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Background & aims: The obesity nutritional treatment is structured to weight loss and diet is considered
an important indicator of treatment effectiveness. The purpose of this study is to compare the diet
quality among women who lost weight to women who maintained or gained weight during the nutri-
tional treatment.

I<eyv‘ford55 Methods: This is a retrospective study that included 66 obese women in nutritional treatment for weight

g,betS'W i loss, over six months, divided in tercile according to their weight loss. The diet quality was evaluated by
let quaity score, which was obtained with a food frequency questionnaire.

Nutritional treatment . . . . .

Sweet Results: The diet quality comparison was made among the group with weight loss (GL; n = 22) and the

Weight loss group that maintained or gained weight during the nutritional treatment (GG; n = 22) showed that both

groups had improvement in their diet quality scores from pre-treatment to post-treatment. Nevertheless,
the GG had higher sugar consumption than the GL in the pre-treatment (p = 0.02) and in the post-
treatment (p 0.01) periods. In the post-treatment, GL increased their scores for leafy vegetables
(0.013), fruit (0.004), sweets (p 0.03), and soft drinks (p 0.02). GL improved their scores for fried food (p
0.01) and sweets (p 0.008).
Conclusion: This indicates that in the weight loss treatment special attention should be given to the
incentive to the fruit and leafy vegetables consumption and, to reduce the consumption of sweets.
© 2019 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.

high fiber content, like fruit, vegetables and whole grain showed
reduction on the obesity risk and chronic diseases in their patients

1. Introduction

The treatment for obesity is complex and involves long-term
lifestyle changes [1]. Several studies point to the difficulty and
low efficacy of the treatment for obesity, regarded as unsuccessful
and inefficient by health professionals [2].

Usually, weight loss treatment is related to diet quality [3—6]
and metabolic improvement, such as reducing risk of diabetes,
heart diseases and arterial hypertension [7]. Studies that evaluated
the replacement of food with high energy content for food with
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[8]. Wolongevicz et al. (2010) showed that women with poor diet
quality are more likely to become overweight and obese compared
to women with better diet quality [9]. In a review about weight
keeping, the authors showed strong evidence that a diet with high
consumption of whole cereals is associated with a lower BMI,
smaller abdominal circumference (AC), and smaller risk of
becoming overweight. Moreover, a considerable weight loss can be
reached with a diet rich in cereals and vegetables plus controlled
energy ingestion [10].

Besides weight loss, diet quality improvement is also related to
metabolic benefits as the reduction of risk for developing chronic
diseases [11,12] and even depression [13]. Boeing et al. (2012)
concluded that higher fruit and vegetable consumption decreases
the risk for hypertension, coronary diseases, heart attack, cancer,
dementia, osteoporosis, and some eye diseases. Some data also
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point to prevention of asthma, chronic obstructive lung disease,
and rheumatoid arthritis. Likewise, there is evidence that high fruit
and vegetable consumption can possibly prevent weight gain [14].

Associated to weight loss, although cohort studies [ 15] and clinic
studies [16] suggest that high fruit and vegetable consumption can
reduce the incidence of obesity, there are controversial studies
about the subject. Some point to weight loss [17,18], to weight
maintenance [19,20] and even weight gain [21]. The purpose of this
study was to compare the diet quality between obese women in
nutritional treatment who lost weight to women who gained
weight.

2. Materials and methods
2.1. Sample

This is a retrospective analysis of the records of treatment reg-
imens for weight loss of 66 obese women treated in the Endocri-
nology Gynecological Ambulatory at the Hospital das Clinicas da
Faculdade de Medicina de Ribeirao Preto, from 2008 to 2013. This
project was approved by the ethics and research committee of
Hospital das Clinicas da Faculdade de Medicina de Ribeirao Preto,
Sao Paulo University (protocol 101372010). For sampling charac-
terization, we used a questionnaire, which collects social and de-
mographic data (age, income, marital status, number of children
and education) and the diagnosis of polycystic ovary syndrome
(PCOS) by the Rotterdam standard.

