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Abstract

Practicing physical training influences appetite and palate in such way that it affects food choices in young individuals,
usually contributing to healthier food choices. Elderly individuals undergo a huge reduction in taste, hormones and
gastrointestinal changes also leading to appetite changes. Therefore, the aim of this study was to test the effects of
combined training (CT) on elderly food choices. Fifty-two individuals (>60yr) were randomly placed into a CT group
(aerobic and resistance exercises) and a control group (CG); 20 individuals in the CT group and 23 individuals in
the CG group. Participants were physically inactive prior to the study and completed the 16-week intervention. The
participants answered the food frequency questionnaire containing 84 items, before and after the interventions. There
were differences in food frequencies between groups, such as a higher butter and margarine consumption and a lower
fish and soup consumption in CG compared to CT, which were maintained even after 16 weeks. However, higher
consumption of additional oil and a tendency to lower consumption of whipped cream in CG had become the same
in CT after 16 weeks. Also, there was a trend to higher fruit consumption (3.47+2.05) and trend to lower consumption
of fried snacks and additional salt in the salads for CT (0.03+0.03 and 0.63+0.48, respectively), compared to CG
(2.24+1.04; 0.06+0.05 and 0.89+0.3). Therefore, despite subtle trends of improved habit changes, the CT did not
effectively alter the food choices in elderly participants.
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INTRODUCTION

Aging is associated with morphological,
functional, biochemical and psychological
changes that reduce the individual’s capacity
to adapt him/herself to the environment or to a
stressful situation’. Among other therapies, an
adequate diet and exercise has been proven
to maintain or improve these issues in order
to maintain good health and quality of life in
elderly individuals®?.

Presently, the influence of chronic
inflammation on aging development and non-

DOI: 10.15343/0104-7809.202044300310

*University of Campinas (UNICAMP). Campinas/SP, Brazil.
E-mail: amandaveigasardeli@yahoo.com.br

Mundo da Saide 2020,44:300-310, e0152020

communicable diseases is well known. Both,
adequate eating habits and exercise training
are able to reduce chronic inflammation
through different mechanisms such as the
reduction of body fat, an increase in gut
microbiota and improved in nutrient-sensing
mechanisms*®,

Despite all the benefits from those
therapies, the majority of people worldwide,
especially the elderly, seem to continue
failing with regards to habit changes. In this
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scenario, a few studies have shown that just
by adhering to exercise training without a
diet led to healthier food choices or changes
in calorie intake®'?. In animals, at the
beginning of exercise training, fat intake was
reduced and carbohydrate consumption was
increased. This change in food choices might
be explained by the dopaminergic plasticity
of the ventral tegmental area-nucleus
accumbens and enhanced insulin sensitivity®.
The regulation of leptin and ghrelin by
exercise training could also influence appetite
regulation since many studies have shown
changes in these hormones after training''.
Considering that exercise may suppress hunger
when performed at a very high intensity'?, it is
noteworthy that this suppression after exercise
is not a universal finding, as some people have
even increased energy intake''*. However not
much information about the effect of exercise
training on food choices in elderly individuals
are available in the scientific literature'.

The general recommendation of exercise
training for elderly individuals, comprise
aerobic and resistance training, since the
beneficial adaptations from each type of
exercise are complementary and fundamental
to maintain and improve good health in
this population?. Thus, understanding the
combined training effects (aerobic and
resistance training) on food choice has a high
ecological validity for an elderly individual's
needs.

Regarding food choices, according
to Boucher et al'®, the food frequency
questionnaire (FFQ) is preferable for collecting
data on ‘usual’ dietary intake in population-
based epidemiological studies. It is preferable
to have a limited number of foods for specific
hypotheses, since the comprehensiveness will
improve the ability to adjust for confounding
nutrients and energy intake, when appropriate,
and to explore future dietary hypotheses.
Thus, we applied the Brazilian version of the
FFQ, that was validated for elderly Brazilians,
showing a fair relative validity'”.

As elderly individuals undergo many

biological changes (reduction in taste,
hormones and gastrointestinal changes) that
may influence their dietary behavior, and
supposing exercise may influence hunger and
food choices, the goal of this investigation
was to verify whether 16 weeks of combined
training would lead to changes in elderly
individuals” food choices, according to the

FFQ.
METHODS

Trial Design

This study was part of a prospective
interventional randomized controlled trial,
in parallel groups, conducted in Brazil 18
and registered as UT111-1181-4455 at
ensaiosclinicos.gov.br. Briefly, the FFQ was
assessed at baseline (WO0) and following
16 weeks (W16) of combined training (CT)
or a control period without exercise (CG).
Using a computerized random function, a
1:1 ratio for CT or CG randomization was
performed. The allocation of participants
was balanced based upon age, sex, systolic
blood pressure, body mass index and heart
rate variability at baseline.

Since the first aim of the intervention was
toreduceblood pressure, the sample size was
calculated by the software G*Power 3.2.1,
based on mean blood pressure changes with
combined training in a similar population
(35). Considering a statistical design for an F
test (2x2 ANOVA for repeated measures) 28
subjects were obtained, while considering
an F effect size of 0.29, type 1 error (a) of
5%, coefficient correlation of 0.5 and test
power of at least 95%.

Participants

Eligible  participants  were  elderly
individuals = 60yr(cut-offinunderdeveloped
countries); of either sex; not physically active
(< 2 sessions of exercise/week); hypertensive
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and taking antihypertensive medication (at
the time of screening process hypertension
was defined as Systolic Blood Pressure (SBP)
=140 mmHg or Diastolic Blood Pressure
(DBP) =290mmHg)'?; and possess a clinical
evaluation by a physician authorizing the
practice of physical activity (general physical
examination, cardiological and clinical
exercise testing). Exclusion criteria were:
Body Mass Index (BMI) > 35kg/m?resting
SBP = 170mmHg or DBP = 110mmHg;
coronary artery disease, insulin dependent
diabetes mellitus; chronic  obstructive

pulmonary disease; osteoarticular disease
that limited the practice of the training
proposed; smokers; and medication that
would interfere with physiological responses
to tests, such as beta-blockers. All of the
selected individuals signed the informed
consent form approved by Ethics Committee
from the University. After the randomization
of 52 subjects which lead to 26 individuals
in each group, 20 subjects in CT and 23 in
CG completed the interventions and FFQ
assessments at W0 and W16 as shown in the
flowchart (Figure 1).

Assessed for eligibility
(n=225)

P -~ N
] / Excluded (n=173): no time (n=48); beta \

blocker medication (n=28); no
hypertension (n=17); physical active
(n=17); younger than 60 (n=15); positive
myocardial ischemia on ECG (n=13);

\ 4

A4

other medical restrictions to exercise
(n=10); smokers (n=8); BMI>35kg/m?
(n=6); osteoarticular limitation (n=5);

|
|
|
1
I
|
|
: chronic obstructive pulmonary disease

[ U U U p——

[ Randomized (n=52)

] \ (n=4); insulin use (n=2).

