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Introduction

Abstract

Objective: The present study aimed to determine the effects of diet
of negative calorie foods (NCF) on weight, atherogenic lipids, and
atherogenic ratio and compare its efficiency with diet of low calorie
foods (LCF).

Materials and Methods: In this randomized clinical trial, the
participants were randomly selected from inactive overweight
females (age 45-75 years) by parallel assignment were distributed
randomly into two groups: NCF group that received a high-
carbohydrate (75%), and low-fat (10%) diet, and LCF group had a
dietary recipe with 55% of carbohydrate and a little fat (30%)
content. Both groups had a healthy calorie restriction (15%) from
their daily caloric requirements within three months. Evaluation of
body weight, atherogenic lipids (total-C, HDL-C and LDL-C), and
atherogenic ratio (total-C to HDL-C) were performed pre- and post-
intervention for all subjects and compared to each other.

Results: The results of the within-group comparison of NCF and
LCF on weight (respectively, P-value= 0.04; P-value= 0.03), total-C
(respectively, P-value= 0.02; P-value= 0.03), HDL-C (respectively,
P-value= 0.04; P-value= 0.01) and LDL-C (respectively, P-value=
0.01; P-value= 0.03) revealed significant effects. Also, significant
differences were observed between groups in atherogenic lipid
profile, total-C (P-value: 0.03), HDL-C (P-value: 0.001), and LDL-C
(P-value: 0.03). The result of the between-group comparison was
also significant in atherogenic ratio (P-value: 0.04).

Conclusion: Contrary to expectation, dietary regimen
demonstrated a similar pattern of weight loss in females. The NCF
when compared to the LCF, is not a healthy choice for weight loss in
sedentary females with overweight.

Keywords: Caloric restriction, Healthy lifestyle, Nutrition policy,
Nutritive value; Weight loss diet.

eight gain disorders are one of the greatly raise the risk of developing various

most important  public

health diseases. The word "Globesity" in some

problems in the 21st century and reports shows the seriousness of this problem
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at the global level. According to the latest
statistical data provided by the World Health
Organization, 1/3 of world population is
overweight, and 1/10 is obese (1). Around,
70% of the middle-aged and older populations
(age> 45 years) have an unusual weight gain
(2). Physical dysfunctions, higher medicinal
services costs, and raised morbidity and
mortality, are a few results of obesity (3). Diet
is effective to prevent or control these
problems. Today, medications and diets are
broadly utilized for weight loss and body
fitness and may affect people's health (4).
Based on the principle of using food that
creates a negative calorific influence leading
to proper weight loss, the diet of negative
calorie foods (NCF) is a modern diet. For
instance, for digesting a bit of a sweet
containing 400 calories, the body needs 150
calories of vitality and the staying 250 calories
add to the body fat. The NCF comprises of
foods that require 150 calories to digest just
100 calories’ worth of food (rather than 400);
thus, the body should burn 50 extra calories
simply by eating the food. This idea of weight
cut is engaging. This gives these foods, a
characteristic fat-consuming property. These
foods are called catabolic nourishments.
Another food regime is low calorie foods diet
(LCF) that does not contribute to burning
calories but by reducing total caloric intake
helps to weight loss (5,6). A large part of the
NCF contains high-fiber, low-calorie fruits
and vegetables (7,8). In line with the claims of
NCF’s supporters, this diet will contribute
more than other diets to weight loss. In other
words, more eating decreases more weight
(5,6).

A past study has shown the comparison of
NCF and LCF on the weight-loss trend of
sedentary overweight/obese middle-aged and
older men (6), but there has been no scientific
evidence about the efficacy and effects of
these diets on weight, atherogenic lipids and
atherogenic features of sedentary middle-
aged/older overweight females. The present
study was aimed to evaluate the effects of
NCF on weight loss and compare its efficacy

with LCF in sedentary middle-aged/older
overweight females. Changes in total
cholesterol (total-C), a pro-atherogenic lipid
which is characterized by low-density
lipoprotein -cholesterol (LDL-C), an anti-
atherogenic lipid which is characterized by
high-density lipoprotein -cholesterol (HDL-C),
body weight, and atherogenic ratio (total-C to
HDL-C) were assessed pre- and post-
intervention to evaluate the weight loss trend.