2.2. Study procedure

Before the treatment initiation, nutritional status, body
composition, and food consumption for each patient were evalu-
ated. After the initial evaluation, patients attended an appointment
every two months for a total of four appointments in six months of
nutritional treatment. The intervention was individualized by
nutritional counselling based on the qualitative food consumption
evaluation and diagnosis. The main topics addressed were the
reduction of energy consumption and ultra-processed foods,
especially those rich in simple carbohydrate (sweets such as
chocolate, cake, candy and biscuits), saturated fat, and also increase
the consumption of foods rich in fiber, vitamins and minerals. The
parameters measured initially were reassessed after six months of
treatment. By the end of the treatment, the women were divided
into two groups: those who lost weight and those who gained or
maintained their weight.

2.3. Nutritional status evaluation

Nutritional status was evaluated by the difference between
observations taken before and after nutritional treatment of the
following parameters: body mass index (BMI = weight/height?) as
classified by World Health Organization (WHO) [22]; neck [23],
abdominal, and hip circumferences; and body composition eval-
uated by the bioelectrical impedance (Biodynamics apparatus
model 450) examination with four electrodes. The fat percentage
was evaluated according to the cut points proposed by Sun et al.
(2003) [24].

2.4. Food consumption evaluation

Food consumption data was obtained from a food frequency
questionnaire, adapted from Medeiros et al. (2007) [25]. In this
adaptation, the following food or food groups were analyzed: fruit,
leafy vegetables, vegetables, beans, milk, cheese, meat, fried food,
sweets (sugar-rich foods, such as cake, biscuit, candy and

chocolate), and soft drinks. The highest score [32] corresponds to
better diet quality and was assigned to the frequency considered
desirable. The lowest score was zero and indicates poorer diet
quality (Fig. 1). The analysis of diet quality changes was made by the
comparison of the scores obtained by the food frequency ques-
tionnaire between the pre and post-treatment.

2.5. Statistical analysis

After analyzing weight differences between pre- and post-
treatment for each participant, the results were put in descending
order of weight loss and divided in tercile: 1st tercile (n = 22):
group with larger weight loss (GL); 2nd tercile (n = 22): middle
group (GM); and 3rd tercile (n = 22): group which maintenance or
gained weight (GG) during the nutritional treatment. We compared
variation in diet quality of the group which lost more weight (GL)
with the group which maintenance or gained weight (GG).

We calculated averages, medians, standard deviations and per-
centages of nutritional data or food information for sample char-
acterization data, socioeconomic data, PCOS and nutritional
diagnosis. To compare the differences of nutritional status,
anthropometry, body composition, and diet quality by score and
food type between the groups, we used a non-parametric
Kruskal—Wallis test for independent samples. To analyze the
alteration in diet quality by food type and the intra-group nutri-
tional features, we used a T-Test. For statistical analysis, we used
SPSS software, version 22 (IBM Corp. NY. USA). The significance
level was set at 95% (p < 0.05).

3. Results
3.1. Sample characterization

The sociodemographic analysis showed that age, per capita in-
come, number of children, and years of education were statistically
similar between GL and GG groups. The groups were also similar
concerning marital status. In the GL group, 54% were married and
40% were single, while 59% were married and 41% were single in
the GG group. The polycystic ovary syndrome diagnosis predomi-
nated in 73% of the GL group and in 77% of the GG group (Table 1).

Initial pre-treatment assessments were similar for GL and GG
groups in weight (p 0.67) and BMI (p 0.86). The median weight was
0f 94.19 kg and 95.94 kg and BMI was 37.11 kg/m? and 36.71 kg/m?,
respectively (Table 2).

Initial diet quality scores between groups were similar (p 0.54)
with an average score of 17.97 + 4.40 for the GL group and
17.39 + 5.33 for the GG group. However, when analyzing the scores
for consumption frequency of each food type separately, we found
that the GL group presented a significantly higher score (p 0.02) for
sweets when compared to the GG group. In other words, the GL
group had lower sweets consumption.