Combined training Control group
(n=26; 85 /18 9) (n=26; 93/179)

s
I Lost to follow-up (n=3):

Lost to follow-up (n=3):

blocker medication (n=2)

II \
I

|\ personal reasons (n=3). I personal reasons (n=1); start beta |
I 1

\ /

I (n=3) ]
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(n=23;73/16 ?)
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(n=23; 83 /15 2)

Figure 1. Flowchart of participant’s selection.
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Intervention

The 16-week CT protocol was based
on American College of Sports Medicine’s
guidelines for exercise and physical activity
for Older Adults?* with an aerobic training
(AT) intensity proposed for hypertension
treatment since all participants were
hypertensive?°. The exercise sessions were
individually prescribed and supervised.
Resistance training (RT) consisted of 15
repetitions for each of the seven resistance
exercises for the major muscle groups (leg
extension and flexion, leg press, heel lift,
bench press, pulley, and abdominal). Twice
per week, RT was followed by the AT, and
once per week AT was performed alone; the
protocol consisted of continuous walking
and/or running on a treadmill. RT load was
adjusted by trial and error every training
session to achieve moderate intensity on
the Borg scale (5-6 in a 10-point scale).
The 10-point Borg scale was used due to
precisely follow the recommendation of
ACSM and also due to familiarity of this
scale to the participants in previous tests in
our research laboratory?.

It is noteworthy that we opted to avoid
the repetition maximum test for exercise
prescription purpose, since hypertensive
participants could undergo high elevations
in blood pressure. Also, considering that the
first aim of this trial was to reduce blood
pressure, we included a small total volume
of RT in compared to AT, since the latter
training is the main exercise therapy for
reducing blood pressure?’. AT was prescribed
according to the speed at 63% of the
VO,max (which is the equivalent of the 60%
VO, reserve recommended for hypertensive
individuals®*2") before intervention (WO0)
and was adjusted after 8 weeks (W8). Each
combined training session lasted around 70
minutes and the aerobic training session
was only 50 minutes.

The VO,max was performed on a treadmill
(Quinton TM55. Bothell, Washington, EUA).
The gas exchanges were analyzed breath
by breath in a gas analyzer system (CPX,
Medical Graphics, St. Paul, Minnesota,
USA). Throughout the protocol the treadmill
was inclined by 1%??. The protocol began
with a warm-up of 2 min at 4km/h, followed
by 0.3km/h increments increasing every 30
seconds, until volitional fatigue. A 4 minute
recovery period was performed which
began at 5km/h and reduced by 1km/h every
minute?’. The participants were verbally
encouraged to go further, especially at the
moments near exhaustion. We tested the
VO, max again at least 48h after the initial
test for additional confirmation.The VO,
max was extracted from VO, peak, which
considered the higher mean of the oxygen
consumption values during the last 30
seconds before the recovery period began?*.

Participants in the CG did not receive
any treatment. However, considering the
importance of the physical activity for
elderly population, the participants placed
in the CG were invited to begin the same
training intervention as the CT after the end
of the study. All participants were advised
not to change their regular eating habits or
their prescribed medications during the 16
weeks of intervention.

Food frequency questionnaire

The Portuguese version of food
frequency questionnaire? was applied to
check whether participants changed their
dietary intake along the intervention. The
participants were not familiarized with
the test, however, the same researcher
applied the questionnaire before and after
interventions, patiently explaining each item
and clarifying the doubts of participants,
personally. The questionnaire was composed
of 84 questions regarding the frequency of
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each food consumption. The participants
were asked to answer their frequency
per day, week, month or year and all of
the answers were relativized per day, to
facilitate the comparisons to nationals
nutritional  daily ~ recommendations
based?®?”. After this initial conversion
to the daily frequency of each item, the
items were clustered according to their
food groups: dairy, carbohydrates, animal
protein, vegetable protein, vegetables,
fruits, addition of sugar, addition of oil,
salt and sweeteners. Note that most items
have average group values under 1, which
means that in average person consumes the
items at a lower frequency than once per

RESULTS

Only, 20 individuals (M:7; W:13)
completed the follow up in the CT and
23 in the CG (M:8; W:15). There was no
difference between CT and CG for baseline
characteristics such as age (CT: 65 + 4y
and CG: 65 + 5yr), body mass (CT: 78 +
12kg and CG:78 + 13kg), height (CT: 1.65
+ 0.1m and CG: 1.62 = 0.Tm) and BMI
(CT: 29 £ 4 and CG: 30 + 4).

Table 1 shows the comparison of food
frequency between groups at baseline and
after 16 weeks of intervention. There were
a few significant differences between these
two groups. CG showed a higher intake
frequency of butter or margarine and
additional oil intake than CT at baseline.
After 16 weeks, butter or margarine was

Mundo da Sadde 2020,44:300-310, e0152020

day.
Statistical Analysis

Shapiro Wilk test was applied to test
the normality of data distribution. All
variables were not normally distributed
and, thus, Mann-Whitney tests were
applied between the groups’ baseline
comparisons and W16 comparisons.
We considered significant the p-values
< 0.025, according to the Bonferroni
correction for a 2-hypotheses analysis.
Because the median changes of most
foods were zero, we presented data as
mean = standard deviation.

maintained higher in CG, but additional
oil intake became the same as CT. CT
showed a higher intake frequency of fish
or seafood (shrimp, squid, octopus or
oyster) and soups (chicken or cream soup)
compared to CG at baseline and these
differences were the same after 16 weeks.
There was an increasing trend for a higher
intake frequency of Whipped cream at
baseline in the CT, but at 16 weeks it
became similar to CG (Table 1).

After 16 weeks there were only a few
tendencies for changing food habits, such
as increased total fruit consumption for CT
comparedto CG, and increased consumption
of fried snacks and salt in salads for the CG
compared to CT (Table 1).
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Table 1 - Comparison between CT and CG mean = SD food frequency at baseline and at 16 weeks.

e CT@)  CG@) fme  cran)  ce)
305 Dairy
Milk WO 0.67+0.85 0505 Pasta, grolir:)tgérl]?sagna WO 0164024 043+0418
W16 067+082 0584087 g
Yogurt WO 026:03 023046 N Wie 015£0.1  0.17£016
ried snacks, like rie:
W16 0.32+0.37 0.19+0.43 dough, “chicken snacks”, Wo 0.03 0,04 0.04 0,04
Cheese: Minas, WO 029£028 041+052 “cheeie snackﬁ" and B R
mozzarella, soft cheese, other snacks
parmesan, provolone V\)’JOG gzz : 852 gz : gzg W16 0.03%£0.03*  0.060.05
3ot 0. 410,
: Baked snacks, like
Fresh cheese orricota wig 029027 041£067 ‘esfina’, cheeseham WO 008008  0.05+0.06
Chocolate milk WO 013%031 0.21:064 sandwich and pies
W16 0.08+024  0.08+0.21 wie  007£007  0.07£0.12
Total Dairy Wo 1724103 1.74%133 Pizza W0 006£005 0.04:002
W16 168+098 155+1.76 W16 0.06+0.05 0.05+0.05
Carbohydrate Pumpkin W0 017+024  0.13%0.18
W16 014+016  0.1£0.11
French bread, toast or
sliced bread Wo - 058£052  071+043 Popcorn WO 01:014  007+0.16
W16 059+052 0.78+0.73 W16 0.06+0.1  0.07+0.17
QNhO(;e gra|i1n rrench Wo 0244024 0344039 Total Carbohydrate W0 3.72+137 34107
+ +
read o g e e rED WI6  349£129  3.861.97
W16 0324042 054+091 Animal Protein
i i egqg (boiled, fried, omelet
Regular cookie r(r;g |?)lhng W0 034035 0224025 or scrambled) WO 043+027 043031
W16 036:04  0.24£031 W16 043£033 043028
cookies without fillings Hamburger meat as a WO 0.01+002 006+0.15
(Wafer or buttered) WO 004 * 011 004 + 011 mea|
W16 002:01  0.06+0.15 Wi 001£003  0.02:006
i i Hamburger as a
SlmpI% cakes ég()) filingwo  009£007 015£0.15 sandwich WO 0.02£003  0.02+0.05
W16 012 +0.1 012 +0.14 W16 0.02+0.04 0.06+0.15
Breakfast cereals. oats Dried meat W0 0.03+0.06  0.010.01
' W0 024027  024+0.33
or granola W16 0.03+0.06 0.010.01
w16 02£029  019£0.29 Oxen entrails Wo  0.01:0.01 0£0
White rice WO 099+124 083041 W16 0.01 +0.01 0.01+0.02
Whole grain rice WO 0214036 0.07+0.17 ke steaks, tender sirioin ~'° 036£025 0412029
W16 0.26 +0.38 0.4+0.22 W16 0.33+0.25 0.41+0.23
Potato, cassava or fried WO 006007  0.0540.05 sausage as a meal WO 0.02£006  0.05+0.1
polenta R Bt W16 0.02+0.04 0.02£0.05
w16 0.12+0.16  0.08+0.13 sausage as a sandwich WO 0.01+0.03  0.01+0.03
“Stuffing” or cassava W 26+034  021+034 W16 0.01+0.01  0.02+0.04
Stufing 0 0264034 021£03
W16 0214035  01840.31 Pork sausage W0 0.05+0.04 0.040.04
Couscous (cor flour) or T S W16 005:005 0.07+0.07
tapioca WO 0.15£031  0.07£0.15 Other kinds of pork meat
ke loins and chops WO 0074006  01+0.11
W16 007+012 0.11+0.23
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... continuation table 1

