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Abstract:
Background and Aims: The purpose of the study was to determine for the first time the effects of a weight loss diet
with or without exercise on body fat levels and other anthropometrical characteristics in overweight and obese Cypriot
adults.
Methods: Three hundred and thirty seven overweight and obese subjects were assigned randomly to either a diet only
(DO) or diet and exercise group (DE) for an 18-week period. Both groups received an energy reduced diet of 1500 ±
200 Kcal. Furthermore, the DE group received specific dietary and activity guidelines involving a moderate intensity
activity level included any of the following 3 criteria of ACSM guidelines and behavior modification consultation. All
data analyses were performed by using the SPSS(v. 16.5) and the level of statistical significance was set at p < 0.05.
Results: No significant differences were observed in both DO and DE groups during baseline period. During the
intervention period weight, BMI and WC decreased significantly in DO group (p<0.001). In addition, body fat levels
were found to be significantly reduced (p<0.001) in the DE group compared with the DO group. In multiple regression
analysis Body fat levels were independently associated with weight (Beta: 0.569, 95%CI: 0.157-1.296, P<0.001) BMI
(Beta: 0.295, 95%CI:0.088-1.214, P<0.01) and WC (Beta:0.206, 95%CI:0.095-0.954, P<0.001) after adjustment of age
and gender.
Conclusions: Despite the reduced effects of diet alone on body weight, BMI and WC, combining a reduced diet with
exercise improves also BF levels which may have important benefits on several diseases later in life. Hippokratia. 2012;
16 (1): 46-50
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The prevalence of obesity throughout the world continues to increase. An estimated 1.2 billion people in the
world are overweight with almost 300 million of them
being obese1. Research studies over the last decades
shows that regular activity and appropriate energy intake can play critical roles in preventing and managing
the negative health consequences of obesity, diabetes and
other cardiovascular diseases2-3.Weight loss programs focused on restricting energy intake, but sharp reductions in
energy intake have been shown to result in fat-free mass
reductions and negatively impact metabolic rate4. In addition, a growing body of evidence demonstrates that in
comparison with a dietary restriction intervention alone,
exercise, accompanied with or without weight loss, can
lead to favorable changes in body composition including
a reduction in abdominal adiposity5-6.
Exercise has been found to be associated with better
results in dieting subjects7. Furthermore, improvement
of diet as well as regular physical activity of at least 60
min/d may also protect obese individuals of cardiovascular disease, regardless of whether the healthier lifestyle
leads to weight loss8.

The behavior modifications in the period of 60s improved the short-term treatment of obesity. Most of the
behavioral weight-loss programs provide weekly instructions for small groups (10 to 20 persons). In addition, the
length of treatment is specified in advance and usually
lasts from 10 to 25 weeks. Thus, patients receive regular
and intensive supervision9.
To our knowledge this is the first Cypriot study to investigate the effects of an intervention weight loss diet
with and without exercise for 18 weeks on anthropometric indices such as body weight(BW), waist circumference (WC), body mass index (BMI), body fat (BF) and
lean body mass (LBM), on 337 overweight and obese
healthy subjects from Cyprus.
Patients and Methods
Patients
A sample of 337 overweight and obese individuals
aged 19-51 y with a BMI of 30.2 ± 5.1 and body fat levels
> 30% was randomly selected to participate in the study.
The figures of obesity were the most valid at the time
of the beginning of this study as those were adopted by
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Figure 1: Changes in Body Weight during the 18 week
period for both control and intervention group.

Figure 2: Changes in percentage Body Fat during the 18
week period for both control and intervention group.

Table 1: Initial characteristics of both groups

Baseline
DO (n=145)

DE group (n=192)

p-value

Sex(m/f)
Age (y)
Weight
WC

(50/95)
35±16
86.8±15.41
100.75±14.6

(81/111)
35±16
85.6±16.6
90.02±13.9

0.056
0.754
0.053
0.086

BF (%)
BF (kg)
LBM (%)

40.32±8.57
34.20±6.60
59.67±8.57

39.05±7.3
33.32±6.44
60.9±7.3

0.059
0.344
0.378

TBW (%)

37.34±4.63

40.3±2.1

0.834

BMR (Kcal)
TEE (Kcal)
BMI

1722±256
1801±288
31.76±5.20

1748±320
1744±309
30.3±4.5

0.587
0.288
0.057

Data presented as mean ±SD
*Statistically significantly difference P<0.05
WC=waist circumference; BF=body fat; LBM=lean body mass; TBW= Total body water ; BMR=basal metabolic rate;
BMI=body mass index, TEE=Total Energy Expenditure

the Cyprus Ministry of Health. For the sample of this size
the statistical error is 5.5%. %. Given this information the
obese population in Cyprus is 70.000 (average 20%). The
sample was representative from all main cities and suburbs in Cyprus (Nicosia, Limassol, Pafos, Larnaca and
Famagusta). All subjects were healthy according to the
results of a medical examination. Written consent were
obtained by all subjects participated in the study.
Anthropometrical data
The bodyweight was measured with portable scales
(Seca) with precision ±0.1 Kg, with the maximum indication
of weight being 200Kg. The weighing was done by requiring the individuals to be at fasting stage before the breakfast,

