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Abstract

Aim: This study aims to define the effect of a weight-loss diet on
body composition in women doing reformer pilates for 12 weeks.
It compares dietary habits in subject groups with and without
a weight-loss diet and macro and micronutrient intakes at the
beginning and end of the study.

Material and Method: A total of 49 women (>18 age, n=49) were
randomly allocated to either a control (CG: reformer pilates; n=23) or
a study (SG: reformer pilates+weight-loss diet; n=26) group. In both
groups, subjects did pilates for 45 minutes a day three times a week
for a total of 12 weeks. Their body weight (kg), waist circumference
(cm), hip circumference (cm), neck circumference (cm), mid-upper
arm circumference (cm), body composition, waist/height ratio, and
body mass index (BMI; kg/m?) were evaluated at the beginning and
the third month of the study. Dietary habits of all subjects were
questioned, their 24-hour retrospective food consumption was
taken, and their physical activity levels were evaluated through the
International Physical Activity Questionnaire (Short Form).

Results: The use of vitamin and mineral supplements in SG was
lower than CG (p=0.003). The twelve-week evaluation showed a
significantly higher increase in dietary protein and calcium levels
in SG than CG (p<0.05). In SG, a significantly higher decrease
was determined in body weight, BMI, waist circumference, hip
circumference, and waist/height ratio, and a higher increase in
Basal Metabolic Rate, body muscle, and body water, compared to
CG (p<0.05).

Conclusion: Pilates combined with a weight-loss diet has more
positive effects on body composition than pilates alone. Providing
dietary training and counseling for women who practice reformer
pilates will increase the health benefits of exercise.

Keywords: Pilates-based exercises, weight loss, diet, women, body
composition

Oz

Amac: Bu arastirmada 12 haftalik strede kadinlarda aletli pilatesin
vicut kompozisyonuna tek basina veya zayiflama diyeti ile birlikte
etkisinin karsilastinimasi amaglanmistir. Calismanin diger amaci ise
zayiflama diyeti yapan ve yapmayan gruplarin beslenme aliskanliklari
ve calismanin baslangici ve sonundaki makro ve mikro besin 6gesi
alimlarini karsilastirmaktir.

Gereg ve Yontem: Kadinlar (=18 yas, n=49), kontrol (CG: Reformer
pilates, n=23) ya da calisma (SG: Reformer pilates+Zayiflama diyeti,
n=23) grubu olarak rastgele iki gruba ayrilmistir. Katiimcilar, 12 hafta
boyunca giinde 45 dakika olmak tzere haftada ¢ kez pilates yapmistir.
Vicut agirhigr (kg), bel cevresi (cm), kalga cevresi (cm), boyun cevresi
(cm), Ust orta kol cevresi (cm), vicut kompozisyonu, bel/boy orani ve
beden kitle indeksi (BKI; kg/m?) calismanin baslangicinda ve Gciinci
ayda degerlendirilmistir. Tim katilimcilarin beslenme aliskanliklari ve
24 saatlik geriye yonelik besin tiketim kayitlari sorgulanmis ve fiziksel
aktivite dlzeyleri Uluslararasi Fiziksel Aktivite Anketi (Kisa Form) (IPAQ)
kullanilarak degerlendirilmistir.

Bulgular: Calisma grubunda vitamin ve mineral destedi kullaniminin
kontrol grubundan daha distk oldugu saptanmistir (p=0,003). On
iki haftalik degerlendirme sonucunda, SGde CGye gore diyetle
alinan protein ve kalsiyum dtzeyinin anlamli olarak daha fazla arttig
belirlenmistir (p<0,05). SG'de, CG'ye gdre vicut agirhd, BKi, bel cevresi,
kalca cevresi, bel/boy oraninin anlamli olarak daha fazla azaldig; bazal
metabolizma hizi, viicut kas oraninin ve vicut su oraninin daha fazla
arttigr gézlenmistir (p<0,05).

Sonug: Pilates ile birlikte zayiflama diyetinin, tek basina pilates
uygulamasina gore vicut kompozisyonu Uzerine daha fazla olumlu
etkisinin oldugu belirlenmistir. Aletli pilates yapan kadinlara beslenme
egitimi ve danismanligi verilerek uygulanan egzersizden saglanacak
saglik yararlarinin artirilabilecegi distintlmektedir.

