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1 | INTRODUCTION

Failure to return to prepregnancy weight after childbirth may contrib-
ute to weight retention, which can ultimately lead to long-term mater-
nal obesity (Adegboye & Linne, 2013; Endres et al., 2015) and other
chronic diseases later in life (Fraser et al., 2011; Rasmussen & Abrams,
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Abstract

There is evidence in the general population that adhering to a high protein and low
carbohydrate diet may help in losing weight. However, there is little evidence among
postpartum women. The aim of this study is to evaluate the effect of a high protein
diet on weight loss among postpartum women. A parallel-randomized controlled trial
with 94 postpartum women was conducted in a maternity ward in Mesquita county
(recruitment from February 2009 to December 2010) and in a polyclinic in Rio de
Janeiro city (recruitment from December 2010 to December 2011). Women were
randomized to the intervention group (IG) or control group (CG), and both groups
received an isocaloric diet (1,800 kcal). Additionally, the |G received approximately
25 g of protein obtained from 125 g per week of sardine to increase daily dietary pro-
tein content and was advised to restrict carbohydrate intake. The CG received nutri-
tional counselling to follow the national nutrition guidelines (15% protein, 60%
carbohydrates, and 25% lipids). A linear mixed-effects model was used to test the
effect of high protein intake and macronutrient intake on weight loss during the post-
partum period. Body weight decreased in the IG compared with the CG (8 = -0.325;
p = 0.049) among overweight and obese postpartum women. The percentage of
energy intake from lipid (8 = -0.023; p = 0.050) was negatively associated with body
weight, and carbohydrate intake (8 = 0.020; p = 0.026) was positively associated with
body weight over time among all women. Protein intake and lower carbohydrate
intake may be used as a dietary strategy to improve body weight loss during the post-
partum period.

KEYWORDS

low-income countries, macronutrients, maternal obesity, maternal postpartum weight loss, protein
intake, randomized controlled trial

2011; Shao et al., 2017). Socio-demographics factors, such as low edu-
cation, high parity, and Black race (Endres et al., 2015), as well as
potentially modifiable behaviours, such as reduced breastfeeding dura-
tion and lack of physical activity, can increase the risk of weight reten-
tion (Hollis et al., 2017; Lovelady, 2011; Martin, MacDonald-Wicks,
Hure, Smith, & Collins, 2015). According to Hollis et al. (2017), higher
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postpartum weight retention is associated with a greater number of

modifiable risk factors, such as excessive gestational weight gain and
breastfeeding for less than 6 months. Postpartum women retained
more than two additional kilograms of body weight for each modifiable
risk factor (Hollis et al., 2017).

Previous studies have shown evidence that energy restriction and
aerobic exercise among postpartum women promote weight loss and
prevent excessive weight retention (Adegboye & Linne, 2013;
Nascimento, Pudwell, Surita, Adamo, & Smith, 2014). In generally,
diets were based on energy restriction, energy goals, healthy eating,
or nutritional counselling (Choi, Fukuoka, & Lee, 2013). According to
Wiltheiss et al. (2013), energy restriction should be the focus of die-
tary interventions aimed at improving weight loss among obese and
overweight postpartum women.

In addition, some studies focused on the role of the macronutrient
ratio, such as low fat and CH intake, low glycaemic load, or high pro-
tein intake for weight loss, but these studies were not conducted
among postpartum women (Campos-Nonato, Hernandez, & Barquera,
2017; Ebbeling et al., 2012; Soenen et al., 2012). Although the exact
mechanism by which protein intake promotes weight loss during the
postpartum period is still unclear, there is compelling evidence regard-
ing the effects of high protein diets on satiety and thermogenesis
among adults, which could improve body weight maintenance for lon-
ger periods (Astrup, Raben, & Geiker, 2015).

To the best of our knowledge, no other clinical trial based on high
protein dietary intake has been performed among postpartum women.
The present study was conducted based on a previous observational
study that demonstrated greater postpartum weight loss among par-
ticipants consuming a high protein diet (Castro, Kac, de Leon, &
Sichieri, 2009). Furthermore, maternal nutritional requirements are
increased in the postpartum period; therefore, in addition to caloric
intake, protein intake should be enhanced to support exclusive
breastfeeding (Marangoni et al., 2016). Thus, the aim of this study
was to evaluate the effect of high protein intake on weight loss during
the first six postpartum months.