time

time

point CT (20) CG (23) point CT (20) CG (23)
W16 0.07£0.1 0.1+0.09 W16 021+035  0.31+0.31
Chicken offal W0 0.03+0.05 0.01+0.03 Carrot W0 0.39+£0.27 0.35+0.25
W16 0.02+£0.03 0.02+0.03 W16 043+0.32 0.31x022
cﬁir(]:llfelz(r? gggsgag;etsor WO 002004 0.02+0.04 e ower wo 024023 029:027
chicken meatballs W16 016014  0.23+0.21
. W16 001+003 0.05£015 Tomato wo 057+0.36  0.51+0.36
||(|3<tahv3|r§gcs,hltcrlﬁgﬂr2ﬁgt§ WO 0.39£0.18  0.34+0.21 wie  049:034  063+031
fillet or drumstick Eggplant, beetroot,
W16 0.37 +0.25 0.31+0.18 chayote, cucumber and WO 0.34+0.24 0.37 £0.26
Fish or seafood like zueen
shrimp, squid, octopus WO 0.47£0.19*  0.08£0.15 wie  04x032 027024
or oyster Total Vegetables WO 292+1.15 2.8+1.55
W16 0.17 £0.15*  0.06 £ 0.07 W16 3.24 +2.51 2.8+1.54
Ham W0 0.14+026 0.11£0.18 Fruits
W16 0.07£01 0141022 Orange and tangerine W0 061+£043 0.68+0.83
Bologna W0 0.08+0.12  0.08+0.11 W16 059+043 0591047
W16 0.07+0.09 0.05%0.06 Banana W0 0.84 +0.59 0.73+1
salami WO 0.04+0.05 0.03+0.05 W16 0.77 £ 0.61 0.51+0.35
W16 0.04+0.07  0.03£0.09 Apple and pear Wo 039039 0.22£0.23
Smoked turkey breast W0 0.07+0.14  0.08+0.13 W16 0404 022+0.28
W16 0.11+023 0.06+0.12 Papaya W0 026+0.38 0.39+0.65
Total Animal Protein W0 1.95+0.6 1.86 £ 0.63 W16 0.54+1.11 024+0.3
W16 1842058 1.86+0.94 Watermelon and melon W0 0.2£0.25 0.2£0.29
Vegetable protein W16 02+0.27 0.09+0.11
Beans (pinto, red, black, W0 0794047 0734037 Pineapple Wo 0.13£0.16  0.06 +0.07
green) W16 0.19:028  0.09+0.09
| | W16 081055 0.9:063 Mango Wo 024046 0454024
Lentils or split peas W0 0.05+0.1 0.05+0.12 W16 0184016 013+014
, Wi6 0082012 0.03:£007 Guava WO 004£007 007012
Chickpeas or soybeans W0 0.08+0.12 0.06+0.12 W16 0.07 + 011 0.06 + 0.1
o WiE 0042006 002003 Grape WO 012045  0.07%0.1
Total vegetable protein W0 0.93+046 0.83+0.29 W16 0425014  005%007
W16 093:055 09606 Natural Juice WO 024033 021031
Vegetables W16 041037 026+0.29
Soups, chickensoupor \y5 194 0.25%  0.06 % 0.08 Total Fruits W0 302+£145 278+197
cream soup
WA6 03+0.33%  0.04%005 W16 3.47£2.05¢ 224%1.04
Lettuce Wo 0.63 4037 0.6 +0.43 Additional sugar Wo0 0.05+0.14 0.05+0.11
W6 057£043 073079 Jelly W16 0.07+0.19  0.05+0.11
Spinach, escarole, WO0 026+0.29 023+0.27
collard greens and W0 0.34+0.29 0.34%027 Additional sugar on food W16 0.19+£0.22 02910.3
broceoli WO 0.22£031 0.18+0.29
W16 069+1.16  0.29+0.26 iy .
Watercress and arugula WO 0.23+0.29 0.28+0.27 Addltl%f;?rlisugar : W16 0211027 024403
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... continuation table 1

time

time
som CT(2) CG (23) som CT() CG (23)
1) 027404  0.18+03 Salt
307 Bottled juice Additional salt for salads WO 058+049  0.75+0.39
- . W16 0.12+0.18  0.12+0.25 S Aox0.
(concentrated fluid) W16 0.63£048*  0.89%03
B WO 0.07£013  0.19:032 Sweetener (artfcial)
B"“'i‘iggc‘fo(%?i‘ggfred I wie 009£0.16 018031 Sweetener (sucralose,
! aspartame, stevia, WO 0324047 019039
W0 012+024 0.16+0.29 cyclamate and sodium wesT CYs
Sweetened soda W16 011£023 0164026 saccharin)
Wo 0055041 0154025 W16 035+049 0.15+0.34
Light, Diet or Zero-
Caramel, cough drops, e WO0 0.02+0.07 0.04+0.21
lollipops, gum W16 0.3210.67 0.1+0.22 calorie Soda
Wo 005:007 016 £0.28 W16 0.03+0.09 0.040.21
Chocolate, chocolate bar W16 0.11+£0.17 0.2+0.33 Total sweeteners wo 035:046 0.24+042
WO 003£004  003%0.06 W16 038051 019038
. Others
Desserts (pies,
puddings, mousses) W16 007£013  004:004 Coffee W0 1.9+£1.55 1.49+1.08
1) 0.06+0.07 0.13+0.28 W16 185+135 1.83%1.15
Ice cream/Milkshake W16 Tea W0 0.48 £0.58 0.2+0.45
1) 1194089  1.46+0.97 W16 036+055 0.33+0.68
Total Additional sugar Wi 136411 162112 Legend: SD: standard deviation; CT: Combined training; CG: Control
Additional oil Group. **: Significantly different from CG by Mann-Whitney test, after
; + () A5+ + Bonferroni correction (p<0.025); *Tendency to be significantly different
Butter or margarine W0 0.46 +0.45 1.01£0.58 from GG by Mann-Whitney test (p<0.05).
W16 0.44%0.55* 0.91+%0.64
Cream cheese W0 0.13+0.2 0.18+0.27
W16 03204  021+045
Mayonnaise WO 006:01 0032005 DISCUSSION
W16 0.04+0.06 0.06+0.06
Seaso”ié‘r%gs”ii;” salad o o 0.07:022  0.05:021 It has been proposed that exercise
W6 004s046 o005:02  can impact food selection and or
N - N " - " . . 971 2 . . .
Olive ol for salad W0 067042 074041 calorie mtakg . This is likely dqe
dressing S o to the exercise influencing metabolic
W16 0711042 0832035  effects or by knowledge and beliefs
Add't'°”2'a‘|’;§§5'”95f°r WO  004:013 001:003  about appropriate nutrition in health-
WI6  004:043 04001 concerned individuals'. Nevertheless,
Chips for snacking Wo  003:005 005+021  our results do not meet this assertion,
W16 0.03+006  0.05+0.21 as almost no differences in food choices
Peanuts, Cashewnuts, o ooss042 0255037  have beenpointed outby the FFQ applied
walnuts between CT and CG at W16. Since some
W16 0.16+£0.31 0.23+0.33 . ..
_ small effects from exercise training on
Whipped cream, . . .
milk cream (fat) and Wo 04£007  0.084043 eating habits were noticed these effects
sweetened condensed e D are goi to be di in the foll ;
i going to be discuss in the following
W16 0.06+0.05 0.08+0.12 paragraph's. '
Total Additional oi WO 1.62£086% 237%0.76 Regarding the fish/seafood and soups
W16 184+1  242:¢123  food groups, which are considered
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to be good food choices, they were
more frequently consumed by the CT at
baseline, and after W16, which reflects a
better eating choice characteristic of CT
throughout the study. On the other hand,
the CG had demonstrated a higher intake
of butter or margarine and the overall
additional oil intake than CT at baseline.
At 16 weeks butter or margarine was still
higher for CG, however, total additional
oil became the same at W16; suggesting
part of these baseline differences could
be affected by exercise training.