3.2. Intervention effect on the weight loss group (GL)

The nutritional intervention resulted in an average weight loss
of 6.70 + 2.82 kg (3.2% of the initial GL participants weight;
p < 0.001) and a BMI reduction of 2.53 + 0.84 kg/m? (p < 0.001).
This loss is also directly reflected in the reduction of body fat mass
(1.7 = 1.87%) and the circumferences of the neck (2.9 + 1.44 cm),
torso (4.66 + 3.25 cm), abdomen (4.76 + 2.36 cm) and hips
(5.51 £ 3.77 cm).

The diet quality score of the GL group improved by a median of
18.3% through a significant increase in fruit consumption (p 0.004)
and leafy vegetables (p 0.013) and a significant reduction on the
consumption of sweets (p 0.03) and soft drinks (p 0.02).
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Food/Score 0 point 1 point 2 points 3 points 4 points
Fruit Never Sometimes 1 time per 2 times per 3 or more
day day times
Leafy Never Sometimes 1 time per 2 times per -
vegetables day day
Vegetables Never Sometimes 1 time per 2 times per -
day day
Beans Never Sometimes 1 time per 2 times per -
day day
Milk Never Sometimes 1-2 times per 3 or more -
day times per day
Cheese Never Eventually Often Always -
Meat Never Sometimes 1-2 times per - -
day
Fried food Everyday 4-5 times per  2-3 times per <1 time per <1 time per
week day week month
Sweets Several times 1time per Not everyday Not often -
per day day
Soft drinks Several times 1 time per Only on Never -
per day day weekends

Fig. 1. Food group and scores for diet quality analysis.

3.3. Intervention effect on the maintenance or gained weight group
(GG)

After the nutritional intervention, the GG group gained an
average of 2.65 + 1.47 kg (p < 0.001), resulting in an increase of
2.52 + 0.36% of the average BMI. Percentual body fat mass, lean
mass and circumferences of the neck, arms, torso and abdomen all
remained stable for this group, while hip circumference increased

Table 1
Sample characterization.
Variables GL (average + SD) GG (average + SD) p-value
Age (years) 30.6 + 8.17 32.0 + 5.44 0.60
Per capita income (R$) 632.22 + 491.73 413.48 + 225.58 0.17
Marital status Married: 54% Married: 59%
Single: 40% Single: 41%
Other: 4.54%
Number of children 0.73 £ 1.12 1.03 + 0.78 0.75
Education (years) 9.13 +3.94 9.45 + 2.65 0.84
PCOS diagnosis 73.0% 77%

PCOS: Polycystic Ovary Syndrome.

significantly. The GG group had an improvement of 19.49 + 4.06% in
the diet quality general score as a consequence of the higher score
in fried food (p-0.01) and sweets (p-0.008) consumption after the
intervention.

3.4. Comparing the intervention effect on body and diet quality

aspects of both groups

Comparing the body aspects between GL and GG groups, par-
ticipants in the GG group weighed a median of 10.58 kg more than
those in the GL group, and 3.08 kg/m? in the median BMI. As shown
in Fig. 2, there was a significant difference for all anthropometric
measurements between groups, as in the circumferences of the
neck (2.35 cm), arms (2.65 cm), torso (7.64 cm), abdomen (8.38 cm)
and hips (7.58 cm). There was no statistical difference for body fat
mass (p 0.11) or lean mass (p 0.21) after the intervention between

groups.

The diet quality score post-intervention varied between 9 and
28, according to the food frequency of the 11 food group items
evaluated. Both groups improved their scores after the interven-
tion. In Fig. 3, when comparing the diet quality scores of the two
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Table 2

Anthropometric and diet quality factors analyzed in GL and GG groups after the intervention and pre- and post-treatment comparison among groups.

GL GG

Pre-intervention  Post-intervention

Characters X - - X
Pre-intervention Post-intervention p-value

(average + SD) (average + SD)

Pre-intervention Post-intervention p-value
(average + SD)

GL X GL (p-value) GL X GL (p-value)

(average + SD)

