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Abstract

Objectives: The aim of this study was to investigate the prevalence of rapid weight loss (RWL) and its effects on elite cadet wrestlers
participated in the final stage of Iran national championships.
Methods: The wrestlers comprised of 56 adolescents (25 freestyle and 31 Greco-Roman wrestlers). They were divided into three
weight groups including light (50.80 ± 5.27 kg), middle (63.74 ± 4.94) and heavy weight (88.26 ± 10.51 kg). Their mean age were 16
±0.72; 16.82±0.63 and 16.42±0.69 years) respectively. Prevalence of RWL and its effects were assessed using the standard Oppliger
questionnaire. In addition to the extracted data from questionnaire, wrestlers’ body weights were measured in the morning of
competition day and its difference with the weight at the weigh-in time was calculated as a marker of their normal body weight.
This index was applied for the first time in Iran and all the wrestlers participated in this part of investigation.
Results: The maximum weight loss (MWL) among light, middle and heavy weight groups were 3.95± 1.31, 4.47± 1.53 and 5.07± 1.32
kg respectively. The results suggested that the rate of weight loss in light, middle and heavy weight groups were 3.09 ± 1.56, 2.64 ±
1.34 and 2.12 ± 1.41 kg respectively. The results indicated that increasing the level of physical activity in order to achieve ideal body
weight besides the gradual dieting was the most prevalent method for weight loss, and dizziness, muscle cramp and irritability
were respectively the most frequent side effects caused by RWL.
Conclusions: Being aware of common ways used for weight loss among wrestlers can help coaches and athletes do the weight loss
process more effectively.

Keywords: Wrestling Ideal Body Weight, Weight Loss

1. Background

Nowadays, Sports have attracted millions of specta-
tiors worlwide especially those which are hold at olympic
games. In this regard, combat events are more fascinated
worlwide in a way that 25% of the Olympic medals are de-
voted to combat sports (1).

In essence, Combat-sport athletes take part in weight
classes so the matches are more equitable in terms of body
size, strength and agility. However, many of combat sport
athletes tend to experience extra weight loss shortly before
weight-in and/or competition for achievng competitive ad-
vantages by competing against a lighter and weaker op-
ponant. The use of RWL methods in these kinds of sport
has long been a matter of concern and may even be used
by children and adolescents (1). since most wrestlers who
experince championship are in prepuberty statues, thus,
they are more vulnarable to be affected negatively by poor

nutrition as a result of both food deprivation and low fluid
intake (2) and experience growth impairment (1). It must
be noted that intervening RWL techniques for competitive
wrestlers have caused a great deal of concern especially af-
ter occurrences of three tragic deaths in 1997. Hence, some
organizations such as The National Collegiate Athletic As-
sociation (NCAA) and the national governing body of USA
decided to institute new policies to prohibit unsafe weight
loss practices. However, no prohibiting policies have been
adopted for Greco-Roman and freestyle wrestling in inter-
national events.

The effects of rapid and intensive weight loss on
wrestlers’ performance and health has been interests of
researchers since a few decades agob (3). Since 1970, nu-
merous studies have been conducted to document weight
management patterns among high school and college
wrestlers. The American Medical Association and the Amer-

Copyright © 2017, International Journal of Sport Studies for Health. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in
noncommercial usages, provided the original work is properly cited.
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ican College of Sports Medicine published one and two po-
sition statements respectively in order to advocate against
these unhealthy weight loss practices (4).

In many cases, wrestlers attempt to lose lots of weight
in a short time by food and fluid restriction. Intense ex-
ercises, vomiting, starvation and use of diuretics and laxa-
tives are other methods commonly ued by wrestlers (3). In
a study, Mirzaei et al. investigated the methods of RWL in
Iranian elite wrestlers (cadets, juniors and seniors). The re-
sults showed that the most frequent methods in wrestlers
consisted of fasting, high intensity exercise, removing one
meal, exercise in heated rooms, saunas and rubber/plastic
suit, while they never used extreme methods of weight loss
(vomiting, diuretics, laxatives and enemas) (3). The RWL
techniques using by wrestlers have changed a little over
the past 25 years, because it has been shown that these tech-
niques pass down from wrestler to wrestler, or coach to
wrestler. parents and health professionals are not appro-
priately aware of how to lose weight effcetively and safely
(5). Unfortunaltly, combination of these methods are fre-
quently used in the day before competition. either com-
bined methods or single one cause the harmful effects on
cardiovascular functions, thermoregulation, renal func-
tion, fluid and electrolyte balance, body composition and
muscle strength/endurance (2). In addition, the effects of
repeated cycles of weight loss and weight gain during com-
petition season affect mood profile, impaire short and long
memory and is also associated with obesity in long time
(3).

Weight loss in wrestlers is mostly accompanied body
water reductions, glycogen depletion, lean tissue declince,
and only a small amount of fat. In addition, dehydration
methods, e.g., sweating and catharsis, cause the loss of
electrolytes (4) replenishment of body fluids, electrolytes,
and glycogen in the short period between the weigh-in
and competition is of utmost importance for reseachers.
However, reestablishing fluid homeostasis may take 24 - 48
hours; replenishing muscle glycogen may take more than
72 hours, and replacing lean tissue might take even longer.
Briefly, RWL appears to adversely influence the wrestlers’
energy stores and fluid and electrolyte balances (1).

Therefore, it is important to study and diagnose the
RWL practices which can cause negative impacts on physi-
cal and psychological health. In addition, it is necessary to
understand the nutritional behaviors of wrestlers. On the
other hnd, RWL and its negative effects haven’t been inves-
tigated comprehensively in Iranian elite cadet wrestlers.
As a result, the objective of this study was to investigate
the prevalence of RWL and its effects on Iranian elite cadet
wrestlers participated in the final stage of national cham-
pionships.

2. Methods

2.1. Participants

The subjects were Iranian elite cadet wrestlers (with
mean age of 15 to 17 years) from different states of Iran,
participated in last stage of national championships in
2016. Fifty-six adolescents (25 freestyle and 31 Greco-Roman
wrestlers) from mentioned population participated in this
study voluntarily.

2.2. Procedure

Rapid weight loss data was collected by using Oppliger
(4). The validity of the questionnaire was confirmed by the
University of Northern Michigan and the its validity was
determined by Mirzaei et al. in Iran (2). Oppliger ques-
tionnaire consists of four parts. The first part contating
7 questions include the wrestlers’ personal information
such as age, normal weight, competitive weight, age cat-
egory, wrestling style (freestyle or Greco-Roman) and their
wrestling background. The second part includes 17 ques-
tions which assess the dietary history and dietary patterns
of wrestlers. The third part includes 3 questions that inves-
tigate the methods and the effects of RWL. The final part
of questionnaire consists of four question assessing the
sources of information on weight cutting (3).

The consent forms were signed Before The study by sub-
jects and they were completely explained about the study
procedure by experimenter.

2.3. Statistical Analysis

Kruskal-Wallis and Mann-Whitney were used to ana-
lyze the data.

3. Results

The general characteristics of subjects are presented in
Table 1.

Table 1. General Characteristics of Subjects

Variable LWG MWG HWG

Age (years) 16 ± 0.72 16.82 ± 0.63 16.42 ± 0.69

Age began wrestling
(years)

11.20 ± 2.37 11.76 ± 2.04 10.68 ± 2

Age began cutting
(years)

14.10 ± 1.55 14.11 ± 1.36 13.94 ± 1.84

Normal weight (kg) 50.80 ± 5.27 63.74 ± 4.94 88.26 ± 10.51

Weekly weight
fluctuation (kg)

2.27 ± 1.44 1.97 ± 0.90 3.21 ± 1.71

Abbreviations: HWG, Heavy Weight Group; LWG, Light Weight Group; MWG,
Middle Weight Group.