2 | METHODS

2.1 | Study population and design

This is a parallel-randomized controlled trial (RCT) with 94 postpartum
women who gave birth between February 2009 and February 2011. In
total, 106 postpartum women were recruited from the public mater-
nity ward of the Municipal Hospital Leonel de Moura Brizola in
Mesquita County from February 2009 to December 2010 and from
the Piquet Carneiro Policlinic in Vila Isabel district from December
2010 to December 2011. However, 12 women were excluded
because they were enrolled after more than two postpartum months
(Figure 1). The recruitment of women in the polyclinic occurred after
recruitment in the maternity ward hospital was finished, as the main
objective was to fill the total targeted sample size. Both study sites
are located in Rio de Janeiro state in Brazil. Figure 1 shows the study

design from recruitment to follow-up.
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Key messages

e There is limited available evidence regarding the
relationship between high protein intake and weight

retention during the postpartum period.

e Body weight decreased in the intervention group when
compared with the control group among overweight

and obese postpartum women.

e High protein and low CH intake may be used as a
dietary strategy to improve body weight maintenance

during the postpartum period.

e Dietary counselling during the postpartum period

improved weight loss and prevented weight retention.

e More research should be conducted to test the safety of
a high protein diet during the postpartum period.

The eligibility criteria to participate in the clinical trial were age
between 18 and 45 years, body mass index (BMI) > 26 kg/m? imme-
diately postpartum (cut-off based on the Institute of Medicine criteria
to classify overweight prepregnancy BMI; IOM, 1992), no pre-existing
chronic diseases, a singleton pregnancy, and between 4 and 8 weeks
after childbirth. A weight loss of 5% is expected to have an impact
on the metabolic profile from the immediate postpartum period to
the baseline of the study; therefore, we only considered women with
BMI > 26 kg/m?.

2.2 | Sample size and randomization

The targeted sample size of 148 postpartum women was projected to
provide 80% or more power to detect a 1.2 kg/m? difference in BMI
between groups over 6 months of postpartum follow-up, with a stan-
dard deviation of % 2.5 kg/m? and using a 2-sided t test with a signif-
icance level of 5%. This difference represents a 5% change in the
weight of a woman with a BMI of 26 kg/m? and a height of 1.60 m.
After adding 20% for possible losses, a total of 180 women were
intended to be recruited.

A list of random numbers was generated using the Statistical
Analysis System (SAS) software (SAS version 9.3, Institute, Cary, NC,
USA). The enrolled postpartum women were allocated to the interven-
tion group (IG) or control group (CG) according to a random list.
Women were randomized after baseline data collection at the first
postnatal visit, which occurred approximately 4-8 weeks after birth.
All participants provided informed written consent. This research
was approved by the Ethics Committee (protocols number CAAE-
0014.0.259.000-08) of the Social Medicine Institute of State Univer-
sity of Rio de Janeiro and was registered on the site www.
ClinicalTrials.gov as identifier NCT00969488.

2.3 | Measurements

The study follow-up occurred over 6 months (starting at least

30 days after delivery) and women were invited to come to the
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338 postpartum women were interviewed in the maternity
ward and 32 were invited from the Policlinic.

152 had BMI < 26 kg/m? at
immediate postpartum.
p
186 postpartum women were eligible
clinical trial.
N J
80 women didn’t go to the
first postpartum visit.
~
106 postpartum women accepted to participate.
\
12 women were excluded
(> 2 months of
postpartum).
94 postpartum women were randomized to
Intervention Group (IG) or Control Group (CG). -
p (I6) p (CG) The study comprised a
monthly visit, but not all
women participated in all of
them.
Follow-up during six months:
from second to seven postpartum months.
First: Second: Third: Fourth: Fifth: Sixth:
471C 291C 401C 331C 301C 341C
47CG 33CG 34CG 33CG 26 CG 32CG

FIGURE 1 Flow of postpartum women participants

clinic each month for a total of six visits: first visit in the second
month; second visit in the third month; third visit in the fourth
month, fourth visit in the fifth month, and sixth visit in the seventh
month). Not all women participated in all six interviews (Figure 1).
Certified nutritionists conducted the interviews, collected all the data
(dietary, socio-demographic, and anthropometric) and conducted
nutritional counselling. During the first visit, a structured
guestionnaire was administered to acquire socio-demographic data:
age (years), education (years of schooling), parity (= 1 or < 2), total
family income (dollars); self-reported race (Black/Brown or White),
and breastfeeding [yes (exclusive or partial) or not]. Maternal height
and weight were collected at this time by trained interviewers
according to standardized procedures (Lohman, Roche, & Martorell,
1988). Height (cm) was measured with a portable stadiometer
(AlturaExata®, Brazil). Weight (kg) and body fat percentage (BF%)
were estimated by bioelectrical impedance using a Tanita® scale
(Tanita Inner Scan, lllinois, USA). Women were measured without
shoes and wearing light clothes.