Body weight (kg) 94.19 + 1609  87.91 + 16.93 p <0001 9594 +1433 9849 + 1545 p <0.001 0.67 0.04
BMI (kg/m?) 37.11 £ 5.57 34.58 + 5.77 p<0.001 36.71 + 4.49 37.66 + 4.75 p <0.001 0.86 0.03
Body fat mass (%) 40.03 + 3.81 3833 + 465 0.007 4030 + 3.57 3932 £ 935 0.66 0.79 0.11
Lean mass (kg) 54.88 + 6.26 50.87 + 13.23 0.083 56.12 + 7.62 54.65 + 14.80 0.59 0.44 0.21
Neck circumference (cm) 38.36 + 3.03 36.64 + 3.01 p <0.001 38.67 +3.60 38.99 + 3.47 0.47 0.54 0.01
Arm circumference (cm) — 37.74 + 4.45 3546 + 4.1 0.99 37.39 + 4.28 38.11 £3.72 0.12 0.71 0.04
Torso circumference (cm) 107.43 + 7.36 102.77 + 6.76 p <0.001 109.31 + 8.38 11041 + 8.30 0.18 0.95 0.01
Abdominal 109.87 +11.03 10511 +11.34  0.008 111.00 + 11.01  113.49 + 9.76 0.10 0.92 0.04
circumference (cm)

Hip circumference (cm) 119.34 + 1042 113.83 +9.50 p <0001 11946 +12.06 12141 +11.94 0.02 0.72 0.03
Diet quality score 17.97 2127 0.004 17.39 20.78 0.006 0.54 0.08
Fruit score 1.54 2.40 0.004 1.86 2.30 0.12 0.25 0.70
Leafy vegetables score 1.90 2.40 0.013 1.73 1.69 0.68 0.54 0.02
Vegetables score 1.81 2.00 0.35 1.78 213 0.17 0.19 0.20
Beans score 2.04 2.18 0.41 2.00 2.17 0.44 0.99 0.37
Milk score 1.33 1.27 0.57 1.21 1.39 0.29 0.45 0.92
Cheese score 1.72 2.09 0.18 1.65 1.95 0.23 0.47 0.20
Meat score 1.81 1.81 1.00 1.91 1.95 0.57 0.63 0.59
Fried food score 2.40 2.77 0.14 217 2.95 0.01 0.66 0.42
Sweets score 2.45 2.95 0.03 1.34 2.04 0.008 0.02 0.01
Soft drinks score 1.50 2.13 0.02 1.73 217 0.06 0.17 0.16

i (sweets and fried food). Although the GG group improved their

sweets consumption after the nutritional treatment, the results

£ showed that this group consumed a larger quantity of sweets after

§ H H H the nutritional treatment when compared to the GL group (p 0.01).

g0 ; — ] - — Interestingly, epidemiological studies in Brazil showed that the

g Weight s - - LiS 2B e nutritional status transition of Brazilian people (the increasing

£ 2 obesity prevalence) is concomitantly the alteration of the food

E P consumption standards. Furthermore, there was an increase of

% ultra-processed food consumption (source of sugar and saturated

s -6 fat) and a decrease of raw and minimally processed food con-

sumption (source of vitamins and minerals) [26—31]. Therefore,

-8 this nutritional change generates an increase in sugar and saturated

GP mGG fat intake and a decrease in vitamins and minerals consumption for

Fig. 2. Anthropometric differences between weight loss group (GL, dark gray bars) and
weight maintenance or gained group (GG, light gray bars). Abbreviations: body mass
index (BMI), neck circumference (NC), arm circumference (AC), torso circumference
(TC), abdominal circumference (ABC) and hip circumference (HC).

groups, there were significant differences only for leafy vegetables
(p 0.02) and sweets (p 0.01) consumption, in which the GL group
presented a higher score than the GG group. In Fig. 3 is observed a
similarity in the frequency of the consumption of most food types
evaluated after intervention.

4. Discussion

Our study results showed that the main difference in diet quality
between women who lost weight and women that did not lose
weight during the nutritional treatment was sweets consumption.
That is, when comparing pre-treatment diet quality between the
two groups, we noted that both groups presented the same fruit,
leafy vegetables, vegetables, beans, milk, cheese, meat, fried food
and soft drinks consumption. However, that group which lost
weight presented less sweets consumption when compared to the
group which did not lose weight. When comparing the diet quality
before and after the nutritional treatment, this study showed that
the GL group improved more aspects of their diet quality (leafy
vegetables, fruit, sweets, and soft drinks) than the GG group

the Brazilian population. Considering all the above, it seems that
the increase of sweets consumption not only can raise the risk of
weight gain and metabolic changes [32].