2 Int J Sport Stud Hlth. 2018; 1(1):e64316.2
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Based on the results, 60 percent of LWG, 41.2 percent
of MWG and 52.6 percent of HWG wrestlers imagined that
they are overweight. Likewise, the most frequent of rapid
weight loss included gradual dieting, increased exercise
and omitting one meal. Furthermore, none of them used
ultra methods such as vomiting, enemas and use of diuret-
ics or laxatives (see Figure 1). There were no significant dif-
ferences between different weight groups of Iranian elite
cadet wrestlers in using of RWL methods except taking diet
pills. The post hoc test indicated that HWG took diet pills
significantly more than MWG (P < 0.05).

According to the results, LWG, MWG and HWG
wrestlers had a history of avoiding eating for 1.32 ±
0.74, 1.20 ± 0.30 and 1.47 ± 0.51 (day) respectively with no
significant differences among them.

The most common side effects of RWL are seen in Table
2.

Table 2. Side Effects After RWL (%)

Variable LWG MWG HWG

Dizziness 12 18.5 25.7

Headaches 2.4 3.7 11.4

Muscle cramps 24.4 22.2 14.3

Nosebleeding 2.4 0 0

Feverish 2.4 7.4 5.7

Nausea 2.4 0 5.7

Increased heart rate 19.5 0 0

Decreased concentration 4.9 18.5 5.7

Irritability 17.1 25.9 11.4

Hot flashes 9.8 3.7 11.4

Disoriented 2.4 0 8.6

The rate of weight loss in weight, percentage and fre-
quency is seen in Table 3. The Maximum weight loss was
not significantly different in three weight groups. How-
ever, a significant difference was observed in frequency
of cutting weight between LWG and MWG which showed
MWG cut weight more times compared to the LWG (P <
0.05).

Table 3. MWL and Frequency of Weight Cutting

Variable LWG MWG HWG

Maximum weight loss, kg 3.95 ± 1.31 4.47 ± 1.53 5.07 ± 1.32

Maximum weight loss, % 7.77 7.01 5.74

Frequency of weight loss,
times

1.90 ± 1.07 2.70 ± 0.84 2.47 ± 1.21

The results showed that coaches were the major Coun-
selor for weigh loss in wrestlers while, physicians, medical
assistants and other sources of informarion (media, inter-
net etc.) had no role the same as coaches (See Table 4).

Table 4. Sources of Information on Weight Cutting (%)

Variable LWG MWG HWG

Coaches 80 82.4 63.2

Parents 0 0 10.5

Physicians 0 0 0

Medical assistants 0 0 0

Others 0 0 0

Other sources 0 0 0

No data 20 17.6 26.3

20% of LWG, 35.5% of MWG and 26.3% of HWG measured
their body composition in last year and 10, 11.3 and 5.8%
of LWG, MWG and HWG wrestlers took advantageous from
body composition data to lose weight more effectively.

Wrestlers’ body weights were measured in the morn-
ing of competition day and its difference with the weight
at the weigh-in time, as a marker of their normal body
weight, was calculated (Table 5).

Table 5. Mean Weight at Weigh-in and Morning of Match Day (Mean ± SD)

Variable LWG MWG HWG

Weight-in (kg) 48.34 ± 4.23 63.37 ± 4.81 87.12 ± 9.60

Competition day (kg) 51.43 ± 4.55 66.02 ± 4.64 89.48 ± 9.69

Difference (kg) 3.09 ± 1.56 2.64 ± 1.34 2.12 ± 1.41

4. Discussion

The maximum weight loss (MWL) among light, mid-
dle and heavy weight groups were 3.95 ± 1.31, 4.47 ± 1.53
and 5.07 ± 1.32 kg respectively. The results suggested that
the rate of weight loss in light, middle and heavy weight
groups were 3.09 ± 1.56, 2.64 ± 1.34 and 2.12 ± 1.41 kg re-
spectively. The results indicated that increasing the level of
physical activity besides the gradual dieting was the most
prevalent method for weight loss, and dizziness, muscle
cramp and irritability were respectively the most frequent
side effects caused by RWL.

It was shown that wrestlers often use RWL methods
to achieve competitive advantage by competing against a
lighter and weaker opponant but it seems that RWL have

Int J Sport Stud Hlth. 2018; 1(1):e64316. 33
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Figure 1. Methods of RWL Among Wrestlers (%)

side effects too. For instance, Pettersson et al. (2013), re-
ported that athletes using RWL before the competition had
more self-confidence (6). The beginning age for RWL in this
study was 14.05 ± 1.57 years which was lower than the re-
sult of Mirzaei et al. (2), 15.50±0.98 years and greater than
results reported by Viveiros et al. (7), and Artioli et al. (8),
12.1± 1.3 and 12.6± 6.1 years respectively. These differences
can be attributed to the different number of subjects with
different sexuality.

The present study found that the most frequent
method for RWL used by Iranian elite cadet wrestlers were
gradual dieting, intensified exercise training and omitting
one meal Which was in agreement with Amirsasan et al.
(2013), Mirzaei et al. (2011), Khodaee et al. (9), James and
Shirreffs (10), Werner et al. (11), Brito et al. (12), Artioli et
al. (8), Pettersson et al. (6). It was also suggested that ultra-
methods such as enemas, diuretics, laxatives and vomiting
were not used by athletes.

Dizziness, muscle cramp and irritability had the most
prevalence in Iranian elite cadet wrestlers after RWL. Low
concentration, hot flashes, increased heart rate, headache,
feverish, disoriented, nausea and nosebleeds were other
sighn caused by RWL respectively. In this regard, Mirzaei et
al. (2011) reported that wrestlers had irritability, dizziness,
muscle cramp, decreased concentration, increased heart

rate, headache, disoriented, nausea, feverish, hot flashes
and nosebleeds after RWL respectively. negative effects of
RWL on mood was reported in a study (9).

In the present study, the MWL among subjects before fi-
nal stage of national championships was 4.49± 1.44 kg and
it was 6.65% as a percentage of body weight. The amount
of weight loss were 3.95 ± 1.31, 4.47 ± 1.53 and 5.07 ± 1.32
kg and percentage of wrestlers’ body weight were 7.77 (%),
7.01 (%) and 5.74 (%) respectively for LWG, MWG and HWG
respectively, no significant differences were also found be-
tween groups.

The average amounts of MWL in Alderman et al. (13),
Brito et al. (12), and Oppliger et al. (5), were reported 5.27 kg,
7.25 kg and 5.3 ± 2.8 kg respectively, and they were greater
than the obtained results of our study. These differences
can be attributed to the higher average age of mentioned
studies compared to the present study. The subjects of Al-
derman study were both cadet and junior wrestlers and
in the studies of Oppliger et al. (2003), and Brito et al.
(2012) the subject’s age were 20 ± 1.6 and 25 ± 3.7 year re-
spectively, while the average age of subjects in the present
study was 16.39 ± 0.75 year. This association between the
age and the MWL is obvious in Mirzaei et al. (2011) study
that included cadet (2.72 ± 1.37 kg), junior (4.79 ± 1.48 kg)
and senior (3 ± 2.08 kg) wrestlers which shows that cadet

4 Int J Sport Stud Hlth. 2018; 1(1):e64316.4
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wrestlers have the least amount of MWL.
The frequency of cutting weight was 2.33 ± 1.10 times

in the year prior to competition, while it was 1.90 ± 1.07
(times), 2.70 ± 0.84 (times) and 2.47 ± 1.21 (times) respes-
tively for LWG, MWG and HWGin the competion event.
there was a significant difference between LWG and MWG
showing that cut weight was more for MWG compared to
LWG.

The effective role of coaches on wrestlers’ RWL behav-
iors shown in this study is consistent with other studies (7,
12, 14). So, it’s necessary to optimize the coaches knowledge
for having more qualified weight loss.