Early pregnancy body mass index (EPBMI, kg/m?) was calcu-
lated using early pregnancy weight, which was obtained from the
prenatal records, when weight was measured before the 13th gesta-
tional week. In the absence of this information, self-reported
prepregnancy weight (PPG) in kg was used. Gestational weight gain
(GWG) was calculated using the difference between the last mea-
sured weight before delivery (after 38 weeks) and the early

pregnancy weight.

2.4 | Dietary variables

A validated semiquantitative food frequency questionnaire (FFQ)
(Sichieri & Everhart, 1998) consisting of 81 food items was adminis-
tered at the 1st postpartum follow-up visit (during the second post-
partum month), and the participants were asked to respond based
on their diet during the 1 month after to childbirth (referred to the first
30 days after delivery). A programme developed in SAS was used to
convert food frequencies and number of portions into estimated
meanFs of daily intake (Sichieri, 1998). The Brazilian Food Composi-
tion Table (NEPA, 2006) was used to assess the nutritional composi-
tion of foods. The Department of Agriculture Food Composition
Table (USDA, 2010) was adopted when a certain food item was not
available on the Brazilian table.

2.5 | Interventions

All women were advised (counselled) to adopt an isocaloric diet to lose
weight. The advised diet contained approximately 1,800 kcal in six daily
meals (breakfast, morning snack, lunch, afternoon snack, dinner, and
supper) and was based on a fixed menu (Chart 1). The menu included
the exact number of portions of each of the following eight recom-
mended food groups (Philippi, Latterza, Cruz, & Ribeiro, 1999): (a)

breads, cereals, roots, and tubers;(b) vegetables;(c) fruits; (d) lean meats,
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Nutritional dietary advice with the number of portions of each of the 8
recommended food groups that were recommended after randomization.

Foods Intervention Group Control Group
Portions Kcal Portions Kcal
(day) (mean) (day) (mean)
Breads, cereals, roots and tubers 3 450 6 900
Vegetables 4 60 4 60
Fruits 4 140 5 175
Lean meats, eggs and fish 2 380 1 190
Milk and dairy products 3 360 2 240
Beans 4 220 1 55
Oils and fats 2 146 2 146
Sugars and sweets 1 110 1 110
Total energy intake 23 1,866 22 1,876

* Adapted from Philippi et al. (1999).

CHART 1 Nutritional dietary advice with the number of portions of each of the eight recommended food groups that were recommended after

randomization

eggs and fish; (e) milk and dairy products; (f) beans; (g) oils and fats; and
(h) sugars and sweets.

Women in the |G also received instructions to follow a high protein
diet. Women were encouraged to eat foods with high protein content
[beans (four portions per day), milk and dairy products (three portions
per day), and lean meats, eggs, and fish (two portions per day)], to avoid
carbohydrate intake at dinner, and to consume a maximum of three por-
tions per day of bread, pasta, rice, potatoes, or roots. This group also
received six cans per month of sardines soaked in tomato sauce
(125 g) to ensure they consumed at least 25 g of protein per week.

The CG received standard nutritional counselling to follow an iso-
caloric diet that included six portions of breads, cereals, roots, or
tubers; one portion of lean meats, eggs, or fish; two portions of milk
and dairy products; and one portion of beans distributed in six daily
meals. To avoid losses to follow-up and to promote dietary adherence,
women in the CG received 2 kg of pasta per month.

For each group, we provided printed diet information and food
recipes and individual counselling during monthly meetings. Women
received a list of food content by food group that could be used as
equivalent intake.

2.6 | Statistical analysis

Weight loss (kg) over the six postpartum months (from the second to
seventh postpartum month) was defined as the primary outcome. The
baseline characteristics of postpartum women were described using
means, standard deviations (SD) and frequencies (%) according to the
randomized group. Chi-square and Student's t-tests were applied to
verify anthropometric and socio-demographic baseline differences
between groups.