Furthermore, concerning the main
food groups themselves, no differences
between CT and CG were statistically
significant for dairy, carbohydrates,
animal and vegetable protein, vegetables
and sugars.

In the other hand, a few trends between
CT and CG were verified after 16 weeks
of exercise, such as higher frequency
of total fruit intake in CT compared to
CG. To support our findings, food intake
surveys have reported that active people
ingest larger amounts of carbohydrates, in
the form of fruits, vegetables and cereal
products’.

The CT tended to reduce their
frequency of high caloric foods, rich in
fat or sugar, commonly present in many
homemade high-density recipes and
industrialized snacks, such as: “Whipped
cream, milk cream (fat) and sweetened
condensed milk” and “margarine and
butter”. McNiel et al?®, verified that
acutely, independent of modality,
exercise led to a decreased preference for
high fat foods and increased preference
for low fat foods. In addition, Gustafson
et al.*, considered the responsiveness
of brain regions related to food reward
is altered in the post-exercise state to a
low energy density food preference while

Mundo da Sadde 2020,44:300-310, e0152020

high energy density food preference is
reduced. Therefore, the combination of
effects from each bout of exercise could
lead to imperceptible habit changes,
reducing the high fat and hypercaloric
food consumption.

Other  physiological  explanations
have addressed these exercise training
benefits on food choices. Blundell et
al.’°, believe that physical activity has the
potential to modulate appetite control
by improving the sensitivity of the
physiological satiety signaling system, by
adjusting macronutrient preferences on
food choices and by altering the hedonic
response to food. Ueda et al.’', found
out in their experiment that different
intensities of exercises play an important
role in regulation of energy intake by
altering the release of anorectic gut
hormones. However, on the other hand,
McNiel et al.?®, affirm that decreases
in food hedonics were not related to
lower energy intake, suggesting that a
“dissociation may exist between food
hedonics and actual energy intake”.

The lack of information about the exact
amount of food intake, has limited the
understanding of whether the exercise
training, in fact, affects the eating pattern
of older adults. Still, by only knowing the
frequency of how often food groups are
consumed and the way this is confirmed
after a 16-week period, enables us to
have a picture of how these subjects kept
their food choices.

The general absence of significant
differences in the CT eating pattern
compared to CG after a 16-week period
of intervention, could be due to the
orientation that the subjects received prior
to the beginning of the study to not change
their eating pattern along the intervention
period. However, the changes in eating
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pattern seems to be inevitable, as we noticed a
few changes in the CT even though they were
instructed to avoid any change. It suggests

CONCLUSION

The results pointed out that exercise training
did not influence the subjects’ food choices and
the few baseline differences between combined
training and control groups were maintained
after 16 weeks of intervention. Since this study

these few changes are really caused by the
exercise training and the exercise stimuli on
eating pattern are subconscious.

did not assess food quantity, more research
could be done mainly among the elderly,
considering different exercise protocols, in
order to understand the mechanisms involved
in how exercise training can affect food choices.
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Resumo

A prética de treinamento fisico influencia o apetite e o paladar de maneira que afeta as escolhas alimentares em
individuos jovens, geralmente contribuindo para escolhas alimentares mais saudaveis. Os idosos sofrem uma enorme
reducdo no paladar, nos hormonios e nas alteragdes gastrointestinais, levando também a alteragbes no apetite.
Portanto, o objetivo deste estudo foi testar os efeitos do treinamento combinado (TC) nas escolhas alimentares dos
idosos. Cinquenta e dois individuos (> 60 anos) foram randomizados em um grupo de TC (exercicios aerébicos e
resistidos) e um grupo controle (GC); 20 individuos no grupo TC e 23 individuos no grupo GC. Os participantes estavam
fisicamente inativos antes do estudo e completaram a intervencdo de 16 semanas. Os participantes responderam
ao questionario de frequéncia alimentar contendo 84 itens, antes e depois das intervenc¢des. Houve diferengas nas
frequéncias alimentares entre os grupos, como maior consumo de manteiga e margarina e menor consumo de peixe
e sopa no GC em relacdo ao TC, que foram mantidos mesmo apds 16 semanas. No entanto, o maior consumo de
adicionais de 6leo e tendéncia a menor consumo de chantilly no GC foi o mesmo no TC apds 16 semanas. Além disso,
houve uma tendéncia a maior consumo de de frutas (3,47 + 2,05) e tendéncia a menor consumo de salgadinhos fritos
e sal adicional nas saladas para TC (0,03 = 0,03 e 0,63 = 0,48, respectivamente), em comparacgao ao GC (2,24 = 1,04;
0,06 + 0,05 e 0,89 = 0,3). Portanto, apesar das tendéncias sutis de mudancas nos habitos, o treinamento combinado
ndo alterou efetivamente as escolhas alimentares dos idosos.

Palavras-chave: Dieta. Envelhecimento. Comportamento alimentar. Apetite. Terapia de exercicio.

INTRODUCAD

O envelhecimento esta associado a alteragoes
morfolégicas, funcionais, bioquimicas e
psicologicas que reduzem a capacidade do
individuo de se adaptar ao ambiente ou a uma
situagdo estressante'. Entre outras terapias, uma
dieta e exercicio adequados foram comprovados
em melhorar esses problemas para manter boa
salde e qualidade de vida em idosos**.

