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Abstract This trial aimed to assess the effects of high protein (HP) (45% carbohydrate, 25% protein, and 30% fat)
and balanced diets (BD) (55% carbohydrate, 15% protein, and 30% fat) on weight loss and plasma adiponectin
levels in overweight and obese women who do aerobic activity. A parallel double blinded randomized clinical trial.
Demographic data were collected at baseline. Body weight and adiponectin levels were measured at the baseline and
after eight weeks of intervention. We used SPSS software for data analyzing and Nutritionist IV for analyzing
dietary intakes. The study was an eight-week trial that consisted of 56 women with BMI > 25kg/m?, aged 20-46
years who were randomly assigned to intervention. Body weight with adherence to HP and BD diets decreased
significantly, however; the reduction in the HP group was more than the BD group (P<0.001 in both groups).
Adiponectin significantly increased in HP and BD (P=0.001 and p<0.001 respectively). These changes did not
significantly differ between the two groups. In conclusion, our trial showed that high protein and balanced diets
resulted in desirable effects on body weight and on circulating adiponectin during the eight weeks.
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1. Introduction

Excessive fat mass storage and obesity as a disorder
that is associated with energy imbalance which can lead to
several chronic and degenerative diseases such as diabetes
(type 1), cardiovascular disease, hyperlipidemia,
osteoarthritis and different kinds of cancers. [1] The
dramatic increase in the prevalence of overweight and
obesity emphasizes the necessity of following effective
methods to control energy balance and individual body
weight. Modifying physical activity and reducing energy
intake of a proper macronutrients ratio are known as the
most effective approaches. Recent dietary guidelines
support a healthy diet plan with a macronutrients ratio of
daily energy intake in the amount of more than 55%
carbohydrate, lower than 30% and 15% of fat and protein,
respectively. [2] The optimal ratio of macronutrients and
protein content in a diet effective in weight modification is
controversial [3].

Adiponectin, an anti-inflammatory adipokine, which is
produced in adipose tissue can regulate individual hunger

and satiety [4] by secreting and regulating adipocytokine
levels. Adiponectin acts as an indicator of metabolic
change and as a link between the metabolic syndrome,
obesity, insulin resistance and body fat content. [5,6]
Weight gain shows indirect association with the
concentration of serum adiponectin. In other words, higher
fat mass especially in the abdominal area is accompanied
by lower adiponectin levels [5,6] and weight reduction can
raise adiponectin concentrations. [7,8,9] The results of
weight loss from following a high protein diet will
continue as long as the subjects stay on the diet. [10]
Adherence to a low-carbohydrate, high-protein diet can
increase adiponectin levels and high-protein diets can lead
to appetite suppression and a decrease in caloric intake.
[11] However, there are limited reports on the effects of
diet on serum adiponectin levels [12].

2. Materials and Methods

In this parallel double blinded randomized clinical trial,
56 females with age range between 20-46 years were
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recruited. The sample size was determined based on the
primary information obtained from the study by Noaks M.
et al [13] using the following formula:
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Athletes have participated in gym program, three days
per week. BMI (Body mass index), which was calculated
as weight (kg)/ squared height (m%), higher than 25 kg/m?
and with no history of renal diseases, cardiovascular
disorders, hypertension, dyslipidemia and diabetes
mellitus were defined as inclusion criteria. Moreover,
being pregnant or lactating and/or taking any supplements
or drugs were defined as exclusion criteria. The trial
procedure was explained to each participant, and then
written informed consent was collected from all
participants. The study was approved by the Research
Council and Ethics Committee, Isfahan University of
Medical Sciences, lIsfahan, Iran. This clinical trial is
registered with Iranian randomized controlled trials
IRCT201402245062N7.

Study samples were assigned to two intervention
groups which are defined as high protein group (HP), and
control group which followed a balanced diet (BD) using
permuted block randomization method. Individuals in the
HP group adhered to a diet containing 45% carbohydrate,
25% protein, and 30% fat and the BD group to a diet
containing 55% carbohydrate, 15% protein, and 30% fat.
All individuals followed a 500 kcal reduction of total
energy diet, which were calculated by Harris-Benedict
formula for eight weeks [14].
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Dietary intake was assessed by a three-day food record
at baseline and every 2 weeks. Food intake was recorded
at three different weekdays (the first day of the week, the
middle of the week and on the weekend). Athletes weight
was determined by a Seca Scale with an accuracy of 0.1
kg, with light clothing and no shoes (Seca, Model 770,
and Germany). Height was measured by Seca meter with
an accuracy of 0.5 cm in standing position, without shoes,
while shoulders are in a normal position). Anthropometric
measurements were assessed at baseline and eighth week
of the study. Adiponectin levels were measured at baseline
and at the eighth week of the study, based on standard
enzyme-linked immune-sorbent assay (ELISA) using the
Boster kit (Boster, Tehran, Iran). Anthropometyric and
demographic variables were assessed by questionnaire.
Dietary intakes were analyzed using the Nutritionist 1V,
Version 18 software.