Anahtar Kelimeler: Pilates, aletli pilates, beslenme, kadin, vicut
kompozisyonu
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INTRODUCTION

Pilates is a specific exercise program developed by Joseph
Pilates (1880-1967) after World War | as a comprehensive
method of muscle stretching and strengthening to build a
robust body under the philosophy of mind control over the
body. Initially adopted only by athletes and dancers, pilates has
become popular in general sports activities and rehabilitation
programs in recent years. In the twentieth century, it became
widely known among women in particular. Women generally
prefer reformer pilates exercises for aesthetic purposes such
as losing weight, slimming, staying in shape, strengthening
muscles, getting rid of muscle pain, and gaining flexibility.?
The literature does not suggest any consensus on whether
physical activity is effective in ensuring total body weight
loss and improving body composition. Typically, brisk
walking or running is recommended for improving health-
related variables.® Exercises, such as pilates, benefitting the
physiological, psychological, and motor functions of the body
are also promoted for improving aerobic fitness, muscle mass,
and body composition.''?! Reformer Pilates is the practice of
regular pilates exercises on a system consisting of a platform,
bars, straps, and resistance springs.”! Such exercises not only
make our body stronger and more flexible but also fix bad
posture, teach us how to breathe correctly, and enable us to
move smoothly at an ideal pace. A reformer can provide many
benefits such as increasing the balance control of the body,
improving joint mobility, and giving strength and flexibility to
the muscles, thus lengthening them.”

Despite the growing popularity of pilates, there are a limited
numberof studies conducted onits effects onbody composition,
and the results are controversial."? These studies recommend
the use of devices such as bone mineral densitometry (DEXA)
to precisely determine body composition. Lack of rigorous
experimental designs with reliable and accurate results,
unavailability of certified pilates instructors, and inability to
control individual diet plans are the most critical limitations of
not clarifying the effects of pilates on body composition. A
weight-loss diet alone or an exercise program combined with
such diet is much more effective in creating changes in body
composition than exercise alone. It is known that following
a weight-loss diet along with an exercise program for a year
affects body composition more positively than diet alone.®
In addition to all these, studies evaluating the dietary status
of women who exercise are insufficient. In light of this, we
hypothesized that the combination of reformer pilates and
weight loss diet can more positively affect body composition
than reformer pilates alone.

MATERIAL AND METHOD

Experimental Approach to the Problem

We conducted arandomized controlled clinical trial evaluating
the effects of a 12-week weight loss diet intervention on body
composition, muscle strength, and physical performance

of reformer pilates women. This study took place from
September to December 2020. All subjects were informed
about the benefits and risks of the investigation and signed
an informed consent form before the beginning of the study,
which was approved by the Ethics Committee of izmir Katip
Celebi University (Decision No: 629) and in line with the
Declaration of Helsinki, good clinical practices, and applicable
laws and regulations. The trial also registered at ClinicalTrials.
gov under the process NCT04880525.

Subjects

Female subjects who were 18 years old and above, did not
regularly practice pilates, and were physically independent
to perform basic daily activities were included in the study.
From a total of 50 candidates who were initially contacted
and screened, 49 agreed to participate in the study. A flow
diagram of the subjects is presented in Figure 1.
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Figure 1. Research flow plan

Sample Size Calculation: Power analysis based on body fat
percentages in a similar study"® on pilates showed that it was
optimum to work with a minimum of 28 and a maximum of 69
subjects at 0.40 effect size, 95% power, and 5% type-1 error.
As such, 49 subjects were included in the study who started
doing reformer Pilates in the gym.

Randomization: The subjects were randomly allocated to
either Study Group (SG, n=26) or Control Group (CG, n=23),
in a 1:1 ratio, using a computer-generated random-numbers
table. Women and investigators were blinded to group
assignment. Allocations were performed in sealed, opaque,
and consecutively numbered envelopes stored locked. Then,
they were opened by an independent administrator who was
not involved in the baseline evaluation, outcome assessment,
or intervention procedures.