Atualmente, a influéncia da inflamacao

DOI: 10.15343/0104-7809.202044300310

*University of Campinas (UNICAMP). Campinas/SP, Brazil.
E-mail: amandaveigasardeli@yahoo.com.br

cronica na evolucao gradual do envelhecimento
e de doencas nao transmissiveis é bem
conhecida. Ambos, habitos alimentares
adequados e treinamento fisico sdo capazes
de reduzir a inflamacdo cronica por meio de
diferentes mecanismos, como a reducao da
gordura corporal, um aumento na microbiota
intestinal e uma melhora nos mecanismos de
deteccao de nutrientes*?®,
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Apesar de todos os beneficios dessas terapias,
a maioria das pessoas em todo o mundo,
especialmente os idosos, parece continuar
falhando em relacdao as mudancas de habitos.
Nesse cenario, alguns estudos mostraram que
apenas a adesdao ao exercicio fisico sem dieta
levou a escolhas alimentares mais saudaveis
ou alteragdes na ingestao calérica®™'?. Nos
animais, no inicio do treinamento fisico, a
ingestdo de gordura foi reduzida e o consumo
de carboidratos aumentou. Essa mudanca nas
escolhas alimentares pode ser explicada pela
plasticidade dopaminérgica da area tegmental
ventral-ndcleo accumbens e pelo aumento da
sensibilidade a insulina®. A regulacao da leptina
e grelina pelo treinamento fisico também pode
influenciar a regulacdo do apetite, uma vez que
muitos estudos mostraram mudancas nesses
hormonios ap6s o treinamento''. Considerando
que o exercicio pode suprimir a fome quando
realizado em intensidade muito alta', vale
ressaltar que essa supressao apds o exercicio nao
€ um achado universal, pois algumas pessoas
até aumentam a ingestdo de energia'''*. No
entanto, poucas informagdes sobre o efeito do
treinamento fisico sobre escolhas alimentares
em idosos estdo disponiveis na literatura
cientifica'.

A recomendagdo geral do treinamento
fisico para idosos compreende o treinamento
aerdbico e resistido, uma vez que as adaptacoes
benéficas de cada tipo de exercicio sdo
complementares e fundamentais para manter
e melhorar a boa satde nessa populacao’.
Assim, compreender os efeitos combinados do
treinamento (exercicios aerébicos e treinamento
de resisténcia) na escolha de alimentos tem uma
alta validade ecolégica para as necessidades de
um individuo idoso.

Em relacdo as escolhas alimentares, segundo
Boucher et al. 16, o questionario de frequéncia
alimentar (QFA) é preferivel para a coleta de
dados sobre a ingestao alimentar 'habitual' em
estudos epidemiolégicos de base populacional.
E preferivel ter um namero limitado de

alimentos para hipéteses especificas, uma vez
que a abrangéncia melhorara a capacidade de
se ajustar a fatores confundidores de ingestao de
nutrientes e energia, quando apropriado, e para
explorar futuras hipodteses dietéticas. Assim,
aplicamos a versao brasileira do QFA, validada
para idosos brasileiros, mostrando uma validade
relativa justa'’.

Como os idosos passam por muitas alteragdes
biolégicas (reducdo no paladar, hormonios
e alteracbes gastrointestinais) que podem
influenciar seu comportamento alimentar, e
supondo que o exercicio possa influenciar a
fome e as escolhas alimentares, o objetivo desta
investigacao foi verificar se 16 semanas de
treinamento combinado levariam a mudancas
nas escolhas alimentares de idosos, segundo o
QFA.

METODOS

Desenho Experimental

Este estudo foi parte de um estudo
prospectivo randomizado, intervencional e
controlado, em grupos paralelos, realizado no
Brasil™® e com registrado U1111-1181-4455
em ensaiosclinicos.gov.br. Resumidamente, o
questionario de frequéncia alimentar (QFA) foi
avaliado no inicio (SO) e ap6s 16 semanas (S16)
de treinamento combinado (TC) ou um periodo
controlado sem exercicio (GC). Utilizando
uma funcdo aleatéria computadorizada, foi
realizada uma proporcao de 1: 1 para TC ou
randomizagao do grupo controle. A alocagao
dos participantes foi equilibrada com base na
idade, sexo, pressao arterial sistélica, indice de
massa corporal e variabilidade da frequéncia
cardfaca no inicio do estudo.

Como o primeiro objetivo da intervengao
foi reduzir a pressao arterial, o tamanho da
amostra foi calculado pelo software G * Power
3.2.1, com base nas alteracbes médias da
pressdo arterial com treinamento combinado
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em populagdo semelhante®. Considerando
um desenho estatistico para um teste F (2x2
ANOVA para medidas repetidas), foram
obtidos 28 individuos, considerando um
tamanho de efeito F de 0,29, erro tipo 1 (a) de
5%, correlacdo de coeficiente de 0,5 e poder
de teste de pelo menos 95 %

Participantes

Participanteselegiveisforamidosos =60anos
(ponto de corte em paises subdesenvolvidos);
de ambos os sexos; ndo ser fisicamente ativo (<
2 sessdes de exercicio / semana); hipertensos
e em uso de medicagdo anti-hipertensiva (no
momento do processo de triagem, hipertensao
era definida como PAS =140 mmHg ou
PAD =90mmHg)'’; e possuir uma avaliagao
clinica por um médico autorizando a pratica
de atividade fisica (exame fisico geral, teste

Avaliado para
elegibilidade
(n=225)

A 4

[ Randomizado (n=52)

cardiologico e clinico). Os critérios de
exclusao foram: IMC> 35kg/m2; PAS de
repouso = 170mmHg ou PAD = 110mmHg;
doenca arterial coronariana, diabetes mellitus
insulinodependente;  doenca  pulmonar
obstrutiva cronica; doenca osteoarticular
que limitaria a pratica do treinamento
proposto; fumantes e medicamentos que
interferissem nas respostas fisioloégicas aos
testes, como betabloqueadores. Todos os
individuos selecionados assinaram o termo de
consentimento livre e esclarecido aprovado
pelo Comité de Ftica da Universidade.
Ap6s a randomizacdo de 52 individuos que
conduziram a 26 individuos em cada grupo,
20 individuos em TC e 23 em GC concluiram
as intervencoes e avaliacoes do QFA em SO e
S16, como apresentado no fluxograma (Figura

/  Excluido (n =173): falta de tempo (n =

48); medicamento beta-bloqueador (n =
28); sem hipertensdo (n = 17);
fisicamente ativo (n = 17); menores de 60
anos (n = 15); isquemia miocardica
positiva no ECG (n = 13); outras
restricdes médicas ao exercicio (n = 10);
fumantes (n = 8); IMC> 35kg / m2 (n =
6); limitagdo osteoarticular (n = 5);
doenga pulmonar obstrutiva cronica (n =

\ 4); uso de insulina (n = 2).

e
N =

Treino combinado
(n=26; 87 /18 ?)

Grupo controle
(n=26; 93/ 172)

—— e mm mn e e = = - ——

! \
1 Perda do 1
I Acompanhamento (n=3): |
'\ motivos pessoais (n=3). |

—— ==

1 (n=3) 1

Analisados
(n=23; 73 /16 ?)

N
Perda do Acompanhamento |
(n=3): motivos pessoais (n=1); |

iniciou medicamento beta- 1
bloqueador (n=2) II

Analisados
(n=23; 85 /15 )

Figura 1. Fluxograma de selecdo dos participantes.
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Intervencao

O protocolo de TC de 16 semanas foi
baseado nas diretrizes do ACSM para exercicio
e atividade fisica para idosos? com intensidade
de treinamento aerébico (TA) proposta para o
tratamento da hipertensdo, uma vez que todos
os participantes eram hipertensos®. As sessoes
de exercicio foram prescritas e supervisionadas
individualmente. O treinamento resistido (TR)
consistiu em 15 repeticdes para cada um dos
sete exercicios resistidos dos principais grupos
musculares (extensdo e flexao das pernas, leg
press, elevacdo do calcanhar, supino, polia e
abdominal). Duas vezes por semana, a TR foi
seguida pelo TA e uma vez por semana o TA
foi realizado sozinho; o protocolo consistia
em caminhar e / ou correr continuamente em
esteira. A carga de TR foi ajustada por tentativa
e erro a cada sessao de treinamento para atingir
intensidade moderada na escala de Borg (5-6
em uma escala de 10 pontos). A escala de Borg
de 10 pontos foi utilizada devido a precisdao em
seguir a recomendacdo do ACSM e também
devido a familiaridade dessa escala com os
participantes de testes anteriores em Nnosso
laboratério de pesquisa®.