A meta-analysis showed that most studies presented positive
associations between the quantity of consumed sugar and body
weight, weight gain, and adiposity in adults, and that sugar con-
sumption reduction was associated with a decrease in body weight
[33].In a systematic literature review, Fogelhol et al. (2012) showed
evidences that high refined grain, sweets and desserts consump-
tion are the main weight-gain predictors, while high consumption
of high density energy is a predictor of increased waist circumfer-
ence [34]. Moreover, this same study showed the proportion of
macronutrients is not important for obesity prevention, meaning
that the association between nutritional standards and weight gain
is stronger than the association between macronutrients ingestion
and weight gain. The consumption of foods rich in fiber and
reduced consumption of more refined grains and sugar-rich foods
are associated with smaller weight gain [34].

The mechanism of gaining weight by high consumption of
sugar is frequently explained by an energy imbalance. In other
words, the consumption of high sugar content food usually pre-
sents a high energy density, and the energy consumption over
that which is necessary promotes weight gain and adiposity in-
crease. It is important to emphasize that there is also risk of
hyperinsulinemia (predictor of obesity and metabolic syndrome),
depending on the type of sugar ingested (sucrose, glucose and
corn syrup) [33].
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Fig. 3. Diet quality score by food type after the intervention of weight loss group (GL, dark gray bars) and weight maintenance or gained group (GG, light gray bars).

It is known there is an innate preference for sweet food [35] and
the consumption of this type of food can exceed the biological as-
pects. Sweet food is frequently associated with comfort food (food
that relieves negative emotions and/or can bring pleasure) [36—38].
Accordingly, the consumption of this type of food can be bound to
the patient's psychological state, making the orientation for reduc-
tion on consumption of this type of food more complicated in the
nutritional treatment, especially when this consumption is a com-
mon practice. In this study, it is seen the women group which had a
positive result on the nutritional treatment (GL) showed sweet food
consumption significantly smaller than the group which did not have
success in this treatment (GG), which points to a minor sweets
consumption habit and, consequently, they are capable of getting a
better score on sweets consumption after the nutritional treatment.

Another difference between the two groups after the nutritional
treatment was a larger consumption of leafy vegetables by the GL
group when compared to the GG group. Only the GL group
improved their fruit consumption scores after the nutritional
treatment. The ingestion of low energy density food (ratio between
energy and weight of food: kcal/g), such as whole grains and veg-
etables, promotes increases in satiety and prevents energy over-
consumption [39]. Other studies also showed the benefits of low
energy density food consumption for weight loss treatment
[39—42]. Moreover, low energy density food consumption is related
to a lower BMI [43] and higher maintenance of weight loss [44].

It is important to highlight that both groups presented
improvement in their diet quality compared to your own initial diet
quality (diet quality score in pre-intervention x pos-intervention).
Study showed that only the diet quality improvement has already
beneficial effects on the metabolism [45], indicating the impor-
tance of nutritional treatment, even when the weight goals were
not reached. On the other hand, the results of this study showed
differences in diet quality among women who lost weight with the
women who did not.

The group that did not lose weight (GG) improved their score for
fried food but did not have a significant difference on the con-
sumption of this type of food when compared to the GL group post-
treatment. Further, the GG group improved their sweets con-
sumption score, but had a significantly lower score than the GL
group post-treatment. Although their diet quality improved, it is
necessary that the GG group participants continue to decrease
sweets consumption and increase vegetables consumption to reach
their weight loss goals.

The analysis of food intake by food frequency questionnaires
bring some limitations to the study, because of the nature of this
evaluation, that demands memory and attention for the con-
sumption of all food types analyzed.

5. Conclusions and implications

Considering our results, we suggest that diet quality should be
considered a criterion for defining the nutritional treatment suc-
cess. In nutritional treatments, sugar consumption should be
carefully monitored, and the increase of vegetables consumption
should be a priority for weight loss. Future studies should be
develop in order to evaluate targeted interventions for this food
consumption profile.
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