Procedure: Subjects allocated to the SG and CG received 3
sessions of pilates exercises (45 minutes per session) every
week for a total of 12 weeks. The intervention was always
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performed by a well-trained instructor in the same local
exercise center. A pilates training program was designed
to improve muscle strength, resistance, and flexibility, and
exercise difficulty was set to the basic-intermediate level (10
repetitions per exercise). Exercise intensity was gradually
increased. Each session was divided into 3 periods: warm-
up (10 minutes), main pilates training activity (25 minutes),
and cool-down (10 minutes). During the previous week,
subjects were familiarized with the correct execution of
the movements, the powerhouse, and the principles of the
pilates method. Exercises targeted the lower body, trunk, and
upper body areas, both in an isolated manner and through
comprehensive routines that involved all areas at once. In
weeks 1 and 2, exercises were performed in the sitting and
standing position respectively. The rest of the intervention
(weeks 3-12) also involved floor exercises. Subjects needed
to attend the 80% of the training sessions at minimum to
be included in the analysis. The participants were monitored
in case of any possible complications, such as fatigue,
dizziness, headache, feeling light-headed, shortness of
breath, decreased reflexes, numbness in hands or feet, any
sort of pain, and cold sweating.

Dietary Intervention: Women in the SG adopted a
personalized weight loss diet in addition to the pilates exercise.
These diet plans were customized to provide 45-60% of the
energy from carbohydrates, 10-20% from protein, and 20-35%
from fat, in line with Turkey Dietary Guidelines. No dietary
or nutritional intervention was applied to the individuals in
the CG. The status of women in the CG on any diet was often
questioned.

Survey Form: The study plan consisted of two stages. In the
former, a face-to-face interview method was used to question
subjects about their socio-demographic characteristics,
dietary habits, physical activity levels, food consumption
records, and anthropometric measurements. In the latter,
the subjects were divided into two groups as control and
the study group. After the 12-week study, anthropometric
measurements and food consumption records of the
individuals were taken.

Determination of Socio-Demographic Characteristics and
Physical Activity Levels

The subjects were questioned about their age, physical activity
level, marital status, educational background, profession, and
presence of a disease diagnosed by a physician. Their physical
activity levels were inquired by means of the International
Physical Activity Questionnaire (Short Form) (IPAQ-SF). This
form consisted of seven questions and provided information
about the time spent sitting, walking, moderate and vigorous
activities."” The total score included the duration (minutes)
and frequency (days) of the activities performed. Physical
activity levels were classified as physically inactive (<600 MET
-min/week), low physical activity (600-3000 MET -min/week),
and adequate physical activity (with health benefits) (>3000
MET -min/week).!""

Evaluation of Dietary Habits and Dietary Status

In this section, general dietary habits of the subjects were
evaluated, such as the number of main meals and snacks they
consumed, if they skipped main meals and snacks, the reasons
for skipping meals, and the food they consumed as snacks.

To determine the dietary status of each subject, their 24-hour
food consumption records were taken retrospectively and the
portion contents and grams were evaluated. After defining
the amount of food consumed each day, their daily energy,
macro, and micronutrient intake was questioned through
the Nutrition Information Systems Package Program (BEBIS,
Ebispro for Windows, Germany).l' Subjects'food consumption
records were taken once a month for three months.

Anthropometric Measurements

All anthropometric measurements were evaluated by a
standardized investigator dietitian who had been trained on
this subject. Subjects’ body compositions were measured by
the BIA method and using the TANITA BC 532 InnerScan (Tokyo,
Japan) model device, with bare feet and without any metal
accessories on. Their body weight (kg), waist circumference
(cm), hip circumference (cm), neck circumference (cm), mid-
upper arm circumference (cm), and body composition analysis
[body fat (%), body water (%), and body muscle (%)] were
evaluated at the beginning and end of the study. In addition
to these, their waist/height ratio and body mass index (BMI;
kg/m?) were analyzed at the beginning and in the third month.

Statistical Analysis

IBM SPSS Statistics 22.0 (IBM Corp, Armonk, New York, USA)
statistical package program was used for statistical analysis.
Descriptive statistics for both groups were presented as unit
number (n), percentage (%), meantstandard deviation with
Pearson chi-square test, and independent samples t-test.
The normal distribution of the numerical variable data was
evaluated via the Shapiro Wilk normality test and Q-Q graphs.
The baseline and third-month measurements were compared
by ANOVA, if repetitive. In all comparisons, the value of p<0.05
was considered statistically significant.

