partial breastfeeding (medians 10.0 vs. 8.5 months, p =
0.07) between the intervention and the control groups.

Weight retention

Figure 2 shows the unadjusted mean body weight changes during pregnancy and during the
intervention (2 to 10 months postpartum) in the intervention and the control groups. Fifty percent
of the intervention group and 30% of the control group returned to their pre-pregnancy weight by
10 months postpartum, but the difference did not reach statistical significance (Table 2). The
confounder-adjusted odds ratio (OR) for returning to pre-pregnancy weight was 3.89 (95% CI
1.16-13.04) for the intervention group compared to the control group. The results were
essentially the same when adjusted for the duration of partial breastfeeding instead of the
duration of exclusive breastfeeding. The ORs for retaining maximum 2 kg or 5 kg at 10 months
postpartum did not differ statistically significantly between the groups. Among those women who
did not return to their pre-pregnancy weight, the unadjusted average weight retention at 10
months postpartum was 5.2 kg in the intervention group (n = 23) and 3.2 kg in the control group
(n = 26). However, of these women, the intervention group had higher weight retention than the
control group (6.7 vs. 5.7 kg) already at 2 months postpartum when the intervention began.
Among all women, there were no differences between the groups in the adjusted average weight
retention at 10 months postpartum or in the adjusted change in waist circumference from 2 to 10
months postpartum (Table 2).

Figure 2. Mean body weight changes from the beginning of
pregnancy to 10 months postpartum. Values represent
o unadjusted means in the intervention and the control groups.
Intervention group: n = 46, except for pre-pregnancy weight (n =
45), 17th gestation week (n = 42) and 37th gestation week (n = 44).
Control group: n = 37, except for 9th and 33rd gestation week (n = 36).

Table 2. Comparison of weight retention! and waist circumference at 10 months
postpartum between the groups. The values represent numbers (%) and odds ratio
(OR) (95% confidence intervals, Cl) or means (SD) and mean differences (95% CI)



Changes in diet and physical activity

The proportion of high-fibre bread of total weekly amount of bread increased in the intervention
group compared to the control group when adjusted for confounders (Table 3). The mean increase
in favour of the intervention group was 16% both at the first follow-up (5 months postpartum) and
the second follow-up (10 months postpartum). The intake of high-sugar snacks decreased on
average by 0.6 portions/d at the first follow-up in the control group compared with the
intervention group, but returned to the baseline level by the second follow-up. There were no
statistically significant differences in changes in the intake of vegetables, fruit and berries
between the groups. Moreover, no between-group differences were observed in the proportion of
women having breakfast and at least one hot meal per day. The respective proportions of women
in the intervention and the control groups fulfilling this criterion were 88% and 86% at baseline,
94% and 92% at the first follow-up and 93% and 89% at the second follow-up.

Table 3. Diet at baseline (2 months) and at follow-up (5 and 10 months). The values
represent means (SD) and adjusted group differences (95% confidence intervals, CI) at
follow-up.

The unadjusted mean weekly METmin during leisure time were 2 328 (SD 1 308) in the
intervention group and 2 061 (SD 975) in the control group before pregnancy (the baseline). At 10
months postpartum the values were 1 906 (SD 970) and 2 051 (SD 1 249) respectively. There
were no statistically significant differences between the groups in changes in the weekly METmin
from baseline to 5 or 10 months postpartum when adjusted for baseline weekly METmin, age,
education, gestational weight gain and BMI at 2 months postpartum.

Discussion

This study aimed at reducing postpartum weight retention in primiparas by counselling them on
diet and physical activity during five of the child's routine visits to a CC. We observed that a higher
proportion of the women in the intervention group than in the control group returned to their pre-
pregnancy weight by 10 months postpartum, when adjusted for confounders. However, among
those women who did not return to their pre-pregnancy weight, the intervention group retained
more weight than the control group on average. Therefore, the average weight retention was not
lower in the intervention group than in the control group.