Linear mixed-effects regression models (LME) were used to evalu-
ate the effect of the intervention on weight (as continuous variable)

over 6 months postpartum (from second to seventh postpartum

months), using an unstructured covariance matrix. The LME model
included time (months), intervention (IG and CG) and interaction of time,
and intervention variables. The interactions of the quadratic postpar-
tum months (months*months) variable was tested to verify the linearity
of the data. However, this measure was not statistically significant and,
therefore, not included in the final model. Analyses were conducted on
an intention-to-treat (ITT) basis, with participants analysed in the group,
they were allocated to regardless of treatment compliance. Model 1
included all 94 postpartum women. Then, Model 2 included only those
65 overweight and obese postpartum women (BMI > 25 kg/m?).
Predicted models of body weight according to dietary IGs and CGs
included the time variable, the intervention variable (IG vs. CG) and the
interaction of the IG and CG with time (month). Additionally, three inde-
pendent models were performed, one for each macronutrient percent-
age (% of lipid, % of protein, and % of carbohydrate intake) of total
energy intake variable reported by postpartum women in the FFQ at
baseline, with continuous weight loss as the outcome in all cases. These
predicted models included the macronutrient intake percentage, time
variable, and the interaction of the macronutrient intake percentage
with time variable. In addition, the values were adjusted by the IG and
CG variables and by the interaction of IG and CG variables with time
(month) and with the macronutrient percentage. Statistical significance

was set at p < 0.05. Statistical analyses were performed using SAS.

3 | RESULTS

There were no significant differences between the IG and CG groups at
baseline for weight, height, gestational weight gain, age, family income,
schooling, and age in the complete sample of 94 women and in the over-
weight and obese subset group of 65 postpartum women. In the group
of all women, the |G participants had a higher protein intake percentage

in the 1st postpartum follow-up visit (p < 0.01) (Table 1).
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TABLE 1 Anthropometric and socio-demographic characteristics at baseline (first follow-up visit) of postpartum women according to dietary

intervention groups. Mesquita, Rio de Janeiro, 2011

Model 1
IG* (n = 47) CG**(n = 47)
Variables Mean (SD)
Dietary intake
Energy (kcal) 2,062 (992) 2,035 (1,007)
Protein (%) 19.5 (3.23) 18.4 (4.26)
Lipid (%) 11.1 (2.89) 10.9 (2.46)
Carbohydrate (%) 56.3 (9.02) 57.6 (7.62)
Anthropometrics
Weight (kg) 75.9 (16.0) 75.7 (13.8)
Height (m) 1.61 (0.07) 1.61 (0.06)
BMIC (kg/m?) 28.9 (4.89) 29.1 (5.40)
Body fat (%) 35.5(7.12) 36.2 (7.03)
PGW?* (kg) 68.6 (13.3) 71.0 (15.8)
PGBMI' (kg/m?) 26.5 (4.32) 27.5 (5.43)
GWGE (kg) 12.7 (6.48) 14.7 (10.1)
Socio-demographic
Age (y) 25.7 (4.98) 26.2 (5.51)
Education (y) 8.9 (3.41) 5(3.48)
Income? (dollar) 356 (232) 327 (201)
Parity (n) 2.25(1.22) 2.19 (1.26)
N (%)
Skin colour
Black/Brown 37 (78.7) 34 (72.3)
White 10 (21.3) 13 (27.7)
Breastfeeding
Exclusive/partial 26 (70.3) 25 (75.8)
No 11 (29.7) 08 (24.2)

*IG = Intervention group.
**CG = Control group.
aStudent.

bChi-square.

“Body mass index.

4Total family income.
®Pregestational weight.

fPregestational body mass index.