RESULTS

Table 1 shows the variables of the subjects' demographic
characteristics and dietary habits. The mean age is 33.81+9.77
years in SG and 32.52+11.89 years in CG. The mean age of the
women in both groups is similar (p=0.68). Average MET values
are 4572.00+1680.18 in SG and 4399.30+1716.13 in CG, and
the physical activity levels are sufficient and similar in both
groups (p>0.05). 92.4% of SG and 95.7% of CG have a high
school diploma or above, and subjects in both groups have a
similar educational background. 42.3% of SG and 56.5% of CG
work in the private sector, and the professional distributions
in both groups are similar (p>0.05). Diagnosed disease rate is
23.1% in SG and 34.8% in CG. Endocrine diseases are the most
commonly diagnosed diseases in these groups (83.3% and
62.5%, respectively). 34.6% of the subjects in SG and 39.1% of
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the subjects in CG skip meals, and the most frequently skipped
meals are lunch (55.6%) and dinner (44.4%), respectively. In
both groups, subjects stated that they skipped meals as they
were not in the habit of having lunch (42.9% and 43.8%,
respectively). 30.8% of SG consumes 1000-1500 mL, and
34.8% of CG consumes 2000 mL (and above) of water. The use
of vitamin-mineral supplements in CG (43.9%) is higher than
in SG (3.8%) (p=0.003) (Table 1).

Table 2 shows the comparison of macro and micronutrient
intakes of subjects in SG and CG at the beginning and the
end of the third month. Baseline and third-month results
showed that energy intake and energy from carbohydrates

Table 1. Demographic characteristics and dietary habits of participants

decreased in both groups, and there was no significant
difference between (p>0.05). Energy from protein and
calcium intake increased in both groups compared to the
baseline, and the increase was higher in the group following
a diet (p=0.014 and p=0.017, respectively). Compared to
the baseline, energy from fat decreased in SG and increased
in CG, and fiber intake increased in SG and decreased in
CG. However, this difference is not statistically significant
(p>0.05). Vitamin C, vitamin B12, zinc, and iron, which are
micronutrient elements, increased in SG and decreased
in CG. The difference between groups is not statistically
significant (p>0.05) (Table 2).

Variable Study group (n=26) Control group (n=23) Total (n=49) p
Age (year) (X+SD) 33.81+£9.77 32.52+11.89 33.20+£10.61 0.68
MET (min/week)(X+SD) 4572.00+1680.18 4399.30+1716.13 4451.52+1687.52 0.72
n (%) n (%) n (%)
Marital Status
Married 13 (50.0%) 6 (26.1%) 19 (38.8%) 0.16
Not married 13 (50.0%) 17 (73.9%) 30 (61.2%) .
Education Status
Literate 1(3.8%) 1(4.3%) 2 (4.1%)
Secondary school 1(3.8%) 0 (0.0%) 1 (2.0%)
High school 8 (30.8%) 8 (34.8%) 16 (32.7%) 0.86
Bachelor degree 12 (46.2%) 10 (43.5%) 22 (44.9%)
Graduate degree 4 (15.4%) 4 (17.4%) 8(16.3%)
Profession
Not working 1(3.8%) 2 (8.7%) 3(6.2%)
Student 6 (23.1%) 5(21.7%) 11 (22.4%)
Officer 3(11.5%) 2 (8.7%) 5(10.2%)
Housewife 1(3.8%) 0 (0.0%) 1(2.0%) 0.86
Retired 2 (7.7%) 1(4.3%) 3(6.2%)
Self-employment 2 (7.7%) 0 (0.0%) 2 (4.1%)
Private sector 11 (42.3%) 13 (56.5%) 24 (48.9%)
Disease diagnosed by a physician
Yes 6 (23.1%) 8 (34.8%) 14 (28.6%) 0.55
No 20 (76.9%) 15 (65.2%) 35 (71.4%) :
Diseases
Endocrine diseases 5 (83.3%) 5 (62.5%) 10 (71.4%) 0.58
Other diseases 1(16.7%) 3 (37.5%) 4 (28.6%) '
Skipping meal
Yes 9 (34.6%) 9 (39.1%) 18 (36.7%) 0.98
No 17 (65.4%) 14 (60.9%) 31 (63.3%) ’
Skipped meal
Breakfast 4 (44.4%) 2 (22.2%) 6 (31.6%)
Lunch 5 (55.6%) 3(33.3%) 9 (47.4%) 0.06
Dinner 0 (0.0%) 4 (44.5%) 4 (21.0%)
Reason for skipping meal**
| don't have time 6 (28.6%) 2 (12.5%) 8(21.6%)
I have no habit 9 (42.9%) 7 (43.8%) 16 (44.4%)
| have no appetite 3(14.3%) 2 (12.5%) 5(13.9%) 0.08
Food is not prepared 3(14.3%) 3(18.8%) 6 (16.7%) :
| want to lose weight 0 (0.0%) 1(6.3%) 1(2.7%)
| am afraid of gaining weight 0 (0.0%) 1(6.3%) 1(2.7%)
Water consumption (mL)
0-500 4 (15.4%) 2 (8.7%) 6 (12.3%)
500-1000 6 (23.1%) 4 (17.4%) 10 (20.4%)
1000-1500 8(30.8%) 4 (17.4%) 12 (24.5%) 0.08
1500-1999 5(19.2%) 5(21.7%) 10 (20.4%)
>2000 mL 3(11.5%) 8 (34.8%) 1(22.4%)
Using vitamin-mineral supplements
Yes 1(3.8%) 10 (43.5%) 11 (22.4%) 0.00%
No 25 (96.2%) 13 (56.5%) 38 (77.6%) :