The changes in dietary habits were modest, since only the mean proportion of high-fibre bread of
total weekly amount of bread increased by 15-16 %-unit in the intervention group compared to
controls from baseline to 5 and 10 months postpartum. This change corresponds e.g. to replacing
one slice of low-fibre bread by one slice of high-fibre bread for every sixth slice consumed. No
between-group differences were found in the intake of vegetables, fruit and berries or high-sugar
snacks in favour of the intervention group. As the proportion of women having breakfast and a hot
meal every day was already high at baseline, there was little potential to promote these habits by
counselling. The counselling did not have an effect on the total amount of LTPA, possibly at least
partly due to the fairly high level of LTPA at baseline (before pregnancy) or difficulties in arranging
more time for LTPA in the new life situation.

The results of this study mostly concur with the two earlier interventions aimed at reducing
postpartum weight retention [12,13]. In both of these studies, the intervention group lost more
weight and/or returned to their pre-pregnancy weight more often than the control group, but no
between-group differences were observed in changes in energy intake or expenditure. The
methods of these studies differed from our methods to some extent. In the study by Leermakers
et al. [12], women (n = 90) with at least 6.8 kg weight retention were randomised at 3—12
months postpartum either to a no-treatment control group or to a six-month behavioural weight
loss intervention delivered via correspondence. In the study by O'Toole et al. [13], the participants
(n = 40) were overweight women, who gained at least 15 kg during pregnancy and had at least 5
kg of postpartum weight retention at the time of recruitment (6 weeks to 6 months postpartum).



They were randomized to a structured or a self-directed intervention continuing up to 1 year
postpartum. These studies also had smaller sample sizes and much higher drop-out rates (31%
and 41% respectively) than in our study. The drop-out rate was very low (8%) in our study, which
improves the internal validity of the results. The external validity was improved by a high
participation rate (81%) in a highly representative sample.

However, this study primarily piloted the study protocol for a larger study, which contributes to
some limitations of this study. Firstly, the CCs were not randomized, which may have increased
the baseline differences between the groups. The intervention group had slightly higher mean
gestational weight gain and BMI, which are risk factors for high postpartum weight retention [4-6].
Although these variables were included in the analyses as confounders, these baseline
differences, although not statistically significant, may have affected the efficacy of the intervention.
The small sample size was another major limitation in this study and therefore the opportunities
to observe statistically significant effects of the intervention were limited. As the number of CCs
was also small, the multilevel analysis could not be used in order to take the clinic-level variation
into account. Any future study should be a cluster-randomized controlled trial with a larger number
of clusters and participants.

It is not clear why a higher proportion in the intervention group than in the control group returned
to their pre-pregnancy weight as the effects of the intervention on dietary and LTPA habits were
so minor. This discrepancy could be related to difficulties in assessing one's diet and LTPA
accurately or to the limitations of our questionnaires not validated among postpartum women. The
LTPA questionnaire may not have been sensitive enough in measuring changes, particularly in
everyday light-intensity LTPA, which contributes significantly to the total energy expenditure. In
addition, the intervention group may have decreased their total energy intake as a result of the
dietary counselling, but it could not be measured by the semi-quantitative food frequency
questionnaire. On the other hand, neither Leermakers et al. [12] nor O'Toole et al. [13] observed
between-group differences in changes in energy intake or expenditure in their studies, although
the intervention had an effect on weight retention. Concerning the validity of the weight retention
outcome, body weight was measured at each visit but pre-pregnancy weight was self-reported.
As overweight women usually underreport their body weight more often than thinner women [33]
and there were more overweight women in the intervention group than in the control group
before pregnancy, it is possible that the intervention group could have had lower average weight
retention than was reported. Removing the overweight women from the analyses did not change
the results essentially, however.