Materials and Methods

Participants (n= 87) were selected among
sedentary overweight females aged 45-75
years who came to get weight loss consulting
programs at the Ukrainian Sports Medicine
Center (Kyiv) by convenient method.
Participants completed a questionnaire about
medical history and physical activity. Of all 87
participants, 57 women presented permission
of their personal physician stating that the
intended research was not contraindicated for
them. The remaining participants by parallel
assignment divided randomly into two groups:
group I or NCF group who received 15%
protein, carbohydrate 75%, and 10% of fat (29
participants). NCF is a high-carbohydrate and
low-fat diet that its fiber content is high
(5,6,9,10). The group I or LCF group (28
participants) that received the LCF diet
(details of diet: 15% protein, 55%
carbohydrates, 30% fat). The LCF has high-
carbohydrate content and a little fat (5,6,11).
The two groups had 15% calorie restriction
from their maintenance energy requirements.
The sample size was calculated by Cochran's
sample size formula for 0.05 (error of 5%).
The simple randomization was performed.
Participants were nonsmokers and weight-
stable (= 2 kg, for over one year) with no
history of standard exercise in three months
before the study. The participants with
cardiovascular disease (CVD), metabolic or
endocrine disorders, food allergies, chronic
medications, any history of anti-obesity
medication or weight loss program, kidney
disease, malignancy, and depression were
exclusion criteria.
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The participants were surveyed for vital signs,
and their blood pressure was measured after
the 10-min rest period on a seat from right arm
(twice, five-minute interval) with a manual
mercury sphygmomanometer. The midpoint
value of three measurements was utilized to
helping the investigation. Those subjects with
blood pressures lower than 140/85 mm Hg
entered the trials. Participants' height and
weight were computed by wearing light
clothing without shoes using a digital scale
(Scale-Tronix model 5002, Wheaton, IL,
USA) and a stadiometer with accurate 0.1 cm,
and 0.1 kg, respectively (12). BMI, as body
weight (kg)/ height (mz), equivalent to or
higher than 25.0 kg/m2 were characterized as
excessive weight condition. Following the
underlying evaluations, the participants were
divided randomly. There were no other
limitations (such as blocking and block size);
however, there was a harmony between the
examinations bunches in size and standard
attributes (13).

Participants utilized a diary that was
beforehand endorsed based on household
measures. They recorded food and beverage
consumption (counting water) for four days
(three days a week + a weekend day). They
did it at the start of the study (baseline) and
every month during the investigation. Diaries
for completeness and energy were checked.
Macronutrient compositions were calculated
from the software (Diets In Details program)
(5,14). Daily calorie requirements and
maintenance  calorie needs have been
estimated by multiplying the subjects' physical
activity level (PAL) and baseline metabolism
(BMR). For a more exact gauge of BMR in
females, Eq. (1) and Eq. (2) was utilized for
the 31-60 years and over 60-year participants,
respectively (15).

Eq. (1) (Weight in kg x 8.7) + 829

Eq. (2) (Weight in kg x 10.5) + 596

The PAL is proportion of total daily energy
expenditure to BMR. At baseline, for choosing
participants with a sedentary lifestyle, the PAL
values were determined using a customized
self-report questionnaire. The questionnaire

consisted of a Likert-type scale with 7-point
ranging from not at all (1 point) to each day (7
points). The PAL value was classified into one
of seven categories as follows: Not at all, less
than once a month, 1-2 times a month, about
once a week, 2-3 times a week, 4-5 times a
week and every day. The exercise frequency
of 1-2 times a month or less was considered as
continuously inactive (8,15). Before and
during the study, the participants had an
inactive lifestyle (exercise session less than 1-
2 times a month), and PAL was considered
1.2.