The body weight difference of wrestlers in the morning
of competition day and at the weigh-in time was recorded
as a marker of their normal body weight. The results for
LWG, MWG and HWG were 3.09 ± 1.56, 2.64 ± 1.34 and 2.12
± 1.41 kg respectively. As already mentioned, this part of
investigation was applied for the first time in Iran and it
can provide a new area for researchers and future studies.

4.1. Conclusion

The results of present study showed that the most com-
monly used methods for weight loss were intensified exer-
cise training and gradual dieting, while the most frequent
side effects after RWL were dizziness, muscle cramp and ir-
ritability respectively.

It must be noted that more research are needed to
make crucial drcisions in this issue.
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Abstract

Objectives: This study aimed to compare the nutritional status and eating habits among teachers of courses in nutrition, nursing,
physiotherapy and pharmacy of faculty of medical sciences of Paraíba (FMSPB).
Methods: 57 teachers from four courses of FMSPB Participated in the study. All teachers were given specific formation about the
study procedures. Weight, height, waist circumference and hip circumference were assessed and a questionnaire called the Food
Guide for the Brazilian Population was applied.
Results: It was observed that there were no significant differences in the comparative analysis of anthropometric measures, indica-
tors of nutritional status and the risk of cardiovascular disease between courses. It was found that there were significant differences
only between nutrition courses vs. pharmacy (P = 0.042) in the comparative analysis of the scores submitted by questionnaire food
guide. It was observed that there was no positive correlation between the weight vs. scores food guide and also BMI vs. scores food
guide (P > 0.05).
Conclusions: It was found that the teachers of nutrition course had a better eating habit than those of the pharmacy course and
there was also a significant difference between the healthcare courses for anthropometric measurements, indicators of nutritional
status and the risk of cardiovascular disease.
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1. Background

The improvement of services in the health area has
been essential for the progress of the quality of life, as
well as for the improvement in the competence of teach-
ers’ work (1). Thus, these services have been investigated
by different areas of knowledge to detect the relationship
between quality of life and better performance at work,
thus the researchers’ interest about the mutual influence
between these factors has been raised (1-3). In the area of
education, an increase in the number of health-related in-
juries relating to characteristics of work requirements has
been well documented in faculty of universities (2, 3). One
of these factors is obesity, defined by the accumulation of
adipose tissue, caused by several factors, such as sedentary
lifestyle, physical inactivity, excessive and unhealthy food
intake (4). University professors usually do not perform
their meals correctly, as well as perform physical activi-
ties with little regularity which predispose them for over-
weight and/or obesity (5).

In this sense, it is necessary to carry out studies that
evaluate the health conditions of professors, especially re-
garding anthropometric indices and eating habits, which

can be affected due to the exhaustive work routine. It is hy-
pothesized that academic health professors may present
low rate of health related problems due to high health lit-
eracy; however, it has not been well proven.

Reviewing the related research background, few stud-
ies regarding the evaluation of the eating habits and an-
thropometric indexes university professors were found (5-
7), however they weren’t considering the different courses
taught by professors in detail such as Nutrition, Physical
Therapy, Nursing and Pharmacy. Considering the health
behaviors of nutritionist professors is of utmost impor-
tance, since it seems that they are highly specialized in nu-
tritional status and eating habits when compared to other
areas.

In view of the above considerations, the hypothesis
of this work was to compare the anthropometric indices
and eating habits among the professors of the nutrition
course when compared to the courses of nursing, phys-
iotherapy and pharmacy of FMSPB. Therefore, the aim of
this study was to compare the nutritional status and food
habits among the nutrition, physical therapy, nursing and
pharmacy professors of the FMSPB.
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2. Methods

A total of 57 professors from four courses in FMSPB
(71.9% female and 28.1% male) participated in the study
including 16 persons of the Nutrition course (42.0 ± 11.3
years, 1.60 ± 0.06 m), 15 of the Physiotherapy course (36.7
± 8.3 years, 1.64 ± 0.07 m), 8 of the Nursing course (35.0 ±
5.0 years, 1.63±0.08 m) and 18 of the Pharmacy course (33.6
± 4.2 years, 1.68 ± 0.10 m). The subjects who were preg-
nant were excluded from the study. Written informed con-
sent was obtained from all participants. The study was ap-
proved by the local Ethics Committee of FMSPB (protocol
number 039/2014) and performed in accordance with the
ethical standards of the Declaration of Helsinki.

2.1. Procedures

The procedures for anthropometric data collection
(weight, height, waist circumference) were standardized
by the food and nutrition surveillance system (8) and hip
circumference by the American college of sports medicine
(9). The procedures for collecting data from the question-
naire were standardized by the ministry of health (10). This
questionnaire includes 18 questions about characteristics
related to dietary pattern, physical activity practice, wa-
ter intake and alcoholic beverages. Specifically, this ques-
tionnaire presents quantitative and qualitative questions,
in which the quantitative questions refer to the frequency
of consumption of fruit, vegetables, legumes and meats
(beef, chicken, fish and eggs) and the qualitative issues,
to the alimentary behaviors like Frequency of consump-
tion of sweets, fried foods and sausages; type of fat used
in cooking food; addition of salt; change of main meals
(lunch or dinner) for snacks; Daily intake of water and fre-
quency of alcohol consumption. The interpretation of the
results was obtained through the calculation of the ques-
tionnaire’s score at the end of the interview, in which it was
classified as inferior to 28 points as food and unsatisfactory
physical activity; Between 29 and 42 points as acceptable
and above 43 points as satisfactory. All evaluations took
place in private space, made available by each course in the
institution itself.

2.2. Statistical Analysis

The statistical analysis was performed initially by the
Shapiro-Wilk normality test and the homoscedasticity by
the Levene test. The variables showed normal distribution
and homoscedasticity (P > 0.05). The descriptive statistics
of mean, standard deviation and relative frequency were
used. For comparative analysis, one-way ANOVA followed
by the Bonferroni post hoc test was used to verify possible
differences between the courses. The Pearson correlation

and the chi-square test (x2) were also used. The level of sig-
nificance was established when values were less than P <
0.05. All statistical analyzes were performed using the sta-
tistical software SPSS version 20.0 of the package (SPSS Inc.,
Chicago, IL).

3. Results

In the comparative analysis of anthropometric mea-
surements, indicators of nutritional status and risk of car-
diovascular diseases among the professors of the courses,
it was observed that there were no significant differences
(P > 0.05), according to Table 1.

When analyzing BMI classification by means of the per-
centage distribution, it was observed that the nutrition
course presented the highest percentage for the normal
classification when compared to the other courses (81.3%).
As shown in Figure 1, the nursing course presented the
highest percentage of overweight when compared to other
courses (50.0%) and the pharmacy course had the high-
est frequency of obesity when compared to other courses
(16.7%). However, when crossing the data, no significant
difference was observed by the chi-square test when com-
pared to the classification of BMI between the courses of
the FMSPB (x2 = 5.956, P = 0.428).
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Figure 1. Frequency Distribution of the Classification of the Body Mass Index (BMI)
Among Teachers of the FMSPB Courses

Figure 2 shows the comparative analysis of the scores
presented by the food consumption questionnaire of the
food guide as reference for the Brazilian population. It was
observed that there were significant differences only be-
tween the courses of nutrition vs. Pharmacy (P = 0.042).