Vale ressaltar que optamos por evitar o teste
de repeticao maxima para fins de prescricao
de exercicios, uma vez que os participantes
hipertensos poderiam sofrer altas elevagdes da
pressdo arterial. Além disso, considerando que
o primeiro objetivo deste estudo foi reduzir
a pressao arterial, incluimos um pequeno
volume total de TR comparado ao TA, uma
vez que este Ultimo treinamento é a principal
terapia de exercicio para reduzir a pressao
arterial®®. O TA foi prescrito de acordo com a
velocidade a 63% do VO2max (equivalente
a reserva de VO2 a 60% recomendada para
hipertensos®*?') antes da intervencao (SO) e foi
ajustada apoés 8 semanas (58). Cada sessao de
treinamento combinado durou cerca de 70
minutos e a sessao de treinamento aerdbico foi
de apenas 50 minutos.

O VO2max foi realizado em esteira

(Quinton TM55. Bothell, Washington, EUA).
As trocas gasosas foram analisadas respiracdo a
respiracdo em um sistema analisador de gases
(CPX, Medical Graphics, St. Paul, Minnesota,
EUA). Ao longo do protocolo, a esteira foi
inclinada em 1%?%. O protocolo comegou com
um aquecimento de 2 min a 4km / h, seguido
de incrementos de 0,3km/h aumentando a
cada 30 segundos, até fadiga volicional. Foi
realizado um periodo de recuperagdo de 4
minutos, que comecou a 5 km/h e reduziu
em 1 km/h a cada minuto*. Os participantes
foram incentivados verbalmente a ir mais
além, especialmente nos momentos préximos
a exaustdo. O VO2 max foi extraido do pico
do VO2, que considerou a maior média dos
valores de consumo de oxigénio nos ultimos
30 segundos antes do inicio do periodo de
recuperacao®*.

Os participantes do GC ndo receberam
nenhum tratamento. No entanto, considerando
a importancia da atividade fisica para a
populacdo idosa, os participantes inseridos
no GC foram convidados a iniciar a mesma
intervencao de treinamento que a TC ap6s o
final do estudo. Todos os participantes foram
aconselhados a nao mudar seus habitos
alimentares regulares ou os medicamentos
prescritos durante as 16 semanas de
intervencao.

Questionario de frequéncia alimentar

A versao em portugués do questionario
de frequéncia alimentar®® foi aplicada para
verificar se os participantes alteraram sua
ingestdo alimentar ao longo da intervencao.
Os participantes ndo estavam familiarizados
com o teste, no entanto, o mesmo pesquisador
aplicou o questionario antes e apods as
intervencoes, explicando pacientemente cada
item e esclarecendo pessoalmente as duvidas
dos participantes. O questionario foi composto
por 84 questdes referentes a frequéncia de cada
consumo alimentar. Os participantes foram
solicitados a responder sua frequéncia por
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dia, semana, més ou ano e todas as respostas
foram relativizadas por dia, para facilitar as
comparagdes baseadas nas recomendacdes
nutricionais diarias nacional®**. Apés essa
conversdo inicial para a frequéncia diaria de
cada item, os itens foram agrupados de acordo
com seus grupos de alimentos: laticinios,
carboidratos, proteina animal, proteina vegetal,
vegetais, frutas, adicdo de acglcar, adicao de
6leo, sal e adocantes. Observe que a maioria
dos itens possui valores médios de grupo
abaixo de 1, o que significa que em média uma
pessoa consome os itens com uma frequéncia
menor do que uma vez por dia.

RESULTADOS

Somente 20 individuos (M: 7; F: 13)
completaram o seguimento na TC e 23
no GC (M: 8; F: 15). Nao houve diferenca
entre TC e GC para as caracteristicas
basais, como idade (TC: 65 + 4a e GC:
65 + 5a), massa corporal (TC: 78 = 12kg
e GC: 78 = 13kg), altura (TC: 1,65 £ 0,1m
e GC: 1,62 0,Tm) e IMC (TC: 29 + 4 e
GC: 30 = 4).

A Tabela 1T mostra a comparacdo da
frequéncia alimentar entre os grupos no
infcio e apdés 16 semanas de intervengao.
Houve algumas diferencas significativas
entre esses dois grupos. O GC mostrou
maior frequéncia de ingestao de manteiga
ou margarina e mais 6leo do que a TC
antes da intervencao. Apds 16 semanas,
a manteiga ou margarina foi mantida mais
alta no GC, mas a ingestao adicional de

Analise Estatistica

O teste de Shapiro Wilk foi aplicado para
testar a normalidade da distribuicao dos dados.
Todas as variaveis ndo estavam normalmente
distribuidas e, portanto, os testes de Mann-
Whitney foram aplicados entre as comparagoes
basais dos grupos e as comparagdes S16.
Consideramos significativos os valores de p <
0,025, de acordo com a correcao de Bonferroni
para uma analise de duas hipéteses. Como as
alteracdes medianas da maioria dos alimentos
foram zero, apresentamos os dados como
média + desvio padrao.

6leo tornou-se a mesma da TC. A TC
mostrou maior frequéncia de ingestao de
peixes ou frutos do mar (camardo, lula,
polvo ou ostra) e sopas (sopa de frango ou
creme) em comparagao ao GC na linha de
base e essas diferencas foram as mesmas
ap6s 16 semanas. Houve uma tendéncia
crescente de maior frequéncia de ingestao
de Chantilly no inicio do estudo, mas
apo6s as 16 semanas tornou-se semelhante
ao GC (Tabela 1).

Ap6és 16 semanas, houve apenas
algumas tendéncias para mudanca de
habitos alimentares, como aumento
do consumo total de frutas para TC em
relacdo ao GC e aumento do consumo de
salgadinhos fritos e sal nas saladas para
o GC em comparagao com o TC (Tabela

1).
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Tabela 1 - Comparagao entre CT e GC média + DP frequéncia alimentar no inicio e as 16 semanas.