The antecubital vein was selected for blood
sampling. Total-C and HDL-C were measured
utilizing an enzymatic kit (Elitech Diagnostics,
Sees, France) by spectrophotometry at 500nm.
LDL-C was computed utilizing the Friedewald
equation characterized as LDL-C = total-C —
HDL-C — TG/5 (16). The participants did not
eat or drink, except water, for 9-12 h before
the blood test.

At the beginning of the study, the participants
had a week by week meeting. They found out
how to adhere to their eating routine and
develop their motivation and sense of
responsibility towards the program. Variations
in activity levels or diets are associated with
potential confounding effects during such
studies. They were instructed for protecting
their present PALs and diets throughout the
intervention and report any problems that
could influence their contribution to the
investigation. ~ Weight loss  evaluation
parameters and laboratory tests were
performed before and after intervention for all
subjects and compared with each other. The
technique did not change during the study. All
systems and necessities were clarified for
subjects. They voluntarily signed a consent
form before enrolling in the investigation. The
local ethics committee endorsed the
investigation protocol [NMAPE, (2015) No.
04112-10].

Statistical analysis
Every single measurable datum of the
investigation was communicated as a mean
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t+standard deviation (SDs). The Kolmogorov-
Smirnov test turned into used to investigate
normal distributing of data. The data were
normally distributed. The pre- and post-
intervention results for the groups were
compared utilizing the paired T-test, and the
differences between the groups were assessed
by the independent T-test. The linear
regression analysis (R) was utilized to look for
a relation among all significant values
(dependent) and weight change (independent).
The statistical analysis was made by the IBM
SPSS Statistics (version 19.0; IBM, Armonk,
NY, USA) for Windows. The statistical
significance was considered at P-value< 0.05,
and the confidence interval was considered
95%.

Ethical considerations

ClinicalTrials.gov of U.S. National Library of
Medicine  (www.clinicaltrials.gov) with
NCT03066882 code. In addition at the
beginning of the study, all patients completed
written consent.

Results

Fifty-seven females participated at the
beginning of this study, but finally, 37
participants completed the 3-month study.
Nineteen females (mean age, 53.5 £+ 6.9 years)
were in the NCF group and eighteen females
(mean age, 56.4 + 8.4 years) were in the LCF
group. The reasons for their drop out were loss

of motivation (eight women), treatment for
hypertension (four women) and diabetes
mellitus  (five women), as well as
dissatisfaction with their randomization (three
women).

As shown in Table 1, the two groups had a
15% calorie restriction from their maintenance
energy requirements. The intra-group
evolutions of NCF and LCF in terms of time
(before and after) on weight (respectively, P-
value= 0.04; P-value= 0.03), total-C
(respectively, P-value= 0.02; P-value= 0.03),
HDL-C (respectively, P-value= 0.04; P-value=
0.01) and LDL-C (respectively, P-value= 0.01;
P-value= 0.03), demonstrated significant
changes (Table 2). No significant differences
were observed in body weight between NCF
and LCF groups after the intervention (P-
value: 0.16). Whereas, comparison of the two
groups at  post-intervention  revealed
significant  differences between  groups
regarding total-C (P-value: 0.03) and HDL-C
(P-value: 0.001) values, and also LDL-C (P-
value: 0.03) levels. The result of the between-
group comparison was also significant in
atherogenic ratio (P-value: 0.04).

Linear regression analysis was carried out to
find a relation between all significant values
and weight change. This showed a significant
effect between weight change and atherogenic
lipids, such as total-C, HDL-C, and LDL-C
(P-value:  0.001). Regression  analysis
confirmed that the predictions of weight loss

Table 1. Daily calorie requirements, its levels of change and daily energy intake (mean + SD).