To our knowledge, this was the first study conducted in a primary healthy care setting aiming to
reduce postpartum weight retention by dietary and physical activity counselling. The PHNs
implemented the five counselling sessions on the child's routine visits to the CC and therefore the
participation rate at the counselling sessions was very high. The counselling focused on promoting
healthy dietary and physical activity habits. Individual recommendations for energy intake and
expenditure, and thereby for energy deficit (as kJ or kcal), were not applied, because it would
have been too complicated, especially as the time allocated for the counselling was short. It is
possible that the women would have needed even more counselling or support to improve their
dietary or physical activity habits. The time span between the last two booster sessions (4
months) may have been too long to motivate the women to adhere to the dietary and LTPA plans
without support from their PHN. On the other hand, increasing the number of counselling sessions
may not be feasible, since the time resources of the PHNs are limited and the main focus on the
visits is on the infant's health and growth. It is possible that the presence of infants interfered
with the counselling.

The need for postpartum counselling and support for healthy diet and weight management has
been emphasised in several papers [34-36]. In particular, women with high pre-pregnancy BMI or
high postpartum weight retention could benefit from it. Another option is that the intervention
would begin in early pregnancy in order to prevent excessive gestational weight gain (the primary
risk factor for high postpartum weight retention) and continue during the postpartum period.

Conclusion



Integrating individual dietary and physical activity counselling for mothers into the routine visits to
CCs increased the proportion of postpartum primiparas returning to their pre-pregnancy weight,
although it did not have an effect on the average weight retention. Larger randomized controlled
trials are needed to show whether counselling can improve dietary and physical activity habits in
postpartum women and also to confirm the results concerning the effect of counselling on reducing
postpartum weight retention.

Competing interests

The author(s) declare that they have no competing interests.

Authors' contributions

TIK: study design, intervention protocols (especially dietary counselling), acquisition of data,
analysis and interpretation of data, and preparation of manuscript.

MP: study design, intervention protocols, statistical methodology, analysis and interpretation of
data, and preparation of manuscript.

MA: study design, intervention protocols (especially physical activity counselling), acquisition of
data, interpretation of data, and preparation of manuscript.

MF: study design, intervention protocols, interpretation of data and preparation of manuscript.
EW: study design, interpretation of data, and preparation of manuscript.

RL: principal researcher, obtained funding, study concept and design, intervention protocols,
interpretation of data, and preparation of manuscript.

All authors read and approved the final manuscript.

Acknowledgements

Our sincere thanks to the PHNs in the CCs for their valuable work throughout the study. We are
also grateful to Katriina Ojala for planning the group exercise sessions. This study was supported
by Doctoral Programs in Public Health (DPPH), Finland, and by grants from the National Institutes
of Health in the U.S. (1 U54 CA00100971, 5 RO1 CA89950 to Riitta Luoto and Leena Hilakivi-
Clarke) and the Ministry of Education and the Ministry of Social Affairs and Health in Finland.

References

1. World Health Organization: Obesity: Preventing and managing the global epidemic. Report of
a WHO consultation. Technical Report Series no. 894. Geneva: WHO; 1998.

2. Helakorpi S, Patja K, Prattald R, Uutela A: Health Behaviour and Health among the Finnish
Adult Population, Spring 2006. Publications of the National Public Health Institute B1/2007.
Helsinki: National Public Health Institute; 2007.

3. LinneY, Dye L, Barkeling B, Réssner S: Weight development over time — the SPAWN
study — 15 years follow-up.
Int J Obes 2003, 27:1516-1522. Publisher Full Text

4. Gunderson EP, Abrams B: Epidemiology of gestational weight gain and body weight
changes after pregnancy.
Epidemiol Rev 2000, 22:261-274. PubMed Abstract | Publisher Full Text

5. Gore SA, Brown DM, West DS: The role of postpartum weight retention in obesity
among women: a review of the evidence.
Ann Behav Med 2003, 26:149-159. PubMed Abstract | Publisher Full Text




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Linne Y, Barkeling B, Rdssner S: Long term weight development after pregnancy.
Obes Rev 2002, 3:75-83. PubMed Abstract | Publisher Full Text