dressed lightly, without shoes and after emptying the urinary bladder. The recording of weight became in the nearest
tenth of the kilo. The height of body was measured with the
individual being in standing position, without shoes, with
a height measurement attached at the wall. The WC was
measured with a tape in the level of the smaller region of
waist. Body fat levels and lean body mass were measured by
bioelectrical impedance analysis (BIA), (Tanita TBF-215,
England). The BMI was calculated by the quotient of body
weight in kilos, via the height of body, in meters raised in
the square. Individuals with excess weight were considered
having BMI from 25 until 29.9 Kg/m² and above the 20%
of Ideal Body Weight (IBW), while obese individuals were
considered having BMI above 30 Kg/m².
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Table 2: Characteristics of all subjects (n=337) in baseline and after 18 weeks for both groups**




































































































86,8 ± 15,41

81,27 ± 15,17

0.002*

85,6 ± 16,6

73,6 ± 15,06

0.001*

100,75 ± 14,6

95,06 ± 15,5

0.002*

90,02 ± 13,9

87,3 ± 12,4

0.001*

BF (%)

40,33 ± 8,47

39,15 ± 9,17

0.575

39,05 ± 7,3

30,8 ± 7,4

0.001*

BF (Kg)

34,20 ± 6,60

31,67±6,31

0.076

33,32±6,44

22.81±4,9

0.001*

LBM (%)

59,67 ± 8,57

57,85 ± 9,17

0.049*

60,9 ± 7,3

69,1 ± 7,4

0.001*

TBW (%)

37,34 ± 4,63

38,96 ± 4,88

0.004*

40,3 ± 2,1

42,7 ± 4,5

0.001*

BMR

1722±256

1662±249

0.055

1748±320

1611±285

0.076

TEE

2001±288

1962±271

0.441

2790±390

2760±318

0.001*

BMI

31,76 ± 5,20

29,71 ± 5,10

0.001*

Weight
(kg)
WC (cm)

30,3 ± 4,5

26,04 ± 3,9



0.001*

Data
presented
as±SD
mean ±SD
Data
presented
as mean
*Statistically significantly difference (P<0.05)
**Adjusted for Energy Intake
Table 3: Weight loss, fat loss and loss of fat-free mass after 18 weeks of diet alone (DO) or diet with exercise (DE)

DO (n=142)

DE (n=195)

P-value

Weight loss (kg)

∆5.5±0.8

∆12±0.9

0.001*

Fat loss (kg)

∆2.6±0.9

∆10.5±0.8

0.001*

Fat free mass loss (kg)

∆2.9±0.7

∆1.5±0.8

0.007*

Data presented as mean ±SD
* Statistically significantly difference P<0.05

Diet and Exercise
The study consisted of 2 groups. The inclusion criteria were that the person should be overweight or obese
with BF level above 30%. The subjects matched on the
basis for their weight, BMI and % BF levels and randomly assigned to either a diet only (DO) or diet and exercise
group (DE) for an 18-week period.
Both groups received an energy reduced diet of 1500 ±
200 Kcal, with a breakdown of macronutrients as follows:
Carbohydrates (CHO) 50%, FAT 30% and Protein (PRO)
20%. Furthermore, the DE group received specific activity
guidelines involving a moderate intensity activity level (5
or more days of moderate-intensity activity and/or walking of at least 30 minutes per day, ACSM) and behavior
modification consultation. The initial consultation session
as well as the group sessions lasted one hour for the first
visit and the follow up sessions 20-30 minutes each every

two weeks. The bi-weekly sessions focused on behaviormodification techniques and educating subjects how to
implement a healthy well-balanced eating plan designed
for loss of body mass. Participants kept and analyzed daily,
detailed food records for the duration of the study period
and a registered dietitian also reviewed these records.
RMR and TEE
Resting Metabolic Rate and Total Energy Expenditure was calculated based on The Harris-Benedict equation and by multiplying by 1.2 for the D group and 1.6
for the DE group to adjust for the activity level.
For men: (13.75 x w) + (5 x h) - (6.76 x a) + 66
For women: (9.56 x w) + (1.85 x h) - (4.68 x a) + 655
Statistics
Data for continuous variables are expressed as mean
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Table 4: Correlates of body fat (N=337)

Weight kg
BMI, kg/m2
WC, cm
LBM
BMR

Pearson’s
correlation (r)
0,831
0,653
0,662
-0,442
-0,384

P-value
0.001
0.001
0.001
0.655
0.432

WC=waist circumference; LBM=lean body mass;
BMR=basal metabolic rate; BMI=body mass index

values ± standard deviation. Categorical variables are expressed as absolute numbers and percentages. In order to
remove the influence of starting levels (baseline measurements) from the parameters variance, analysis of covariance
was also performed. Mixed between-within subjects analysis of variance was used in order to assess the presence of
significant differences between groups. Groups were divided by intervention follow (DO and DE group) and by time
of assessment (baseline, 18-weeks). Correlation between
variables was analyzed by Pearson’s method. Multiple regression analysis was performed to estimate the relationship
between body fat levels with weight, BMI, WC, LBM and
BMR. All data analyses were performed by using the SPSS
statistical package (version 16.5; SPSS, Chicago, IL), and
the level of statistical significance was set at p < 0.05.
Results
No significant differences were observed in both DO
and DE groups during baseline period for weight, BF,
WC and BMI (Table 1).
During the intervention period weight, BMI and WC
decreased significantly in DO group. In addition, body fat
levels were found to be significantly reduced (p<0.001)
in the DE group compared with the DO group (Table 2).
Weight loss and % body fat loss were statistically significantly decreased in DE group compared to DO group
while reduction in FFM was significantly less in the DE
group (Table 3,Figures 1,2).
Body fat levels were positively correlated with
weight, BMI and WC (Table 4).