Model 2
IG (n = 30) CG (n = 35)
p value® Mean (SD)
0.798 2,109 (1,045) 2,092 (745)
0.007 18.6 (3.08) 18.3 (4.28)
0.511 25.3 (6.35) 24.4 (5.76)
0.124 56.9 (8.56) 58.2 (7.58)
0.954 78.6 (12.4) 75.1 (10.4)
0.941 1.61 (5.73) 1.61 (6.73)
0.929 30.4 (3.69) 29.1 (3.33)
0.667 35.1 (6.83) 35.9 (5.13)
0.456 74.3 (3.04) 69.3 (12.8)
0.362 28.7 (5.28) 26.9 (4.06)
0.293 13.8 (11.3) 12.4 (6.59)
0.645 26.7 (6.07) 25.9 (5.09)
0.638 6 (3.48) 9.0 (3.42)
0.551 368 (203) 368 (244)
0.686 2.55 (1.44) 2.42 (1.56)
p value® N (%)

0.472
105 (80.1) 116 (82.9)
26 (19.9) 24 (17.1)

0.606
29 (96.7) 33 (94.3)
01 (3.33) 02 (5.71)

p value®

0.939
0.716
0.548
0.517

0.215
0.918
0.156
0.638
0.184
0.152
0.584

0.542
0.753
0.999
0.773
p value®
0.566

0.648

EGestational weight gain. Model 1 included all 94 postpartum women and Model 2 included only the subset with 65 overweight and obese postpartum women.

TABLE 2 Regression coefficients models® estimates predicting body
weight according to dietary intervention. Mesquita, Rio de Janeiro, 2011

Model 1 (n = 94)? Model 22 (n = 65)
Parameters 3 (SD) p value 13 (SD) p value
Intercept
Weight (kg) 76.1(2.26) < 0.001 78.5(2.07) <0.001
IG*/CG** 3.09 (3.20) 0.337 3.90 (2.85) 0.176
Rate of body weight loss
Month -0.133(0.09) 0.122 -0.070 (0.12) 0.553

IG*/CG**month  -0.210 (0.12) 0.088 -0.325(0.16)  0.049

*IG = Intervention group.
**CG = Control group.

®Models were fitted using a random intercept. Model 1 included all
94 postpartum women and Model 2 included only the subset with
65 overweight and obese postpartum women.

77

76

75

Weight Loss (kg)

74

Months

—CG 16

FIGURE 2 Predicted means of body weight loss according to dietary

intervention group (IG) and control group (CG)
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TABLE 3 Regression coefficients from models estimates for the percent of energy from protein, carbohydrate and lipid dietary intake according
to postpartum predicting body weight loss. Mesquita, Rio de Janeiro, 2011

Model 1 (n = 94)*

Model 2 (n = 65)?

B (SD)
Rate of body weight loss
-0.031 (0.018)
0.020 (0.009)
-0.023 (0.012)

Percent of Protein x Month
Percent of Carbohydrate x Month
Percent of Lipids x Month

p value 3 (SD) p value
0.088 -0.027 (0.023) 0.238
0.026 0.020 (0.011) 0.078
0.050 -0.024 (0.014) 0.088

*Models were fitted using a random intercept. Model 1 included all 94 postpartum women and Model 2 included only the subset with 65 overweight and

obese postpartum women.

Overweight and obese postpartum women in the IG had higher
weight loss over time when compared with the CG (8 = -0.325;
SD =0.16; p = 0.049; Table 2). Postpartum women in the IG when com-
pared with women in the CG lost more weight until the fourth month of
follow-up (Figure 2). The data show a significant negative effect of lipid
intake on body weight change (8 = -0.023; SD = 0.012; p = 0.050),
whereas the percentage of carbohydrate intake was positively associ-
ated with body weight over time (8 = 0.020; SD = 0.009; p = 0.026) in

the model including all postpartum women (Table 3).

4 | DISCUSSION

This RCT compared the effect of a high protein diet to an isocaloric
energy diet on weight loss during a period of 6 months postpartum
(from the second to the seventh postpartum month) and showed a dif-
ferential weight loss between the subgroup of overweight and obese
women participants in the IG. It was observed that higher weight loss
occurred in the second postpartum months and weight loss then
persisted until the 4th visit at the fifth postpartum month. A second
interesting result was the negative effect of the percentage of lipid
derived from the baseline reported dietary intake with weight loss
over time, whereas the percentage of carbohydrate intake from the
total reported energy intake was associated with weight increase.

To the best of our knowledge, this is the first RCT conducted dur-
ing the postpartum period that used a high protein diet as an interven-
tion. Generally, caloric diet restriction, a healthy diet, dietary
counselling, increased breastfeeding duration, and increased physical
activity have been identified as strategies to prevent weight retention
among normal and overweight postpartum women (Adegboye &
Linne, 2013; Berger, Peragallo-Urrutia, & Nicholson, 2014; Choi
et al, 2013; Hollis et al., 2017; Lovelady, 2011; @stbye, Peterson,
Krause, Swamy, & Lovelady, 2012).