Intervalo
de

Intervalo
de

e, CT (20) CG (23) o, CT (20) CG (23)
Laticinios
Leite W0 0,67+0,85 05+0,5 W16  0,15+0,11 0,17+0,16
W16 0671082 0,58+0,87 P&o francés, torradas ou
fatias de pao
logurte Wo  026£03  023:046 Lanches fritos, como massa
B . W16 0.32£037 0.19+043 frita, "salgadinhos de frango", wo 003004 004004
Queijo: Minas, Ve Y "salgadinhos de queijo" e
mussarela, queijo W0  029:028 041+0,52 outros salgadinhos
mac;‘:(;\lj’;:)’?\‘?éo/ W16 0,33+0,28 0,3+0,37 W16  0,03£0.03* 0,06 %0.05
Queijo fresco ouricota WO 0362036 042008 es%ﬁg,czgﬁdafisc%%ogﬁn;ﬁo/ WO  008£0,08 005+006
W16  0,29+0,27 0,41+0,67 presunto e tortas
Chocolate ao leite WO 0,13+0,31 0,21+0,64 W16  0,07x0,07 0,07+0,12
W16  0,08+024 0,08+0,21 Pizza W0 0,06£0,05 0,04+0,02
Total Diario WO 1,72+1,03  1,74+£133 W16  0,06+005 0,05+0,05
W16 168+098 155+1,76 Abobora W0 0171024 0,13+0,18
Carboidratos W16  0,14+0,16 0,1+0,M1
Péo francés, torradas ou + + Pipoca WO 0,1+0,14 0,07+0,16
fatias de pao MO 05805207108 W16 006£01 007017
o _ WiB 059052 0784073 Total de Carboidratos WO 3724137 344107
Paoffances el oupio  wo 0241024 034039 W16 349£120 386107
W16 0324042 054091 Proteina Animal
Biscoiioa%%n;g&(ggrgarlt)acheio WO 03£035 0224025 Ovo {cozido efjitgé)"me'e‘e O W0 0431027 043£0,31
W16 0,36+ 04 0,24 + 0,31 W16  043+033 043£0,28
Bcolossemiecheie  wo  004x041 004011 CMCHTIIEEEOM wo  001£002 0062015
W16 0,02+0,1 0,06 +0,15 W16 0,010,038 0,02+0,06
Bolos s(i)TpCIgts)e(rstﬁrrg)recheio WO 009£007 015015 Hambtslg%té%rigﬁgwo um W0  0,02+0,03 0,02£0,05
W16 0,12+0,1 012+0,14 W16  0,02+004 0,06+0,15
i ; + +
e
W16 02£029 0,19£0,29 Entranhas de bois Wo0 0,01+0,01 00
Arroz branco WO 099+124 083041 W16 0,01+0,01 0,01+0,02
W16 071038 094045 Outras carnes magras de
Arroz branco W0 021+036 0,07+0,17 bois, como bifes, lombo W0 036025 041029
W16 026£038  0,1+022 facio
Batata, mandioca ou polenta WiG 0332025 0412023
" Fita WO 0,06£007 0054005 salsicha como umarefeicdo WO 0,02+£0,06  0,05%0,1
W16 012:0,16  008+0,13 W16 002%0,04  002%0,05
Farofa ou farinha de WO 0264034 021+034 salsicha como sanduiche WO 0,01+0,03 0,01+0,03
mandioca e R W16 001£001  0,02+0,04
W16 021£0,35  018+031 Salsicha de porco WO 005004  0,04+0,04
Cuscuz (fainha demifo) v wo 015031 0,0720,15 W16 0,05:005 007£007
W16 0074012 0.11:0.23 doboreo oo loabee WO 007£006  04£0.1
Macarréghpﬁrllggtjaé lasanha WO 016024 013+0.18 costeleta t‘
continua...
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... continuagao tabela 1

time

time

point CT (20) CG (23) point CT (20) CG (23)
W16 0,07 £0,1 0,1+0,09 W16 0,21£0,35  0,31+0,31
Miudezas de frango WO 0,03+0,056 0,01+0,03 Cenoura WO 0,39+0,27 0,35+0,25
W16 0,02+0,03 0,02+0,03 W16 0,43+0,32 0,31+0,22
Nuggets de frango, Repolho. acelga e
linguica ou almondegas WO 0,02£0,04  0,02+0,04 couve-flor Woo 0242023 0.29x027
de frango W16 016014 0,23 0,21
o o W16 001£003 005£0,15 Tomate WO 0,57+0,36  0,51+0,36
utros cames de frango
como asas, coxa, peio, Wo 0394018  0,34+0,21 wie 049£034  063£0.31
filé Berinjela, beterraba,
W16 0.37 +0.25 0.31+018 chuchu, pepino e WO 0,34 +0,24 0,37 £ 0,26
. ‘ ; e e abobrinha
eixes ou frutos do mar
como camaréo, lula, WO 0,17£0,19* 0,08%0,15 wie  04£032  027:024
polvo ou ostra Total de Vegetais WO 292+115  2,8+155
W16 0,17 +0,15** 0,06 + 0,07 W16 3,24 + 2,51 2,8+1,54
Presunto WO 014+0,26 0,11+0,18 Frutas
W16 007+0,1  014+0,22 Laranja e tangerina W0 061+043 068+0,83
Mortadela WO 0,08+0,12  0,08+0,11 W16 0594043 059+047
W16 0,07+0,09 0,05+0,06 Banana WO 0,84 +£0,59 0,73+1
Salame WO 0,04 +0,05 0,03+0,05 W16 0,77 £ 0,61 0,51+0,35
W16 0,04+0,07 0,03+0,09 Magé e péra WO 0,39+0,39 0,22+0,23
Peito de peru defumado WO 0,07+0,14  0,08+0,13 W16 0404 0,22 40,28
W16 011023 0,06+0,12 Maméo W0 0,26+0,38  0,39+0,65
Total de pr?teina WO 195406 186+ 0.63 W16 0,54 +1,11 0,24+0,3
anima Wi 1ste058  186s004 Melancia e meldo WO 02£025  02£0,29
+ +
e l - '_' W16 0,2+0,27 0,09 40,11
i Mro e.lnta vege alh Abacaxi W0 0,13+0,16 0,06 +0,07
e W0 079£047 0732087 W16 0,19£028  0,09%0,09
W16 0,81+0,55 0,9+0,63 Manga WO 0,2+0,16 0,15+0,24
Lentihas ouervihas WO 0,05¢01  0,05+0,12 W16 0182016 013014
W16 0084012  003+0,07 Goiaba WO 0,04 +0,07 0,07+0,12
Grdodebicoousoja WO 008:012  0,06£0,12 W6 0072011 0,06+01
W16 0044006  0,0240,03 Uva WO 0,12+0,15 0,07 +0,1
Total de proteina vegetal WO 0,93:046  0,83+0,29 W16 0122014 005£0,07
W16 0,93+ 0,55 0,96+ 0,6 Suco Natural WO 0,24 +0,33 0,21+0,31
Legumes W16 0414037 0,26+0,29
Sopas, canja de galinha Total de Frutas W0 302+145 2,78+1,97
"ou creme Wo 019025 0,06£0,08 W16 347+2,05* 224%1,04
W16 0,3%£0,33*  0,04£0,05 Agucar adicional WO 0,06+0,14  0,05+0,11
Alface WO 0,63+0,37 0,6 +0,43 Geléia W16 0,07+0,19 0,05+0,11
W16 0,57+0,43  0,73+0,79 W0 0,260,229 0,23+0,27
Espinafre, escarola, Agucar adicional em
couve & brécolis WO 0,34+0,29 0,34+0,27 alimentos W16 0,19+0,22 0,29+0,3
W16 0,69+1,16  0,29+0,26 W0 0224031 0,18+0,29
Agrido e racula W0 0,23+0,29 0,28%0,27 Agﬂca{) ggiig;osnal em W16 0214027 024403
continua...
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... continuacdo tabela 1

: 3 307
time time
point CT (20) CG (23) point CT (20) CG (23)
Wo0 0,27 £0,4 0,18+0,3 Molhos adicionais para W0 004+013 0014003
Suco engarrafado W16 0,12£0,18  0,12£025 saledas
(liquido concentrado) eSS eSS W16 0,04+0,13 040,01
W0 0,070,113 0,19%0,32 Batatas fritas para
pefiscar W0 0,03+£0,05 0,05+0,21

Suco engarrafado (em
06 / pronto para beber) W16 0,09+£0,16  0,18+0,31

W16 003+0,06  0,05%0,21
Wo0 012+0,24 0,16+0,29 Amendoim, castanha de W0
Refrigerante adogado W16 0,11£0,23  0,16+0,26 caju, nozes

Wo 0,050,411 0,15+0,25
Chantilly, creme de

Caramelo, pastilha para : . .
tosse, pirulitos, chiclete W16 032+0,67 0,1£0,22 leite (gordo) e leite Wo 0,1+0,07 0,08 £0,13