Figure 3 presents the classification of the food habit
from the food guide through the percentage distribu-
tion. It was observed that the nutrition course presented
the highest percentage for the satisfactory classification
(56.3%) when compared to the other courses. The nurs-
ing and pharmacy courses presented a high percentage for
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Table 1. Comparative Analysis of Anthropometric Measures, Indicators of Nutritional Status and Risk of Cardiovascular Diseases Among Teachers of FMSPB Courses

Nutrition Physiotherapy Nursing Pharmacy P Value

Weight, kg 62.6 ± 10.0 70.2 ± 10.7 68.4 ± 10.5 72.3 ± 21.1 0.276

BMI, kg.m2 24.3 ± 4.6 25.8 ± 3.1 25.6 ± 3.3 24.9 ± 4.7 0.756

WC, cm 78.6 ± 13.0 83.2 ± 10.9 83.0 ± 12.1 83.2 ± 14.9 0.704

HC, cm 99.37 ± 6.3 102.2 ± 6.6 102.7 ± 5.4 103.4 ± 9.5 0.447

HWR, cm 0.79 ± 0.10 0.81 ± 0.09 0.80 ± 0.09 0.80 ± 0.08 0.913

WHR, cm 49.1 ± 9.1 50.5 ± 6.2 51.0 ± 7.8 49.0 ± 6.5 0.876

Abbreviations: BMI, body mass index; HC, hip circumference; HWR, hip waist ratio; WC, waist circumference; WHR, waist height ratio.
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Figure 2. Comparative Analysis of the Scores Presented by the Food Guide Question-
naire Among the FMSPB Teachers. *Significant difference between those of Nutrition
vs. Pharmacy (P < 0.05).

the acceptable classification when compared to the other
courses (75.0% and 72.2%), respectively. In spite of these di-
vergent data, no statistically significant difference was ob-
served by the chi-square test when compared to the food
consumption classification among the FMSPB courses (x2

= 8,453; P = 0.207)
In the correlation analysis between weight and BMI vs.

Teachers’ guide scores, it was observed that there were no
significant correlations (p>0.05), as can be observed in Ta-
ble 2.

4. Discussion

The present study compared the nutritional status and
dietary habits among the teachers of the Nutrition, Physi-
cal Therapy, Nursing and Pharmacy courses of the FCMPB.
The first finding of this study was that there were no dif-
ferences between courses in the health area for anthropo-
metric measurements, indicators of nutritional status and
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Figure 3. frequency Distribution of the Food Guide Classification Among Teachers
of FMSPB Courses

risk of cardiovascular diseases. The results of the study car-
ried out by Moreira et al. (11) seem to diverge with those
of the present study. This author determined the cardio-
vascular risk factors in professors of the Federal University
of Vicosa, as well as compared the difference between gen-
ders and between age groups for prevalence of these fac-
tors. They concluded that the most prevalent cardiovascul
risk factors in the university teaching staff population were
overweight and abdominal fat accumulation. Analyzing
these findings and comparing those of the present study,
it seems that the presence of cardiovascular risk factors
such as overweight and abdominal fat accumulation are
less frequent in health professors when compared to pro-
fessors in other training areas. Regarding the frequency
distribution, the nutrition course presented the highest
percentage for the normal classification in the BMI and
for the satisfactory classification of the food guide when
compared to the percentages of the other courses. There
was also a higher percentage for the overweight classifi-
cation for the nursing course and a higher percentage of
obese for the pharmacy course. The study by Conceicao et
al. (7) with professors and administrative technicians from
the University of Brasília presented a prevalence of 56.8%

Int J Sport Stud Hlth. 2018; 1(1):e64335. 39
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Table 2. Correlation Analysis (Pearson Correlation) Between Weight and BMI with Food Guide Scores Among FMSPB Teachers

Nutrition Physiotherapy Nursing Pharmacy

Weight, kg 62.6 ± 10.0 70.2 ± 10.7 68.4 ± 10.5 72.3 ± 21.1

Food guide 44.0 ± 4.7 39.9 ± 7.4 37.5 ± 6.6 38.9 ± 5.3

R 0.154 - 0.365 0.566 0.004

P 0.569 0.181 0.144 0.987

BMI, kg.m2 24.3 ± 4.6 25.8 ± 3.1 25.6 ± 3.3 24.9 ± 4.7

Food guide 44.0 ± 4.7 39.9 ± 7.4 37.5 ± 6.6 38.9 ± 5.3

R 0.109 -0.004 0.429 0.073

P 0.688 0.990 0.289 0.773

of overweight/obesity. Thus, the findings of the study by
Conceicao et al. (7) and those in the present study point
out that there is a need for changes in the lifestyle of the
teaching community, seeking to reduce these and several
other risk factors such as cardiovascular, dyslipidemias, di-
abetes, among other chronic degenerative diseases. In this
context, Addo et al. (12) point out that university professors
perform physical tasks that are not very intense, being con-
sidered sedentary, which contributes to the appearance of
a form of overweight and obesity.

Another finding was that the nutrition course pre-
sented a significant score for food consumption when
compared to the course of pharmacy. Although, no study
has verified the differences between food consumption
among health professors, one study evaluated the food in-
take in university professors (6). These authors evaluated
the food consumption of 57 teachers from a private univer-
sity in the city of São Paulo. They showed that teachers of
both sexes had excessive consumption of lipids, that is, the
teachers were not feeding themselves within the norm of
normality. Analyzing these findings and comparing with
the present study, it was observed that professors at nu-
trition course were feeding significantly better than those
of the pharmacy course, and this was also verified when
the average of the courses of nutrition were analyzed with
those of physiotherapy and Nursing, In this direction, it
seems that specific training can influence eating habits.
Braga and Paternez (6) also mention the importance of
promoting educational actions of nutritional orientation
to teachers in order to promote changes and improvement
in their eating habits and quality of life.

In the analysis of the correlation between the food
guide scores with weight and BMI and the association be-
tween BMI classification and food consumption classifica-
tion between the courses, no correlation and association
between the study variables was observed. The results of
the study developed by Oliveira et al. (5) provide perti-

nent data to be discussed with the results of the present
study. These authors carried out a study to determine the
prevalence of overweight and obesity of the professors of
the Federal University of Vicosa. The authors concluded
that the prevalence of overweight and obesity found in
the study was high, especially in males, when compared to
national data. Analyzing these data and comparing with
the present study, it is observed that as they are teach-
ers of courses in the health area, knowledge about nutri-
tional status and eating habits seems to influence the in-
dex of overweight and obesity, which may justify the bet-
terment of professors of Nutrition and pharmacy at BMI,
while physiotherapy and nursing professors were on the
margin of the lower limit of overweight.

4.1. Conclusions

According to the presented results, it was verified
that there were no differences between the courses of the
health area for the anthropometric measures, and the indi-
cators of the nutritional status and the risk of cardiovascu-
lar diseases, nor was it observed a correlation between the
scores of the guide Weight and BMI between courses. The
nutritional course presented a higher percentage of ade-
quate nutritional status and a satisfactory classification in
relation to food habits, when compared to the teachers of
other courses; however this difference was not confirmed
statistically. Therefore, it is recommended that new stud-
ies be conducted in the health area to know and intervene
in the clinical parameters for improving the professor’s
health.
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Abstract

Background: Selections are a family of cell adhesion molecules that are responsible for adhesion of leukocytes to the endothelium
and commencement of atherogenic processes.
Objectives: The purpose of this study was to analyze the effect of eight weeks high intensity interval training on the levels of E-
selection and P-selection.
Methods: 16 obese young females were randomly assigned into two experimental (N = 8, age; 26.12 ± 3.1 years; height, 1.6 ± 0.06
meters; weight, 85.5± 16.6 kilograms) and control groups (N = 8; age, 31± 6.23 years; height, 1.6± 0.02 meters; weight, 76.2± 12.06
kilograms). Exercise protocol included eight weeks (three sessions per week, each session four to seven repetitions of running with
maximum velocity in a 40-meter distance with 30 seconds’ recovery) HIIT trainings. Fasting blood samples were taken 24h before
and after the training. Elisa method was used to measure the dependent variables.
Results: Analysis of data using student T-test showed no significant changes in the levels of E-selection and P-selection after trainings
(P > 0.05).
Conclusions: It was concluded that more duration of training is probably needed to have significant effect of HIIT trainings on the
levels of E-selection and P-selection.