Quantitative data were shown as mean = standard
deviation and qualitative data were reflected in frequency
(percent). Normality of studied variables was assessed
using Kolmogorov-Smirnov (K-S) test. Positive skewed
data was subjected to logarithmic transformation. Within
group analysis was performed using paired samples t-test,
and between group analysis was conducted using
independent samples t-test, and Chi-square test was
utilized to compare qualitative variables.

In some cases, where necessary, the analysis of
covariance (ANCOVA) was used for adjustment.
Statistical analyses in the study were performed using
SPSS software (version 18; SPSS Inc., Chicago, IL, USA).
P< 0.05 was defined as significant.
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Figure 1. Study flow diagram
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3. Results

Demographic, anthropometric, and biochemical information
of samples is demonstrated in (Table 1). Fifty six individuals
were registered in the study; however, the trial was
completed by 50 participants. In the present study, six
individuals were excluded from the trial: one subject was
not interested in completing the rest of the study, two had
surgery and diseases, and three subjects did not show up
for the final measurement for personal reasons. The data
for the 50 subjects who completed the trial was entered for
analysis (Figure 1).

At baseline, the body weight of subjects in the group
with the high protein diet was higher than the individuals
on the balanced diet, however subject weight were not
significantly different between the two groups. Both diets
lead to weight reduction, and weight differences were
statistically significant within the groups (-2.67 in F
group, versus -2.35 in BD). However, there were |
significant differences in weight change between the two
groups.

Adherence to both diets resulted in a significant
reduction in BMI, however after the intervention period,

BMI reduction in HP group was greater than BD,
nonsignificantly (change:-1.11 vs. -1.02, respectively).

Table 1. Baseline characteristics of subjects in both groups

variable HP diet BD diet P value
Age(year) 38.62+6.24 37.07+881 0464
Weight(kg) 77.48+11.14 7317+7.92 0.691
BMI(kg/m?) 30.59+452 2887+29  0.837
Adiponectin (u/ml) 27.26+10.91 28.37+1598 0.120
Education status:

under diploma and diploma 14 (53.8) 18 (64.3)

Associated degree 4(15.4) - 0.098
BSc-MSc 8(30.8) 10 (35.7)

Economic Status:

Low 3(115) 1(3.6) 0.264
Medium 23(88.5) 27 (96.4)

-HP diet: High Protein Diet, BD: Balanced Diet, BSc: Bachelor of
Science, MSc: Master of Science

- Quantitative values are shown in mean = SD and qualitative values are
shown in frequency (percent).

Serum adiponectin concentrations were not significantly
different at baseline. Adherence to both diets led to a
adiponectin increase at statistically significant levels.
(Table 2).

Table 2. Weight, adiponectin and BMI at baseline and after intervention between two groups

variable BD diet HP diet P value
Before intervention 73.17£7.92 77.48+11.14
V‘éf(ig)ht After intervention 70.82+ 8.16 74.8+ 1151 0.691
P value <0.001 <0.001
Before intervention 28.87£2.9 30.59+4.52
(ém) After intervention 27.84+3.01 20.48+ 4.68 0.837
P value <0.001 <0.001
Before intervention 28.37£15.9 27.26+10.91
Ad&?&?ﬁf)ﬂn After intervention 39.47+15.3 38.33:+18.96 0.118
P value 0.001 <0.001

BMI: Body mass inde
BD: Balanced diet, HP: High protein diet
P < 0.05 was considered statistically significant.

Table 3. Participants’ dietary intake at baseline and end of intervention in both groups
HP diet BD diet
Baseline 8 weeks P value Baseline 8 weeks P value
Energy (kcal) 1400+336.8 1201+638 <.001** 1375+528.3 1395+ 596.2 0.002**
CHO x *
(% of energy) 58.1+43.83 53.7£104 0.006 58.68+85.21 49.57+96.2 0.025
FAT - -
(% of energy) 29.20+14.04 32.65+22.6 0.020 29.06+14.81 31.59+19.3 0.022
PRO « -
(% of energy) 12.7£17.93 13.65+26 0.028 12.264+26.98 18.84+25.47 0.017
E:n}:g)l 145.1+67.24 130.5+93.3 0.913 142.4491.12 147.07£101 0.894
fgljr% 13.26+5.72 10.2446.31 0.454 12.01+5.34 11.44+47.79 0.798
'\(’é‘:‘r]‘)o 11.05+5.68 7.95+5.58 0.113 8.64+4.10 8.9645.27 0.361
Z;(:TI?; 8.62+5.12 7.57+11.6 0.475 7.4545.73 7.26+£7.04 0.889
(zr;]';‘; 6.42+2.09 5.35+2.87 0.598 6.03+2.84 5.98+2.95 0.469

SFA: Saturated fatty acid,

Mono: Mono unsaturated fatty acid, Poly: Poly unsaturated acid.
BD: Balanced diet, HP: High protein diet.

* P < 0.05 was considered as statistically significant level.