Siega-Riz AM, Evenson KR, Dole N: Pregnancy-related weight gain — a link to obesity?
Nutr Rev 2004, (Suppl):105-111. Publisher Full Text

Ohlin A, Rossner S: Trends in eating patterns, physical activity and socio-demographic
factors in relation to postpartum body weight development.
Br J Nutr 1994, 71:457-470. PubMed Abstract | Publisher Full Text

Boardley DJ, Sargent RG, Coker AL, Hussey JR, Sharpe PA: The relationship between
diet, activity, and other factors, and postpartum weight change by race.
Obstet Gynecol 1995, 86:834-838. PubMed Abstract | Publisher Full Text

Olson CM, Srawderman MS, Hinton PS, Pearson TA: Gestational weight gain and
postpartum behaviors associated with weight change from early pregnancy to 1y
postpartum.

Int J Obes 2003, 27:117-127. Publisher Full Text

Schauberger CW, Rooney BL, Brimer LM: Factors that influence weight loss in the
puerperium.
Obstet Gynecol 1992, 79:424-429. PubMed Abstract | Publisher Full Text

Leermakers EA, Anglin K, Wing RR: Reducing postpartum weight retention through a
correspondence intervention.
Int J Obes 1998, 22:1103-1109. Publisher Full Text

O'Toole ML, Sawicki MA, Artal R: Structured diet and physical activity prevent
postpartum weight retention.
J Women's Health 2003, 12:991-998. Publisher Full Text

Dewey KG, Lovelady CA, Nommsen-Rivers LA, McCrory MA, Lonnerdal B: A randomized
study of the effects of aerobic exercise by lactating women on breast-milk volume
and composition.

N Engl J Med 1994, 330:449-453. PubMed Abstract | Publisher Full Text

McCrory MA, Nommsen-Rivers LA, Mole PA, Lonnerdal B, Dewey KG: Randomized trial of
the short-term effects of dieting compared with dieting plus aerobic exercise on
lactation performance.

Am J Clin Nutr 1999, 69:959-967. PubMed Abstract | Publisher Full Text

Lovelady CA, Garner KE, Moreno KL, Williams JP: The effect of weight loss in overweight,
lactating women on the growth of their infants.
N Engl J Med 2000, 342:449-453. PubMed Abstract | Publisher Full Text

Kinnunen TI, Pasanen M, Aittasalo M, Fogelholm M, Hilakivi-Clarke L, Weiderpass E, Luoto
R: Preventing excessive weight gain during pregnancy — a controlled trial in primary
health care.

Eur J Clin Nutr 2007.PubMed Abstract | Publisher Full Text

advanced online publication, 17 January 2007; doi:10.1038/sj.ejcn.1602602

NOMESCO Nordic Medico-Statistical Committee: Health Statistics in the Nordic Countries
2003. Copenhagen: NOMESCO; 2005.

Laitakari J, Asikainen T-M: How to promote physical activity through individual
counseling — A proposal for a practical model of counseling on health-related physical
activity.

Patient Educ Couns 1998, (Suppl):13-24. Publisher Full Text




20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Green LW, Kreuter MW, Deeds SG, Partridge KB: Health education planning. A diagnostic
approach. Palo Alto: Mayfield Publishing Company; 1980:13.

Prochaska JO, Velicer WF: The transtheoretical model of health behavior change.
Am J Health Promot 1997, 12:38-48. PubMed Abstract | Publisher Full Text

Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, Bouchard C: Physical activity and
public health. A recommendation from the Centers for Disease Control and Prevention
and the American College of Sports Medicine.

JAMA 1995, 273:402-407. PubMed Abstract | Publisher Full Text

American College of Sports Medicine (ACSM): The recommended quantity and quality of
exercise for developing and maintaining cardiorespiratory and muscular fitness, and
flexibility in healthy adults.