Keywords: High Intensity Interval Training, E-Selection, P-Selection, Obesity

1. Background

One of the main causes of morbidity and mortal-
ity throughout the world is coronary artery disease
(atherosclerosis) which is increasingly expanding world-
wide. Based on evidences, the cardiovascular disease is the
leading cause of deaths in Iran which could be due to rapid
changes in people lifestyle (1, 2). One of the atherosclerosis
risk factors is adhesion molecules, which consists of five
main categories of integrin, immunoglobulin, selectins,
mucin and cadherin. Selectins are among adhesion recep-
tors and can be found on leukocytes (L-selectin), platelets
(P-selectin) and endothelium (E-selectin). Selectins are
named due to having a semi-lectins domain. P-selectin is
important in the first phase of leukocyte recruitment to
thrombosis and induction of fibrin.

Production in hemostasis and E-selectin is the most
dedicated of inducer molecule in the endothelium surface
which is involved in adhesion of neutrophils, monocytes
and T-lymphocytes for areas of inflammation (3). Selectins

by facilitating the adhesion of monocytes, neutrophils and
lymphocytes to the vascular wall cause their migration to
the place below endothelium. In experimental studies of
animal, increased sloping was seen in P-selectin levels af-
ter consuming a rich diet of cholesterol and reduces the
formation of atherogenic plaque and migration of leuko-
cytes after injection of antibodies against P-selectin. Cur-
rently, clinics do not frequently use the selectins as predic-
tive markers of future cardiovascular events. However, the
development of treatment strategies to reduce the levels
and stopping the function of these substances can be very
useful in the prevention of atherosclerosis (4, 5). Numer-
ous researches have conducted about the effect of exercise
training on selectins levels, but so far, no research has been
conducted on the long-term impact of high intensity inter-
val training (HIIT) on the levels of these molecules in obese
women. Hamedinia and Haghighi (2007) examined the ef-
fect of 13 weeks of resistance exercises (with the intensity
of 50% to 60% of one maximum repetition) and endurance
(with the intensity of 75% to 85% of maximum heart rate

Copyright © 2017, International Journal of Sport Studies for Health. This is an open-access article distributed under the terms of the Creative Commons
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(HRmax) on adhesion molecules in almost obese men. the
results suggested that both types of exercises had a signifi-
cant effect on selectins decrease (4). It was also shown in a
study that 20 weeks of exercise training reduced P-selectin
levels in patients with chronic heart failure (6). Boos et al.
(2008) showed that Bruce protocol caused the increase of
E-selectin (7). Saetre et al. (2011) reported E-selectin reduc-
tion following eight weeks of walking workout in patients
with peripheral artery disease (8). Based on the evidences,
regular physical activity improves endothelial function,
blood flow development, lipid profiles and also reduces
the risk factors for atherosclerosis (9); while the most effec-
tive exercise protocols which have the most preventive and
curative benefits have not been determined (10). One of the
recent exercises protocols, involving alternating periods of
intense activity and rest is HIIT training which improves
the cardiovascular fitness more than moderate-intensity
continuous exercise, and therefore it has more protective
role against cardiovascular disease (11). Recent studies have
shown that, the number of morbidity and mortality due to
cardiovascular disease in women was more than men since
1984. One possible reason may be due to poor physical ac-
tivity in women (12).

Given the importance of obesity and sedentary life
among women and their relationship to atherosclerosis,
we studied the effects of eight weeks of HIIT trainings on
E-selectin and P-selectin in obese young female.

2. Methods

The current study was a quasi-experimental research
with pre and post-test design in experimental and con-
trol groups. The statistical population included female
students (Islamic Azad University of Bojnourd) who were
suffering from obesity. The study samples were selected
voluntarily and were divided into experimental (n = 8)
and control group (n = 8). Prior to beginning the study,
the subjects were given the consent form and their de-
mographic questionnaire and medical and physical activ-
ity records were collected. inclusive criteria consisted of;
obesity (body mass index (BMI) 28 - 38kg/m2), lack of ill-
ness history, no regular physical activity during the past six
months, nonsmokers and the lack of medication therapy
for cholesterol, glucose, blood pressure and lack of muscu-
loskeletal injury as a barrier for doing physical activity.

HIIT program consisted of high-intensity of (≥ 90%
of maximum heart rate (HRmax) for 8 weeks (three days a
week). each training session was begun by general warm
up for 10 minutes (walking, slow running, stretching, ro-
tating and jumping); then HIIT training was done at the in-
tensity of 90 to 95%of maximum heart rate (HRmax) and fi-
nally, cooling down phase was performed for 10 minutes

(jogging, walking and stretching). Maximum Heart rate
(HRmax) of the subjects was calculated by the formula of
220-age. The exercise intensity was controlled by Polar rate
monitor (Polar X Trainer Plus) that was made in South Ko-
rea. HIITAs as shown in Figure 1, HI.

(10-m + 30-cm)

(20-m)
Start/Finish Line (10-m)

Figure 1. HIIT Protocol

Firstly, the subjects had to pass the routs respectively,
10 m (route 1); then 20 m (route 2) and finally 10 m (route
3) with maximum speed. The total distance was 40 meters
that lasted for 30 seconds each time. The protocol was re-
peated again after a 30 seconds rest. based on the progres-
sive overload principle, the number of repetitions of 30
seconds in each session was 4 times in the first two weeks,
5 times in the 3rd and 4th weeks, , 6 times in 5th and 6th
weeks and finally 7 times in the 7th and 8th weeks (13).

All measurements including weight, BMI, cardiovas-
cular endurance of E-selectin and P-selectin levels of sub-
jects were measured before and after HIIT training. Run-
ning test was used to determine the level of cardiovascu-
lar endurance (14). In a way that subjects ran one mile with
their maximum velocity and the time was recorded. To ana-
lyze the E-selectin and P-selectin levels, blood samples were
taken after 12 hours of fasting in two steps of pre-test and
post-test. In pre-test step of taking blood sample, the sub-
jects were asked not to do any hard work two days before
the test. Blood samples were taken from the left brachial
vein of subjects in a sitting and resting position and sam-
ples were immediately sent to the laboratory for analysis
by specialist. Blood samples were centrifuged and sepa-
rated up to an hour after taking the blood samples at 2700
rpm for 10 to 15 minutes. After finishing the exercise pe-
riod (eight weeks) and 24 hours after the last training ses-
sion, the blood samples were taken like the first step. The
serum was kept in the freezer and at the temperature of - 20
degrees centigrade. All the biochemical procedures were
performed by auto analyzer machine. All samplings were
conducted between 8 to 9 am. ELISA technique was used to
determine the amount of E-selectin and P-selectin of serum
by using a stat fax / 2100 machine Made in America and
Crystal day Science lab kit was made in China.

After data collection, the natural data distribution was
analyzed by using the Kolmogorov-Smirnov test and after
confirming it, the paired sample t-test was used to evalu-

2 Int J Sport Stud Hlth. 2018; 1(1):e64336.14



Jafari M et al.

ate the variation within groups and independent t-test was
used to evaluate the variation between groups. All calcula-
tions were carried out by using SPSS software version 23 at
the significant level of P ≤ 0.05.

3. Results

Table 1 shows the demographic characteristics of sub-
jects (age, height and weight). According to Kolmogorov-
Smirnov test the subjects of control and experimental
groups were homogenous in values of age, height, and
weight before the beginning of the study (Table 2). Data
analysis showed that body weight and BMI of the subjects
in the experimental group were significantly reduced and
the cardiovascular endurance of subjects significantly in-
creased (P ≤ 0.05); E-selectin and P-selectin levels were re-
duced not statistically (P > 0.05). Paired t-test results are
shown in Table 3. As shown in Table 4, all factors including
weight, BMI, E-selectin and P-selectin were not statistically
changed (P > 0.05) except cardiovascular endurance (P =
0.001).