MET: Metabolic Equivalent of Task, Pearson Chi-Square, Independent Samples t test, *p<0.05, ** More than 1 answers were given.
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Table 2. Macro and micro nutrient intake of participants at the beginning and end of the 12 weeks

. Study Group (n=26) Control Group (n=23) Total (n=49)
Variable p
MeanzSD Mean+SD MeanzSD
Before 1310.79+505.37 1823.16+3196.54 1541.60+2188.14
Energy (kkal) 0.18
After 1062.46+245.25 1231.65+365.39 1144+£313.12
Before 39.08+13.34 37.35£15.15 38.12£13.99
Carbohydrate (%) 0.24
After 35.58+10.28 34.78+9.68 35.06+9.86
. Before 18.12+9.27 20.39+6.88 19.60+8.66
Protein (%) 0.01*
After 23.65+£3.61 21.78+4.39 22.84+4.05
Before 42.69+8.47 42.26+12.28 42.22+10.39
Fat (%) 0.84
After 40.81£10.59 43.30£9.37 42.06+£9.92
. Before 13.95+8.32 36.20+99.04 24.19+67.57
Fiber (g) 0.65
After 19.69+£10.38 21.43+£9.59 20.52+9.85
X . Before 67.16£64.43 212.59+618.27 133.75+423.26
Vitamin C (mg) 0.44
After 101.78+104.08 82.94+61.79 93.59+85.74
. . Before 4.34+3.03 12.86+41.51 8.25+28.23
Vitamin B12 (mg) 0.44
After 5.36+£2.86 5.24+2.84 5.28+2.80
. Before 7.36+3.71 10.15+8.81 8.75+6.65
Zinc (mg) 0.95
After 8.06x+2.75 9.56+2.74 8.77£2.79
. Before 624.84+258.74 728.51+491.73 673.59+381.31
Calcium (mg) 0.02*
After 901.11+£459.48 791.15+£199.98 845.53+359.82
Before 7.92+4.00 14.92+25.65 11.19£17.77
Iron (mg) 0.96
After 11.40+£9.39 11.16%3.45 11.26+7.09

Repeated-measures ANOVA, *p<0.05

Table 3 shows the comparison of the anthropometric body muscle ratio, and body water ratio (p<0.05). Reduction in
measurements of the subjects at the beginning and in the third  neck circumference was more dramatic in the control group
month. Compared to CG, SG had a higher decrease in body  (p=0.01). Upper middle arm circumference decreased in SG
weight, BMI, waist circumference, hip circumference, waist/  and increased in CG; however, the difference between the two
heightratio, and a higherincrease in basal metabolic rate (BMR),  groups was not significant (p>0.05) (Table 3).

Table 3. Anthropometric measurements of participants at the beginning and end of the 12 weeks