Group Daily calorie requirements*  Levels of change Daily energy intake** (kcal)
NCF diet (I) 1855 (+£79) - 15% 1577 £67
LCF diet (II) 1907 (+ 123) -15% 1639 + 119

*: Daily calorie requirements = BMR x PAL, **: Daily energy intake = Daily caloric requirements — Levels of change,

NCF: negative calorie foods, LCF: low calorie foods.

Table 2. The evolution of the studied parameters of both groups during the intervention (mean + SD).

NCF Group (I) LCF Group (II)
Parameters Before treatment, 3 months, Before treatment, 3 months, Z-value®
Mean + SD Mean + SD Mean + SD Mean + SD
Weight, kg 83.8 (£6.28) 76.3 (+6.12)° 88.8 (£ 12.08) 81.2 (+11.81)° 0.07
BMI, kg/m> 27.9 (+£2.04) 25.4 (£ 1.96) 29.9 (£3.21) 27.3 (£3.17) 0.09
Total-C, mg/dl 184.0 (£ 9.41) 156.4 (+ 8.52)° 184.8 (+ 8.25) 168.0 (+ 7.46)" 0.03
HDL-C, mg/dl 53.3(£3.03) 44.6 (+3.52)° 53.4 (£2.77) 52.5 (£2.74)° 0.001
LDL-C, mg/dl 113.6 (= 8.09) 93.0 (+ 8.05) 117.2 (£ 6.81) 99.4 (£5.71)° 0.03
Total-C / HDL-C ratio 3.42 (£0.25) 3.49 (£ 0.35) 3.42 (£0.25) 3.09 (£0.24) 0.04

NCF: negative calorie foods; LCF: low calorie foods; BMI: body mass index; *: P-value derived from independent T-test;
b: significant difference compared to pre-intervention measurements.
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in NCF compared to LCF was approximately
the same (Figure 1).

Discussion

Aging is associated with degeneration, loss of
functional ability, and obesity (17). Although
age-related changes have a strong genetic part,
they are also affected by diet and physical
activity (18). In this way, middle-aged and
older women were selected for research. Blood
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levels of TG are related to eating, and LCFs
lessen its value. Thus, the TG variable was
excluded from this investigation. As far as is
concerned, this was the first randomized
controlled trial investigating the influence of
NCF on weight cut and atherogenic lipids in
sedentary middle-aged/older women with
excessive weight.
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Figure 1. Linear regression between total-C, HDL-C, and LDL-C as atherogenic lipids and weight change (baseline

versus three-month)
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compare to before intervention in both groups,
which shows the adequacy of eating regimens.
Diets are low in fat. Therefore, it appears the
cholesterol level in each diet had an essential
impact of the outcomes. The findings from this
study support the findings of Franz et al.’s
study assessing the weight cut efficacy of
dietary interventions and meal replacements
(19).

High blood lipids are risk factors for CVD,
which is aggravated by age (20,21).
Diminished total-C and pro-atherogenic lipid
(LDL-C) induced by the NCF were similar to
LCEF results, but the effectiveness of diets was
not similar for weight loss levels. Some other
researchers have reported similar outcomes for
different diets (19,21).

Some previous studies have confirmed that
anti-atherogenic lipid (HDL-C) is affected by
diet (5,6,22). This finding agrees with the data
of the present study, which showed that the
decrease in anti-atherogenic lipid in NCF was
significantly greater than that of LCF. HDL-C
is the most deciding part of CVD. Its change is
of utmost critical in healthcare because one
benchmark to estimate the risk of CVD is
atherogenic ratio (total-C to HDL-C) (23-25).
As appeared in Table 2, the atherogenic ratio
was changed in both experimental groups. The
differences in atherogenic ratio between before
and after interventions were not significant;
however, the effectiveness of diets was
significant for total-C/HDL-C ratios between
groups after intervention. The atherogenic
ratio was raised in NCF but diminished in
LCF. This finding may have clinical
applications for weight cut.

Moreover, the results of the simple linear
regression demonstrated that anti-atherogenic
lipid diminishes more in the NCF group as
compared with the LCF group for each weight
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