Various hypotheses pertaining to protein metabolism have been
raised to explain weight loss increase among subjects that adhered
to a high protein diet (Pesta & Samuel, 2014). Furthermore, the litera-
ture has shown the benefits of a high protein diet on weight change
(Castro et al., 2009; Soenen et al., 2012; Wycherley, Moran, Clifton,
&  Brinkworth, 2012),
(Westerterp, 2004), and a satiating effect, which could be important

Noakes, diet-induced thermogenesis
factors for weight loss and weight management during the postpartum
period (Cuenca-Sanchez, Navas-Carrillo, & Orenes-Pifiero, 2015;
Pesta & Samuel, 2014). Moreover, a high protein diet has a lower

glycaemic index that seems to be more effective for body weight loss

(Horan, McGowan, Gibney, Donnelly, & McAuliffe, 2014; Radulian,
Rusu, Dragomir, & Posea, 2009); however, this finding is still contro-
versial (Louie, Markovic, Ross, Foote, & Brand-Miller, 2015). According
to a study conducted by Thomas, Elliott, Fau, Baur, and Baur (2007),
lowering the glycaemic load in the diet appears to be a more effective
method of promoting weight loss and improving lipid profiles and can
be more easily incorporated into a person's lifestyle when compared
with conventional and highly restricted energy and low-fat diets.
Clifton's meta-analysis showed that higher protein, low-carbohydrate
diets may offer a slight advantage in terms of weight loss and loss of
fat mass compared with a normal protein diet among adults (Clifton,
Condo, & Keogh, 2014). In addition, there is evidence that very low-
carbohydrate diets may lead to greater short-term weight loss than
do low-fat diets (Fields, Ruddy, Wallace, Shah, & Millstine, 2016; Hall
et al., 2015).

In our study, although we did not have the objective of evaluating
the effect of the glycaemic index on weight variation, we observed that
the percentage of carbohydrates was positively associated with weight
variation in all women. However, this result was not found in the sub-
group of women with overweight and obesity. More recently, an RCT
conducted with 460 postpartum women in Dublin, Ireland, revealed
greater weight loss from preconception to 3 months postpartum among
the IG with a higher glycaemic index diet (Horan et al., 2014).

Additionally, in our RCT, we observed an additional effect of the
high protein diet on weight loss among overweight and obese women.
In addition to the high energy expenditure among overweight and
obese women and the metabolic effect of a protein diet among post-
partum women with excessive weight (Prentice, Black, Coward, &
Cole, 1996), behaviour, life style and socio-demographic issues may
also explain greater weight loss in a subgroup formed by women with
excessive weight in our study. Overweight and obese women are
more motivated to lose weight after their third pregnancy according
to Bastian et al. (2010). Health, motivation, and family support could
be factors, and obese women could be more concerned about their
weight-related outcomes than primiparous women and pregestational
normal weight women. A pilot-study conducted by Haby, Glantz,
Hanas, and Premberg (2015) with 100 obese pregnant women
showed that an intervention based on nutrition support and advice,
that prescribed physical activity resulted in lower weight gain and
weight retention among the |G when compared with the CG.

Nevertheless, long-term intervention studies are necessary to
confirm that weight loss is maintained in the late postpartum period
(Herring et al., 2017). In many studies, no effect was observed

between counselling and weight retention (Althuizen, van der Wijden,
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van Mechelen, Seidell, & van Poppel, 2013; Asci & Rathfisch, 2016;
van der Pligt et al., 2016). An RCT conducted among 102 pregnant
women in Istanbul, Turkey, tested the effect of lifestyle interventions
on gestational weight gain and weight retention. The results showed
that the IG increased protein and vegetable intake as well as the per-
centage of protein from the diet compared with the CG from precon-
ception to the postpartum period. However, the intervention was not
effective in preventing weight retention, only in avoiding excessive
gestational weight gain (Asci & Rathfisch, 2016).