Table 1. Demographic Characteristics of the Subjects

Group Age, y Height, m Weight, kg

Experimental 26.1 ± 3.1 1.6 ± 0.06 85.5 ± 16.6

Control 31 ± 6.2 1.6 ± 0.02 76.2 ± 12.06

Table 2. Kolmogorov-Smirnov Test Results

KS Test Age, y Height, m Weight, kg

Z-score 0.17 0.13 0.18

P value 0.19 0.2 0.13

4. Discussion

The results suggested that weight and BMI were re-
duced after eight weeks of HIIT training while the cardio-
vascular endurance was increased. These findings were
consistent with Roan et al. (2012), Soori et al. (2012), Ko-
rdi et al. (2013) and Khodaei et al. (2014) (15-19). Roan et
al. (2012) which suggested that five weeks of HIIT training
increased the cardiovascular endurance in female soccer
players. They stated that two training sessions a week of
HIIT can be a good stimulus for increasing cardiovascular
endurance (15). In Sandvei et al. (2012) study, eight weeks
of speed interval training which is similar to HIIT training,
increased the cardiovascular endurance in healthy young

men and women, but they had no significant effect on
weight and BMI (16). Soori et al. (2012) studied the effect
of HIIT exercises on body composition and some metabolic
hormones in young men. The subjects participated in 16
weeks of intense periodic training (8 to 10 four-minute pe-
riods of running at the rate of 80% to 90% heart rate re-
serve (HRrest)), with active rest intervals for two minutes of
running at 40% to 50% heart rate reserve (HRrest), for three
sessions a week and each session lasted for 50 to 60 min-
utes. The results showed that the fat percentage, waist cir-
cumference and waist-to-hip ratio were decreased signifi-
cantly after exercise (17). Kordi et al. (2013) reported that a
six week training protocol (three sessions per week, each
session consisted of four to six reps running at maximum
velocity in an area of 20 meters with 20 to 30 seconds of
rest) reduces the fat percentage, BMI and waist-to-hip ra-
tio in young women with sedentary life (18). Khodaei et
al. (2014) reported that two weeks (five sessions a week) of
HIIT training increased cardiovascular endurance in active
women (19). The improvement of cardiorespiratory fitness
could be due to improved transport mechanisms of oxy-
gen delivery to the skeletal muscle by increasing the heart
rate, stroke volume and cardiac output and also increas-
ing blood volume, and injections deductions, reducing pe-
ripheral resistance, improving endothelium function in
peripheral vascular relaxation and increasing peripheral
blood flow and oxygen uptake and receiving by the cell and
through increasing capillary and mitochondrial density
(19). Increasing blood hemoglobin and enzymatic adapta-
tion (increasing gene expression and enzyme activity in-
volved in beta-oxidation, the Krebs cycle and the electron
transport chain, such as citrate synthase) are among other
mechanisms which are associated with increased cardio-
vascular endurance after HIIT trainings (19). Weight loss
and fat percentage loss can also be due to the increasing
the capacity of fat oxidation caused by increased gene ex-
pression and activity of lipolytic mitochondrial enzyme
(18).

It was found in this study that HIIT training had no sig-
nificant effect on E-selectin and P-selectin levels. In agree-
ment with our result, Saetre et al. (2011) analyzed the ef-
fect of eight weeks (two sessions per week) walking work-
out on the levels of E-selectin and intercellular adhesion
molecule 1 in 29 male and female patients with peripheral
artery disease and reported the reduction of the variables
(8). In a study, Bjornstad, et al. (2008) reported the posi-
tive effect of 20 weeks of resistance and endurance train-
ing on P-selectin levels in patients with chronic heart fail-
ure (6). Pizza et al. (2001) reported that four weeks of ec-
centric training did not make any significant changes in
the level of E-selectin (20). Tanjes et al. (2007) suggested
that four weeks of intense physical activity, not only re-
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Table 3. Differences of Post-Test and Pre-Test Based on Paired T-Test Results in Each Group

Group Tests Weight, kg BMI, kg/m2 CRF, s E-Selectin, ng/mL P-Selectin, ng/mL

Experimental

Pre-test 85.5 ± 16.6 33.4 ± 5.7 474.25 ± 57.8 25.07 ± 12 5.2 ± 2.1

Post-test 83 ± 15.6 32.4 ± 5.2 366 ± 71.3 23.6 ± 11 5 ± 2.7

P value 0.01a 0.01a 0.005a 0.06a 0.53

Control

Pre-test 76.2 ± 12.06 29.7 ± 4.2 473.7 ± 4.46 22.4 ± 4.2 4.1 ± 0.3

Post-test 75.1 ± 11 29.3 ± 4 475.2 ± 3.8 23 ± 5.7 4.06 ± 0.86

P value 0.44 0.46 0.17 0.6 0.77

Abbreviation: CRF (s), Cardiorespiratory Fitness.
aUnit: seconds of running activity.

Table 4. Comparison of the Results Between Groups Based on Independent T-Test
Results

Variable T-Score df P Value

Weight, kg -0.96 14 0.35

BMI, kg/m2 -1.06 14 0.3

CR fitness -4.05 14 0.001*

E-selectin, ng/mL -1.6 14 0.12

P-selectin, ng/mL -0.55 14 0.6

duce the fat percentage and weight, but also cause the re-
duction of E-selectin, vascular adhesion molecules 1 and in-
tercellular adhesion molecule 1 in patients with diabetes
(21). Lim et al. (2015) reported that a combination of aero-
bic, resistance and traditional Korean dance exercises for 12
weeks (three days a week) decreased the E-selectin and vas-
cular adhesion molecules 1 in old women (22). In a study
by Jalaly et al. (2015), 12-week aerobic exercise reduced the
levels of intercellular adhesion molecules 1 and E-selectin
in patients with angina pectoris (23). In a study, Hame-
dinia and Haghighi (2007 investigated the effect of en-
durance and resistance exercise on circulating soluble ad-
hesion molecules in obese men. The endurance exercises
included running with the intensity of 75% to 85% of maxi-
mum heart rate (HRmax) and resistance training included 11
stations of weight training and each session was done with
four sets of 12 repetitions and the intensity of 50% to 60%
of one maximum repetition. The results showed that both
types of exercise decreased the E-selectin levels and inter-
cellular adhesion molecules 1 (4).

The effective factors on E-selectin and P-selectin lev-
els included age, body weight, BMI, body fat percentage,
lipid levels and vascular stiffness (24, 25). As shown in
this study, the levels of these substances after HIIT train-
ings were not changed in spite of decrease in BMI and
weight. one limitation may be due to not measuring the

changes in lipid levels; also E-selectin and P-selectin in-
side alpha granules of platelets and Weibel-Palade bod-
ies of endothelial cells are stored and cytokines stimula-
tion and inflammatory mediators such as C-reactive pro-
tein, interleukin-1, interleukin-6, tumor necrosis factor-
alpha, bacterial lipopolysaccharide, histamine, kinase ker-
atin, complement components and free radicals can move
them from the inside of platelets and endothelial cells to
the endothelium surface and inside blood that causes the
inflammation and platelet aggregation (24); and probably
these mechanisms have not been fully effective in current
study. Another possible mechanism is related to the lack E-
selectin and P- selectin changes and the estrogen hormone
fluctuations. Gene expression is suppressing the E-selectin
and P-selectin and thereby is reducing the levels of these
substances. since the subjects were young, and high lev-
els of estrogen was absolutely available, which support the
subjects in terms of E-selectin and P-selectin estrogen hor-
mone is a protective hormone of heart and arteries, espe-
cially the coronary arteries and it is suppressing the gene
expression of adhesion molecules, such as E-selectin and
P-selectin (26, 27).