In multiple regression analysis BF levels were independently significantly associated with weight BMI and
WC after adjustment of age, gender and energy intake
(Table 5).
Discussion
We report data from the first randomized controlled study, to our knowledge, to investigate the effects
of a reduced diet on body weight, body composition and
measures of central adiposity in overweight and obese individuals from Cyprus. While both groups experienced
reductions in total body mass and visceral abdominal
mass, the caloric restricted plus exercise group experienced greater improvement in fat mass compared by the
diet alone group. Our results strongly suggest that inclusion of regular exercise in a weight loss program reduced
BF levels which may yields possible future health benefits beyond those of weight loss alone.
It is well known that physical activity is associated with loss of body fat and visceral fat which has
been found to positively correlate with cardiovascular
disease10-11. Increased fatness has been also found to associate with increased ectopic fat deposition in skeletal
muscle and liver12 which may influence the insulin signaling cascade12 and impact circulating lipids13. The most
important finding of our study was the reduction of body
fat levels observed in the DE group. The average body
weight loss for DO and DE group was 5.5 kg and 12 kg,
respectively. However, the DE group reduced body fat
mass by 10.5 kg compared with only 2.6 kg in the DO
group. Because fat is more calorically dense than FFM,
exercising subjects had a much greater loss of body energy than non-exercising subjects. This suggests that exercise can have favorable effects on body composition
when used in a weight-reduction program.
A second important finding of the study was the reduction of waist circumference in both DO and DE groups.
The importance of central body fat as an independent risk
factor for cardiovascular disease, type 2 diabetes mellitus,
and hypertension is well established14-15. Similar studies
in severely obese patients have been reported that a low
calorie diet in combination with exercise may successfully
reduce body weight, body fat and waist circumference16-17.
Since diet induced weight loss is also associated with a

Table 5: Parameters associated with body fat levels by multiple regression analysis after adjusted for age, gender and energy
intake.

Parameters

Beta

95% CI

P-value

Weight

0.569

0.157-1.296

0.001*

WC

0.206

0.095-0.954

0.001*

BMI

0.295

0.088-1.214

0.001*

BMR

-0.663

(-0.151-0.097)

0.474

* Statistical significant difference (P<0.05)
BMI= Body Mass Index; WC=Waist Circumference; BMR= Basal Metabolic Rate
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disproportionately large visceral fat loss, it is possible that
caloric deficit will create similar visceral fat losses whether
the restriction is induced by diet or exercise.
Exercise appears to contribute to body weight reduction in two ways: 1) the energy expended in exercise contributes directly to the negative energy balance and 2) exercise produces a more favorable composition of weight
loss during food restriction.
One way exercise has been thought to be beneficial in
A food restriction program is by preventing the decline
in RMR which occurs when humans diet18. In this study
RMR declined in both groups with food restriction. Although the decline in RMR was not significantly different
for the two groups, these results do not rule out the possibility that exercise affected RMR as others have reported19.
Exercise did not return RMR to predict levels in the present
study. However, work with rats suggests that RMR declines
in proportion to the magnitude of the caloric deficit if the
caloric deficit is produced by food restriction20. Exercising
subjects in this study had a greater caloric deficit than nonexercising subjects (from energy cost of the exercise) but no
greater decline in RMR. This may have been because the
extra deficit was produced by increasing energy expenditure
rather than by further reducing food intake.
By comparing the 2 groups, there was an indication that
DE group resulted in a greater increase in lean body mass
compared with DO group. This finding would have significant ramifications, suggesting that exercise determines not
only total body weight change and fat mass loss but also a
gain in lean body mass tissue. This is in accordance with
a meta-analysis that shows that exercise training preserves
FFM during diet-induced weight loss21.
Despite the overall success of this intervention program the study has some limitations which include the
error of estimating RMR and TEE using the equation, the
collection of dietary intakes of the individuals, blood profile as well as cardio metabolic factors. Also, right now
we are in the process of re-evaluating these subjects and
very soon we will publish the outcomes of the follow up
18- week maintenance period. Nevertheless, it is very important that we report for the first time data of 337 overweight and obese subjects from Cyprus regarding the effects of a weight loss program with or without exercise.
Conclusions: Despite the reduced effects of diet only
on body weight, BMI and WC, combining a reduced diet
with exercise improves also BF levels which may have
other important benefits on several diseases later in life.
More intervention studies are needed to confirm these results in larger population groups.
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