** P < 0.001 was considered as statistically significant level
Values are Mean * SD.
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4.Discussion

In this study, we evaluated the effects of HP and BD on
weight, BMI and adiponectin levels in obese and
overweight women. Data shows that both diets led to
weight loss but these changes were not significant
between groups. Our results are consistent with several
previous studies. Krebs et al., [15] reported that adherence
to a high-protein diet (40% of total energy as carbohydrate,
30% as protein, 30% as fat) did not lead to more weight
reduction than a high carbohydrate diet (55% of total
energy as carbohydrate, 15% as protein, 30% as fat).

Larsen et al., [16] showed that focusing on
macronutrients composition is not an effective approach
for weight reduction. Participants who consumed diets
with different CHO to protein ratios of either 3.5 (CHO
group) or 1.4 (protein group) did not lose weight at a
statistically significant level. [17] While Rolland et al.,[18]
indicated that weight reduction in the following lighter life
diet (LL) (36% carbohydrate, 36% protein and 28% fat) is
higher than for a high protein — low carbohydrate diet
(HPLC) (20% carbohydrate, 40% protein and 40% fat). In
a systematic review, greater weight reduction was
observed on a HP diet (30% and 40% of total energy from
protein and carbohydrate, respectively) compared with a
low fat- high carbohydrate (LFHC) diet (50% from
carbohydrate, 20% from protein). [19] This study stated
that a high protein diet in comparison with a standard
protein diet can increase an individual’s satiety. [20]
Krebs et al., [21] found a greater decline in BMI and
weight in the following of HPLC diet (12%, 28%, and
59% of energy from carbohydrate, protein, and fat,
respectively) compared with a low fat diet (56%
carbohydrate, 20% protein, and 24% fat). Kerksick et al.,
[22] stated that no significant weight reduction occurs
when the intake of protein increased [low carbohydrate
and high protein diet (20%, 50%, 30%) in comparison
with high carbohydrate and low protein diet (55%, 15%,
30% carbohydrate, protein, and fat respectively)].

Subjects in the HP diet (40% of total energy from
carbohydrate, 30% of total energy from protein, and 30%
of total energy from fat) experienced more weight
reduction than for a standard protein diet (SP) (55% of
energy from carbohydrate, 15% of energy from protein,
and 30% of energy from fat). [23] Generally, weight
reduction studies exhibited that diets with less
carbohydrate and enhanced protein content result in
increased weight loss. [24] The mechanisms that support
more weight reduction in the following of higher protein
diets are still unclear; however, researchers speculated that
greater weight reduction may be associated with more
energy expenditure, greater satiety [25], and increased
dietary fat oxidation in subjects who adhere to higher
protein diets [26].

According to our results, following both diets lead to
significant increase in adiponectin levels; however, there
was no significant difference between Hp, BD groups.

Adiponectinis is an adipocytokine which shows an
indirect relation with metabolic syndrome features. [27]

Sofer et al., [28] believed that a rise in adiponectin
concentrations is a main factor in modifying glucose
balance and inflammation factors. Rolland et al., [18]
reported that following a lighter life diet (36% of energy

from carbohydrate, 36% of energy from protein, and 28%
of energy from fat) leads to a higher change in
inflammatory factors and adiponectin levels than a low
carbohydrate-high protein diet (20% carbohydrate, 40%
protein, and 40% fat) in obese subjects. Christiansen et al.,
[29] proposed that concerning gender differences, plasma
concentrations of adiponectin were enhanced in females
compared with males. Moreover, they recognized a higher
expression of adiponectin in females compared with males.
Peake et al., [30] detected that after a high fat and low-
carbohydrate meal (19 g carbohydrate, 80 g dietary fat,
and 47 g protein), plasma adiponectin levels showed no
significant changes in two groups (normal subjects and
patients with type Il diabetes). Paniagua et al., [31]
reported that serum adiponectin lowered after a low-fat
and high-carbohydrate diet (65% carbohydrate, 20% fat,
and 15% protein) in comparison with a high fat diet (47%
CHO, 38% fat and 15% protein). In a study by Ruth et al.,
[32] a high-protein, low-carbohydrate (HPLC) diet (33.5%
protein, 56% fat, and 9.6% carbohydrate) showed a
significant increase in adiponectin  concentrations
compared with low-protein, high- carbohydrate (LPHC)
diet (22% protein, 25% fat, 55.7% carbohydrate).

It appears that an increase in adiponectin levels depends
on the type of diet and its content ratios. As far as we
know, there has not been a study that assesses the effects
of HP diet on adiponectin concentration. Both diets (HP
and BD) led to increasing levels of circulating adiponectin
significantly; however these differences were not
significant between the two groups. There is a requirement
for more trials in this area with higher sample size, and
various protein content ratio percentages of total energy
intake. Several limitations in the current study require to
be considered. First, we conducted our study on
overweight and obese women, and it seems unlikely to be
able to generalize our findings to the general population.
Second, measurement error and bias of food records could
have an impact on our observed relationship. Third, the
short period of the trial can affect the observed
relationship.

5. Conclusion

A HP diet and a balanced diet can lead to significant
desirable effects on body weight and circulating
adiponectin; however these changes did not differ between
the two groups (HP diet and balanced diet) significantly
and also these effects were not significant after adjustment.
There is need for more powerful experiments in this area
with a higher sample size.
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