i Study Group (n=26) Control Group (n=23) Total (n=49)
Variable p
MeanSD MeanzSD MeanzSD
. Before 67.10+£10.94 61.68+10.63 64.59+10.92
Body weight (kg) 0.00*
After 63.631£9.63 60.65+10.20 62.24+9.81
Before 24.53+3.48 22.44+3.84 23.53+3.73
BMI (kg/m?) 0.00*
After 23.28+3.12 22.23+£3.59 22.75+£3.33
Before 78.12£13.27 73.07+9.32 87.18+£70.72
WC (cm) 0.00*
After 71.77+10.89 69.48+9.25 70.72+£10.01
Before 104.63£11.39 99.17+9.11 102.15+£10.54
HC (cm) 0.00*
After 98.15+9.26 95.43+7.54 96.96+8.45
Before 32.50+1.86 32.30+2.24 3242+2.01
NC (cm) 0.01*
After 32.31+1.64 32.00+2.13 32.16+1.86
. Before 0.47+0.08 0.44+0.06 0.45+0.07
WC/Height 0.00*
After 0.43+£0.07 0.42+0.06 0.42+0.06
Before 27.42+6.10 25.35+6.66 26.48+6.33
MUAC (cm) 0.75
After 26.73+£2.03 25.57+£3.26 26.16+£2.69
Before 31.21+4.85 27.58+7.77 29.60+6.55
Fat mass (%) 0.00*
After 28.3614.22 26.55+6.69 27.55+5.49
Before 48.44+2.96 50.58+4.79 49.38+4.02
Body water (%) 0.00*
After 50.66+3.00 51.09+4.79 51.05+3.89
Before 43.40+4.05 40.81£3.23 42.17+£3.83
FFM (%) 0.98
After 43.23+4.10 40.96+4.02 42.22+4.16
Before 1378.77+£130.45 1341.30+£105.37 1365.44+119.24
BMR (kkal) 0.00*
After 1426.50+137.80 1368.39+126.70 1399.80+125.43

BMI: Body mass index, BMR: Basal metabolic rate, FFM: Fat free mass, HC: Hip circumference, MUAC: Mid upper arm circumference, NC: Neck circumference, WC: Waist circumference Repeated-measures ANOVA,
»
0<0.05
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DISCUSSION

Body composition refers to the different tissues that make up
the total body mass, usually expressed in muscle, fat, bone, and
residual mass. Age, gender, muscle structure, physical activity
level, diseases, and nutrition can affect body composition.!"”
Diet is affected by the dietary habits of a society and its social,
economic, and cultural conditions.['®

Many studies report a positive correlation between physical
activity level and educational background. "I A higher level
of education may help individuals see the benefits of physical
activity and engage in such activities, especially in their spare
time.'"" A meta-analysis on this subject suggests that doing
physical activities in one’s spare time is not associated with
educational background.'” 53.3% of the subjects in Basoglu
et al’s study (2018) on exercise dependence and 41.6% in
de Souza Ferraz et al's (2020) study had bachelor's degrees.
1819 The subjects in this study have a high level of education
(65.3% of them have bachelor's degrees or above), which is a
critical factor in their physical activity levels.

The World Health Organization's Guidelines on Physical
Activity and Sedentary Behavior Guide (2020) recommend
that adults perform 150-300 minutes of medium intensity
or 75-150 minutes of high intensity or a combination of
medium and high intensity aerobic physical activities on
a weekly basis. Regular exercises promoting muscular
endurance are recommended for all age groups.?® Data
from the Turkey Nutrition and Health Survey 2019 show that
37.6% of individuals aged 19 and over do not follow this
recommendation.?" Physical inactivity, which is one of the
common risk factors of chronic diseases, ranks fourth in the
worldwide risk factors leading to death and is responsible for
15% of all-cause deaths in Turkey.?>?" Following a healthy diet
and increasing your physical activity level are among the key
recommendations that should be taken to age healthily and
minimize old age-related health risks. Regular physical activity
together with a healthy diet plays a critical role in preventing
chronic diseases.” In this study, only a small group of subjects
(28.6%) were diagnosed by a physician, which maybe thanks
to the fact they had exercising habits, and most of them had
endocrine diseases (71.4%).

Dietary habits play a critical role in the physical and mental
health of individuals. An insufficient number of meals,
inconvenient meal times, and skipping meals are among the
factors that negatively affect an adequate and balanced diet.
The frequency of food consumption and the amount and ratio
of energy and nutrients per meal is essential in maintaining
the body's physiological balance and protecting the organs.
22 peker and Yagmur's study (2018) showed that subjects
regularly had dinner and skipped lunch most frequently.*
Following the literature, this study suggested that subjects
skipped meals, which may negatively affect their adequate
and balanced diet and exercise program.

Water, defined as the essential element of life, assumes a
vital role in maintaining cellular homeostasis. Analyzing

water consumption is critical in studies conducted on diet.
Australian Nutrition and Physical Activity Study 2011-2012
results show that water consumption decreases with aging
in adults.?” Turkey Dietary Guidelines 2015 recommends
that adults consume 2-2.5 liters of fluid a day, and the fluid
consumed should be water in particular.”” A study conducted
on adolescents found that 39.9% of the subjects drank 6-10
glasses of water a day.”® Our study suggested that 24.5% of
the subjects drank 1000-1500 mL of water at the beginning.
Considering that physical activity increases fluid loss in the
body, it is critical to take an adequate amount of fluid when
exercising.