4.1. Conclusion

In general, the results of current study showed that
eight weeks of HIIT trainings had no significant effect
on the levels of E-selectin and P-selectin of obese young
women. For the reduction of E-selectin and P-selectin
levels, the more intensified HIIT training was probably
needed (each week more than three sessions or more than
eight weeks). However, more researches needed to make
more crucial decisions.
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Abstract

Objectives: Psychomotor performance is a vital factor which decisively affects the athletic performance. The purpose of the research
was to investigate the acute effects of low intensity aerobic exercise on psychomotor performance of athletes with nocturnal sleep
deprivation.
Methods: Sixteen professional female volleyball players with mean age of 22.3 ± 2.6 years old were studied twice in a balanced,
randomized design. The participants were asked to fill the Pittsburgh sleep quality index (PSQI) prior to the beginning of the study
and their nocturnal activity was recorded at 1-minute intervals and scored with the Actiwatch sleep analysis. The study used the
Vienna Test System to measure cognitive functions. The exercise protocol consisted one-session light aerobic exercises based on
Rockport one-mile walking/running test controlled by Polar Electro.
Results: The results suggested that all psychomotor tests were significantly impaired by nocturnal sleep deprivation (P ≤ .05).
Moreover, it was shown that the experimental group didn’t have any deteriorating change in the mentioned tests after light aerobic
exercises (P ≥ .05).
Conclusions: Although nocturnal Sleep deprivation could result in psychomotor malperformance in professional athletes, the
light aerobic exercise would alleviate the deleterious effect of sleep deprivation in decisive task among athletes.

Keywords: Psychomotor Performance, Sleep Deprivation, Exercise, Athletes

1. Background

Achieving optimal athletic performance during sport
events is of utmost importance among coaches, so know-
ing about the important factors which positively affect ath-
letic performances is a topic of great interest among re-
searchers. A growing literature supports the detrimen-
tal consequences of sleep deprivation and the sleep debt
on human cognitive, motor functioning and psychomotor
performance such as reaction time and memory tasks (1-
3). On the other hand, the deleterious effect of acute sleep
deprivation on athletic performance especially endurance
tasks has been well documented due to decreased motiva-
tion (4, 5). Some studies have shown that sleep deprivation
ranging from 30 to 64 hours influences simple and choice
reaction time significantly (6) Indeed, the crucial decision
regarding to adverse effects of the nocturnal sleep depriva-
tion on psychomotor performance has not been reported
(7).

While more research has investigated the influence of

exercise on quality of sleep, few studies can be found re-
lating to the practical relevance and mediating role of ex-
ercise for adverse consequences caused by sleep depriva-
tion and if so, they have yielded discordant findings. In
one sample, It was shown that exercise had no effect on
subsequent sleep (8). As noted, available research demon-
strates that sleep deprivation diminishes athlete’s ability
to perform a variety of psychomotor tasks required in
sport events. Of the mentioned measures of psychomo-
tor factors which mostly influenced by sleep deprivation,
reaction time both simple (9) and choice (10), vigilance
and sustained attention (11), visual pursuit and determi-
nation tasks are most frequently reported. Since, psy-
chomotor performance is a vital factor which decisively af-
fects the athletic performance, therefore We hypothesized
that nocturnal sleep deprivation would affect psychomo-
tor tasks and We further hypothesized a light exercise pro-
tocol would play a mediator role in attenuating adverse ef-
fect of sleep deprivation for psychomotor performance of
Athletes.

Copyright © 2018, International Journal of Sport Studies for Health. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in
noncommercial usages, provided the original work is properly cited
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2. Methods

2.1. Participants

Participants included 16 professional female volleyball
players aged 21 - 25 years old (22.3± 2.6 years old) who were
randomly assigned to either sleep deprivation condition
(n = 8) or sleep deprivation condition followed by acute
aerobic exercises on the next day (n = 8). Exclusion crite-
ria were any medication or medical history that would af-
fect the cognitive performance of subjects. They were in-
structed to refrain from any stimulants such as consum-
ing caffeinated drinks as well as taking nap and doing ex-
ercise after baseline tests. Written informed consent was
obtained from all subjects after being informed of the pur-
pose of the study. The study protocols and procedures was
approved by the ethics committee of Imam Khomeini in-
ternational university. The research was performed in ac-
cordance with the ethical standards of the Helsinki decla-
ration (1964).

2.2. Study Design

As seen in Table 1, participants in two groups consumed
isocaloric breakfast at 7:00 a.m. Then, pretest was con-
ducted at 9:00 a.m. Following the test, participants again
consumed isocaloric lunch (12:00 a.m.) and dinner (7:00
p.m.), with daily activities (13:00 - 17:00 a.m.) they had
awakening period (20:00 - 7:00) which consisted of ac-
tivities such as reading newspaper, watching TV, Playing
Music and playing table Tennis. After having breakfast
at 7:00 a.m., experiment group had a light aerobic exer-
cise while the control group no longer had it. Posttest
of psychomotor performance including movement detec-
tion time (MDT); visual pursuit test (VPT); determination
test (DT) and cognitrone test (COG) were performed at 9:00
a.m.

2.3. Psychomotor Function

The study used the Vienna Test System which was a
computerized psychological assessment tool (Schuhfried
GmbH, Austria). COG in Vienna system was used to mea-
sure attention and concentration as psychometric perfor-
mance. Respondents compared a geometric figure with
other geometric figures. They then stated whether the
comparison figure was identical to one of the other four
geometric figures. In the test, respondents pressed differ-
ent keys to indicate whether the figure is identical with
another one or not. In DT test, the color stimuli were
presented via the monitor. Pressing the appropriate but-
tons on the universal panel entered the reaction. VPT Test
served for the measurement of the visual orientation per-
formance for simple structures in a complex environment

and was characterized by a high reliability and numerous
criterion-related proofs of validity. MDT test assessed selec-
tive attention, decision speed and motor reaction speed in
response to a succession of rapidly presented visual move-
ment stimuli (Ong, 2015).

2.4. Pittsburgh Sleep Quality Index

The socio-demographic information and their sleep-
wake schedules using the Pittsburgh sleep quality index
(PSQI) (developed by Buysse, Reynolds, Monk, Berman, and
Kupfer, 1989) (12) (for a 3-day period) were collected before
the experiment. This instrument is a subjective measure
of sleep that measures 7 domains in 19 items: subjective
sleep quality, sleep latency, sleeps duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medications,
and daytime dysfunction over the last month. Scoring of
the answers is based on a 0 to 3 likert scale, whereby 3 re-
flect the negative extreme on the Likert Scale. This instru-
ment has a score range from 0 to 21 (13). A global sum of
“5”or greater indicates a “poor” sleeper.

2.5. Nocturnal Activity Data

Nocturnal activity data (movement intensity and dura-
tion) of both groups were recorded at 1-minute intervals
and scored with the Actiwatch sleep analysis 7 software
which was worn on the non-dominant wrist for at least 7
days under the constant observation of two investigators
at the sports camp. In this phase, participants completed a
sleep diary each morning that contained standard sleep in-
dices of bedtime, rise time, sleep-onset latency, number of
awakenings, wake time after sleep onset, and a sleep qual-
ity rating. Time in bed, total sleep time, and sleep efficiency
were derived from this information. Sleep efficiency was
calculated using this formula: total amount of time spent
sleeping/total amount of time spent in bed × 100. The Ac-
tiwatch has been validated against polysomnography in
sleep studies (14, 15).

2.6. Exercise Protocol

The exercise protocol consisted one-session light aer-
obic exercises (in test day) based on Rockport one-mile
walking/running test. Participants in training group con-
ducted their exercise protocol before the posttest (40% -
50% MaxHR), while the control group didn’t. Moreover, the
exercise intensity was evaluated and controlled by Polar
Electro, Kempele, Finland. The exercise program consisted
of warm-up (10 minutes with 20% - 30% MaxHR), 30 min-
utes of low aerobic exercises and cool-down in 10 minutes,
respectively (16).