However, there is still no consensus, as other studies have found
satisfactory results from counselling. The intensity of the nutritional
and behavioural advice has been discussed (Phelan et al., 2014). Indi-
vidualized and structured diets (O'Toole, Sawicki, & Artal, 2003) and
reduced energy intake (Wiltheiss et al., 2013) were found to be more
predictive of lower body weight retention among overweight and
obese postpartum women. According to Jackson, Wardle, Johnson,
Finer, and Beeken (2013), advice from health professionals increased
motivation among 810 overweight and obese adults in a survey across
Great Britain. The authors concluded that increasing health profes-
sional capacity building is important for weight counselling.

This study has some limitations that should be considered when
interpreting the results. First, the calculated sample size was not
achieved, and the statistical power to detect changes between groups
varied from 5.1% to 23.5% when only overweight and obese postpar-
tum women were considered. Despite this limitation, we observed a
borderline and a significant difference in postpartum weight loss
among the participants in the IG versus CG, respectively, among all
postpartum women and overweight and obese postpartum women.

The present study addresses an import factor that ensures the
validity of our results. Although the follow-up time was not long, it
was sufficient to detect the effect of high protein content in reducing
postpartum weight. This finding is particularly important because few
studies have a greater than 6 months, long-term postpartum follow-up
(Althuizen et al., 2013; Phelan et al., 2014; Vesco et al., 2016). Addi-
tionally, studies have tried to understand factors related to pregnancy
outcomes (Poston et al., 2017), such as maternal weight gain, weight
retention, and dietary barriers, which are related to more difficulties
with losing weight (Carter-Edwards et al, 2009; Christenson,
Johansson, Reynisdottir, Torgerson, & Hemmingsson, 2016; Davis,
Shearrer, Tao, Hurston, & Gunderson, 2017; Opie, Neff, & Tierney,
2016). According to Vesco et al. (2016), a postpartum weight loss
maintenance programme could be added to prevent high postpartum
weight regain. These authors followed 114 obese pregnant women
and showed that at 1-year postpartum, over half of the women
between both the intervention and CGs were at or below their base-
line weight.

Good participant compliance to their allocated group adds to the
strength of our study. The weight loss in the IG was significant and
observed with or without adjustment for energy intake. Dietary com-
pliance was obtained via the intensive dietetic and professional sup-
port provided throughout the study. This strategy supports the
evidence that achieving weight goals is more successful when instruc-
tions are provided by trained and qualified dieticians (Opie et al.,
2016). One important issue to consider is the fact that the reproduc-

tive period is a phase of life when women are very motivated to adopt
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healthy behaviours, contributing to long-term dietary changes. Addi-

tionally, most people are able to lose weight on diet plans that impose
calorie restrictions over a short-term period.

Therefore, monthly individual visits, prescriptive diet plans, and
regular weight monitoring are initiatives that might favour the adop-
tion of healthy behaviours (Opie et al., 2016; Phelan et al., 2014).
However, these practices may limit the potential translation of current
findings into clinical and public health practice where such intensive
dietetic support may not be realistic or affordable. To ensure that
the study findings would be of relevance to health professionals, the
proposed dietary plans were designed to incorporate all core food
groups with a high protein diet and a moderate to low carbohydrate
intake. Although the dietary plans were relatively prescriptive in our
study, participants had choices within food groups. This approach
was also used in an RCT in an antenatal health group in Gothenburg,
Sweden. In this study, obese women could choose their food intake
from a list of equivalent foods (Haby et al., 2015).

This result indicates that protein intake may be an important die-
tary tool to increase weight loss during the postpartum period. Future
studies should be performed to evaluate whether this difference per-
sists over a longer postpartum period (Louie et al., 2015). With our
results, we were able to verify a higher body weight loss during the
postpartum period. This finding could be very important considering
that this phase of life is associated with weight retention and mainte-
nance of excess weight or obesity development (Gilmore, Klempel-
Donchenko, & Redman, 2015). Moreover, the greater gestational
weight gain among the CG could have important implications for over-
weight and obesity later in life as well as with offspring (Catov,
Abatemarco, Althouse, Davis, & Hubel, 2015; Widen et al., 2015).

5 | CONCLUSIONS

In summary, a high protein diet seems to be more effective in promot-
ing weight loss in overweight and obese postpartum women. A diet
with higher carbohydrate content was associated with weight
increase. The use of a structured eating dietary plan, which allows
flexibility but limits choices, can assist in weight change. Protein intake
may be used as a dietary strategy to improve body weight mainte-

nance during the postpartum period.
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