Nutritional supplements containing vitamins and minerals
are widely used today. However, under the principles of
an adequate and balanced diet, it is recommended that
they taken within a diet. It is reported that few nutritional
supplements boost performance, and they generally cause
health problems.?” A study conducted on 723 people in
Brazil showed that 64.7% of the subjects who attended
the gym used vitamin-mineral supplements.?® In the study
conducted on bodybuilding men, 64.0% of the subjects
used nutritional supplements.”” In this study, unlike the
literature, 77.6% of the subjects did not use vitamin-mineral
supplements. It is good news that the vast majority of the
subjects do not use such supplements to increase exercise
performance.

It is known that personalized healthy diet programs have
positive effects on body weight and body fat loss.®! Turkey
Dietary Guidelines 2015 recommends that women aged
18-64 should consume energy from carbohydrates by 45-
60%, protein by 10-20%, and fat by 20-35%.""! It was found
that the average energy, protein, carbohydrate, mono and
polyunsaturated fatty acids, fiber, and sodium intakes of
women who exercised in the postmenopausal period were
significantly lower than the dietary reference intake (DRI)
value.”! A similar study found that the energy and fat intakes
of women were above the DRI while their protein and calcium
intakes were below the DRLEY In our study, neither group
could meet the recommendations specified in the guidelines.
At the beginning and the end of the study, the energy from
carbohydrates was low and energy from fat was high. At the
beginning, energy from protein (19.6%) complied with the
recommendations in Turkey Dietary Guidelines. At the end,
however, it was above (22.8%) what was recommended.
It suggests that subjects increase their protein intake to
promote muscle gain with exercise. Also, the protein intake
of women who were on a weight-loss diet was higher than
those who were not. Factors such as the inability to comply
with the dietician's recommendations and consuming more
protein thinking that it increases the metabolic rate may have
led the women on a weight-loss diet into increasing their
protein intake. Similarly, a study involving exercise and dietary
interventions applied to overweight and obese women
found that energy and fat intake decreased and protein and
carbohydrate intake increased.B"
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A study conducted on people who exercised found that
their calcium intake was above the DRI value, while another
showed that it was below the DRL"?>*% |t was found that the
calcium intake was higher in the study group than in the
other.Therecommendation to consume more dairy products,
thought to be effective for maintaining electrolyte balance
before or after exercise, improving exercise performance,
and reducing body weight, may have been effective in this
case.

It is suggested that regular physical activity has positive
effects on body composition, depending on the type of
exercise.'”! This study showed that the study group had a
higher decrease in body weight, BMI, waist circumference, hip
circumference, and waist/height ratio and a higher increase in
BMR, muscle, and water ratio than the control group. A similar
study found a significant difference in body weight, BMI, waist
circumference, lean body mass, and BMR after 8 weeks of
pilates compared to the baseline values.? In contrast to this
study, no significant improvement in fat and muscle mass was
observed in another study.>¥

Our study has several strengths and weaknesses. Its primary
limitation is that no content was defined for the weight-
loss diet and/or it was designed in a randomized controlled
manner, thus preventing dietary treatment from being
standardized. Only women of childbearing age were included
in the study. The subjects do not represent all age groups
and sexes, making it difficult for us to refer to the general
population. Food consumption records of the subjects were
taken once every month with the 24-hour recall method,
which does not indicate their overall nutritional status. Future
studies should include a three-day food consumption record
for each month and monitor compliance with personalized
diet programs.

Studies on the effect of pilates alone or in combination with
a weight-loss diet on dietary habits and anthropometric
measurements are inadequate. This is one of the strengths
of our study. Maximum care was taken and ethical rules were
in place. The statistical data obtained made a significant
contribution to the literature. New studies should be
conducted to comprehensively evaluate the data obtained
within the scope of this study.

CONCLUSION

Following a weight-loss diet and doing reformer pilates led
to positive changes in subjects’ body composition compared
to reformer pilates alone and increased dietary protein and
calcium intake. Our results support that a combination of diet
and reformer pilates may be more effective in women doing
reformer pilates than exercise alone. Randomized controlled
studies are needed to evaluate the effect of nutritional
intervention on people doing pilates of different ages, sex,
and disease status.
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