006+0,12 0,25+0,37
W16 0,16£0,31  0,23+0,33

condensado
WO 005:007 016028 W16 0,06:005 008+012
Chocolate, barade w16 011017 02033 Total de leo adicional WO 1,62£0,86™  2,37£0,76
WO 003+0,04  0,030,06 < w16 18431 2424123
al
Sggtri?r:z?’rsnagu(stggsa)s’ w16 007£0,13  0,04+0,04 Sal adicional para W0 0584049  0.75+039
WO 006007 013028 saladas T B
Sorvete / Mikshake W16 W16 0,63£048" 08903
WO 1193089  146+097 Adogante (artificial)
Aclicar adicional total W16 13611  16£1,12 Aldogants (oo,
Oleo adicional ciclamato Ié sacarina Wo 0321047 019039
Manteigaoumargarina WO 0,46£045" 1,01%0,58 sodica)
W16 044%055% 0914064 oo Wi 03504 015034
Creme de queijo Wo 01302 018027 Refrigerante It det w0 0024007 0,042021
Wie 03204 0212045 W16 003£009  0,04+0.21
Maionese Wo 006£01  0,03+0,05 Adogantes totais WO 035:046 024042
W16 004:006  0,06+0,06 W6 038:051 0.19+038
Oleos delemperopara  wo  0,07£022  0,05+0.21 Outros
W6 0045016 0052021 Café WO 19+155 1494108
Azeite para malho de W16 185:135 1,83£1,15
salada Wo 067042  07+041 Ché WO 048058 02045
W16 071:042 0,83+0,35 W16 036:055 0,330,68

Legenda: DP: desvio padrao; TC: Treinamento combinado; GC:
Grupo Controle. **: significativamente diferente do GC pelo teste de
Mann-Whitney, apds corre¢éo de Bonferroni (p <0,025); * Tendéncia a
ser significativamente diferente do GC pelo teste de Mann-Whitney (p
<0,05).
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DISCUSSAD

Foi proposto que o exercicio pode
afetar a selecao de alimentos e / ou a
ingestao de caldrica®'>. Provavelmente,
isso se deve ao exercicio que influencia os
efeitos metabdlicos ou a conhecimentos e
convicgdes sobre nutricdo adequada em
individuos preocupados com a saltde’.
Contudo, nossos resultados nao atendem
a essa afirmagdo, pois quase nenhuma
diferenca nas escolhas alimentares foi
apontada pelo QFA aplicado entre TC e GC
na S16. Como alguns pequenos efeitos do
treinamento fisico sobre habitos alimentares
foram notados, esses efeitos serdo discutidos
nos paragrafos seguintes.

Em relacdo aos grupos de peixes/frutos
do mar e sopas, considerados boas escolhas
alimentares, eles foram mais frequentemente
consumidos pelo TC antes e ap6s a S16, o que
reflete uma melhor caracteristica de escolha
alimentar do TC ao longo do estudo. Por outro
lado, o GC demonstrou um consumo mais
alto de manteiga ou margarina e o consumo
geral de 6leo adicional do que o TC antes da
intervencao. Apos as 16 semanas, a manteiga
ou margarina ainda tinha valores mais altos
para o GC, no entanto, o 6leo adicional total
tornou-se o mesmo em consumo na S16;
sugere-se que parte dessas diferengas basais
foram efetadas pelo treinamento fisico.

Além disso, no que diz respeito aos
principais grupos alimentares, ndo houve
diferenca  estatisticamente  significante
entre TC e GC para laticinios, carboidratos,
proteinas animais e vegetais, vegetais e
acucares.

Por outro lado, algumas tendéncias entre a
TC e o GC foram verificadas ap6s 16 semanas
de exercicio, como maior frequéncia do
consumo total de frutas na TC em comparagao
ao GC. Para apoiar nossas descobertas,
pesquisas de consumo alimentar relataram
que pessoas ativas ingerem quantidades
maiores de carboidratos, na forma de frutas,

Mundo da Sadde 2020,44:300-310, e0152020

vegetais e produtos de cereais'.

O TC teve uma tendéncia a reduzir sua
frequéncia de alimentos altamente caléricos,
ricos em gordura ou aglcar, comumente
presentes em muitas receitas caseiras de
alta densidade e lanches industrializados,
como: “Chantilly, creme de leite (gordura) e
leite condensado” e “margarina e manteiga”.
McNiel etal.?%, verificaram que o exercicio, de
forma aguda e independente da modalidade,
diminuiu a preferéncia por alimentos com
alto teor de gordura e aumentou a preferéncia
por alimentos com baixo teor de gordura.
Além disso, Gustafson et al.*, defende que
a responsividade das regides do cérebro
relacionadas a recompensa alimentar é
alterada no estado poés-exercicio para uma
preferéncia alimentar de baixa densidade
energética, enquanto a preferéncia alimentar
de alta densidade energética é reduzida.
Portanto, a combinacao de efeitos de
cada exercicio pode levar a mudancas
imperceptiveis de habitos, reduzindo o
alto consumo de gordura e alimentos
hipercaléricos.

Outras explicacoes fisiologicas
abordaram esses beneficios do treinamento
com exercicios sobre escolhas alimentares.
Blundell et al.*°, defendem que a atividade
fisica tem o potencial de modular o controle
do apetite, melhorando a sensibilidade
do sistema de sinalizacdo de saciedade
fisiolégica, ajustando as preferéncias de
macronutrientes nas escolhas alimentares e
alterando a resposta hedonica aos alimentos.
Uedaetal.’', descobriram em seu experimento
que diferentes intensidades de exercicios
desempenham um papel importante na
regulacdo da ingestao de energia, alterando
a liberacao de hormdnios anoréticos do
intestino. Por outro lado, McNiel et al.?,
afirmam que as redugdes nos alimentos
heddnicos ndo estavam relacionadas a menor
ingestao de energia, sugerindo que “uma
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dissociacdo possa existir entre alimentagao
hedonica e o consumo real de energia”.

A falta de informacgdes sobre a quantidade
exata de ingestao de alimentos limitou a
compreensao de se o treinamento fisico afeta
de fato o padrao alimentar de idosos. Mesmo
assim, apenas o conhecimento da frequéncia
com que grupos de alimentos sao consumidos
e a maneira como isso é confirmado apds um
periodo de 16 semanas permite-nos ter uma
imagem de como esses sujeitos mantiveram
suas escolhas alimentares.

A auséncia geral de diferencas
significativas no padrdao alimentar do TC

CONCLUSAD

Os resultados apontaram que o
treinamento fisico ndo influenciou as
escolhas alimentares dos sujeitos e as
poucas diferengas iniciais entre os grupos
de treinamento combinado e controle foram
mantidas ap6s 16 semanas de intervengao.
Como este estudo ndo avaliou a quantidade

em comparagao ao GC ap6s um periodo de
intervencdo de 16 semanas pode ser devido
a orientacdo que os individuos receberam
antes do inicio do estudo para ndo alterar
seu padrdo alimentar ao longo do periodo
de intervencdo. No entanto, as mudancas no
padrdo alimentar parecem inevitaveis, pois
notamos algumas alteragdes no TC, embora
tenham sido instruidos a evitar qualquer
alteracdo. lIsso sugere que essas poucas
mudangas sdo realmente causadas pelo
treinamento fisico e que o exercicio pode
influenciar inconscientemente os padroes
alimentares.

de alimentos ingerida, mais pesquisas
poderiam ser realizadas principalmente
entre os idosos, considerando diferentes
protocolos de exercicios, a fim de
compreender os mecanismos envolvidos
em como o treinamento fisico pode afetar
as escolhas alimentares.
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