Med Sci Sports Exerc 1998, 30:975-991. PubMed Abstract | Publisher Full Text

Artal R, O'Toole M: Guidelines of the American College of Obstetricians and
Gynecologists for exercise during pregnancy and the postpartum period.
Br J Sports Med 2003, 37:6-12. PubMed Abstract | Publisher Full Text

Davies GAL, Wolfe LA, Mottola MF, MacKinnon C: Exercise in pregnancy and the
postpartum period.
J Obstet Gynaecol Can 2003, 25:516-522. PubMed Abstract | Publisher Full Text

Howley ET: Type of activity: resistance, aerobic and leisure versus occupational
physical activity.
Med Sci Sports Exerc 2001, 33(Suppl):S364-S369. Publisher Full Text

Hasunen K, Kalavainen M, Keinonen H, Lagstrom H, Lyytikdinen A, Nurttila A, Peltola T,
Talvia S: Lapsi, perhe ja ruoka. Imevais- ja leikki-ikaisten lasten, odottavien ja imettavien
aitien ravitsemussuositus. (The Child, Family and Food. Nutrition recommendations for
infants and children as well as pregnant and breastfeeding mothers). (in Finnish with an
English summary). Helsinki: Sosiaali- ja terveysministerio;; 2004.

Nordic Council of Ministers: Nordic Nutrition Recommendations 2004. Integrating nutrition
and physical activity. Nord. 4th edition. Copenhagen: Nordic Council of Ministers; 2004:13.

World Health Organization: Diet, nutrition and the prevention of chronic diseases. Report of
a Joint WHO/FAO Expert Consultation. WHO Technical Report Series no. 916. Geneva: World
Health Organization; 2003.

Mannistd S, Ovaskainen M-L, Valsta V, (eds): The National FINDIET 2002 Study.
Publications of the National Public Health Institute B3/2003. Helsinki: National Public Health
Institute; 2003.

Paalanen L, Mannistd S, Virtanen MJ, Knekt P, Rasanen L, Montonen J, Pietinen P: Validity
of a food frequency questionnaire varied by age and body mass index.
J Clin Epidemiol 2006, 59:994-1001. PubMed Abstract | Publisher Full Text

Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, Pratt M, Ekelund
U, Yngve A, Sallis JF, Oja P: International Physical Activity Questionnaire (IPAQ): 12-
country reliability and validity.

Med Sci Sports Exerc 2003, 35:1381-1395. PubMed Abstract | Publisher Full Text

Rowland ML: Self-reported weight and height.
Am J Clin Nutr 1990, 52:1125-1133. PubMed Abstract | Publisher Full Text

Walker LO, Sterling BS, Timmerman GM: Retention of pregnancy-related weight in the



early postpartum period: implications for women's health services.
J Obstet Gynecol Neonatal Nurs 2005, 34:418-427. PubMed Abstract | Publisher Full Text

35. Fowles ER, Walker LO: Correlates of dietary quality and weight retention in postpartum
women.
J Community Health Nurs 2006, 23:183-197. PubMed Abstract | Publisher Full Text

36. Johnson DB, Gerstein DE, Evans AE, Woodward-Lopez G: Preventing obesity: a life cycle
perspective.
J Am Diet Assoc 2006, 106:97-102. PubMed Abstract | Publisher Full Text

37. Institute of Medicine: Nutrition during pregnancy, weight gain and nutrient supplements.
Report of the Subcommittee on Nutritional Status and Weight Gain during Pregnancy,
Subcommittee on Dietary Intake and Nutrient Supplements during Pregnancy, Committee on
Nutritional Status during Pregnancy and Lactation, Food and Nutrition Board. Washington DC:
National Academy Press; 1990.

Have something to say? Post a comment on this
article!

)
BiolNled Central

Published by The Open Access Publisher

N Archiving in an open access repository allows you to...

Click here to recommend ==

© 1999-2008 BioMed Central Ltd unless otherwise stated < info@biomedcentral.com = Terms and conditions