2 Int J Sport Stud Hlth. 2018; 1(1):e66783.20
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Table 1. The Study Design

Time

Program
Group

07:00 09:00 12:00 14:00 -
19:00

19:00 -
20:00

20:00 - 07:00 07:00 08:00 09:00

Isocaloric
Breakfast

Pretest Isocaloric
lunch

Habitual
Activities

Isocaloric
Dinner

Awakening Period Isocaloric
Breakfast

Exercise Post Test

Experimental
(SD + E)

√ √ √ √ √
Reading

newspaper-Watching
TV-Playing Music-

playing table Tennis

√ √ √

Control SD
√ √ √ √ √ √ √

Abbreviations: E, exercise; SD, sleep deprivation.

2.7. Design Analysis

Normality distribution of variables was tested using
Kolmogorov Smirnov test. Paired student’s t-test with a 95%
confidence interval (P < 0.05) was performed for compar-
ing the psychomotor tests including MDT; VPT; DT and COG
before and after intervention. The data were analyzed us-
ing the statistical functions of SPSS 21.

3. Results

The results suggested that there were no significant
differences in baseline tests of psychomotor performance
(P≥ .05). It was suggested that Sleep Efficiency Score mea-
sured by Actiwatch Sleep Analysis in both groups within
the week prior to the test was not significantly different for
experimental and control groups respectively (76.5% ± 4.8
vs 75.8% ± 4.3) (P ≥ .05).

As it can be seen in Table 2, all psychomotor tests
(MDT; VPT, DT and COG) and their subtests were signifi-
cantly impaired (P ≤ 0.05) while the experimental group
no longer had deteriorating change in the mentioned tests
(P ≥ 0.05). We found that reaction time and response ac-
curacy to the test stimuli was slowest when the subjects ex-
perienced sleep deprivation. In the same vein, cognitive,
motor reaction time and speed processing were also de-
graded significantly as a function of time awake. Mean-
while sleep deprived condition followed by light aerobic
exercise amends the devastating outcome of sleep depri-
vation.

4. Discussion

This study was designed in such a way that any differ-
ence in psychomotor performance of both groups could

be attributed to the exercise protocol. The present re-
search has two major findings. Firstly, nocturnal sleep de-
privation exert adverse influence on some influential psy-
chomotor performance like as attention, concentration,
speed processing and decisive tasks which all considered
as vital determinants for successful performance in ath-
letic events especially those which tremendously required
to decisive tasks like volleyball. Our finding that there was
an adverse effect of nocturnal sleep deprivation on psy-
chomotor performance is in agreement with Taheri et al.
who demonstrated that sleep deprivation has an adverse
effect on psychomotor performance (10). Nevertheless, di-
vergent results have been reported on the effect of one
night of sleep loss on performance of psychomotor perfor-
mance such as reaction time and attention (17). One rea-
son for getting conflicting findings may be the duration of
sleep deprivation; different assessments (i.e., either subjec-
tive or objective tools); variable exercise protocols and dif-
ferent age groups of subjects.

There is a great deal of scientific facts that the pre-
frontal cortex is extremely sensitive to sleep loss. Neu-
roimaging studies have confirmed that metabolism in
the pre-frontal cortex is decreased with sleep deprivation
which support the notion that tasks of executive function,
should be highly sensitive to sleep loss (8).

Additionally, our finding provides some insight into
the constructive effect of a light exercise protocol on hos-
tile effect of sleep deprivation on psychomotor tasks that
is consistent with Bugge study (18). Based on The Inverted-
U model, it seems there is a clear evidence of the “U” invert
relationship between cognitive performance such as reac-
tion time and performance (19). in other words, while the
athletes experience the sleep deprivation,the more light
exercise they perform , the stronger the psychomotor per-
manence they have.

In summary, our results demonstrate that nocturnal

Int J Sport Stud Hlth. 2018; 1(1):e66783. 321
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Table 2. Results of Psychomotor Test (Paired-T-Test)

Group

Tests ESD + Excercise t P Value CSD t P Value

Pre Test Post Test Pre Test Post Test

MDT

Median Cognitive RT, Msec 546.37± 23.8 525.12± 23.8 1.6 0.14 548.5± 26.1 576.25± 12.0 -5.08 0.001a

Median Motor Time, Msec 257.25± 8.1 258.75± 7.2 -1.14 0.29 248.87± 12.2 264.75± 15.5 -2.7 0.01b

VPT

RT, s 1.14± 0.1 1.16± 0.16 -0.99 0.35 1.20± 0.2 1.56± 0.3 -4.22 0.004b

Accuracy Rate, % 93.25± 3.9 93.15± 4.12 2.9 0.21 91.99± 3.8 87.19± 3.9 9.46 0.001a

DT

RT, s 0.88± 0.03 0.89± 0.03 -0.57 0.58 0.90± 0.04 1.04± 0.16 -2.74 0.02b

Accuracy rate, % 89.46± 4.9 89.31± 3.8 0.22 0.83 90.62± 5.9 85.45± 4.9 7.01 0.001a

COG

Processing speed

Number of correct responses 21.83± 1.1 21.73± 1.1 0.74 0.48 21.80± 0.9 19.81± 0.44 6.67 0.001a

Number of correct rejection 32.21± 2.0 32.24± 1.3 0.19 0.85 32.69± 1.9 30.34± 1.14 4.54 0.003b

Selective attention

Mean time for correct responses 1.87± 0.07 1.79± 0.07 -1.80 0.12 1.81± 0.08 1.87± 0.06 -7.39 0.001a

Mean time for correct rejections 1.88± 0.05 1.89± 0.07 -0.81 0.44 1.87± 0.06 1.94± 0.09 -6.90 0.001a

Abbreviations: COG, cognitrone Test; CSD, control sleep deprivation; DT, determination test; ESD, experimental sleep deprivation; MDT, movement detection time; RT,
reaction time; VPT, visual pursuit test.
aP < 0.001.
bP < 0.05.

sleep deprivation results in lower psychomotor perfor-
mance and doing light aerobic exercise would attenuate
deleterious effect. As a result, light aerobic exercise ap-
pears as a noninvasive and effective strategy to counter-
act psychomotor impairment caused by sleep deprivation.
These results raise the possibility that doing the men-
tioned exercise may be one component of increasing psy-
chomotor performance in professional athletes.

More research involving a more controlled environ-
ment is needed to determine if more different exercise
protocols affect psychomotor performance. Further, stud-
ies with larger sample size and longitudinal designs and
more frequent subjective and objective assessments must
be conducted to generalize the obtained results to other
groups.
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Abstract

Objectives: Anthropometric conditions of college students following their admission to college programs is one of the concerns
of health authorities as well as the health policy makers. The concept of ‘Freshman 15’ is a popular term that describes dramatic
weight gain of college students. This research was designed to examine the anthropometric conditions of newly admitted medical
students.
Methods: 51 male students aged 19 - 21 years old admitted to the undergraduate programs in colleges of medicine at Kashan Uni-
versity of Medical Sciences participated in this cross sectional study. Demographic characteristics of the participants including age,
weight, waist and hip circumferences sizes were measured and recorded. Flexible tape was used to measure waist and hip circum-
ferences sizes in centimeter. The data were analyzed using ANOVA and Pearson correlation tests with the significant levels of P ≤
0.05.
Results: The result indicated that only 16 (34.4 percent) of the admitted students had normal weight while 26 (51 percent) were
overweight and 8 (15.7 percent) were fat. In addition, 18 (35.3 percent) were in age 18 group, 15 (29.4 percent) in age 19 and 18 (35.3
percent) were in age 20 group. The result of one-way ANOVA suggested that there was a significant difference between the BMI of
the age group of 18 to the 19 and 20 years old (respectively, P = 0.02, P = 0.03), while no significant differences was found between the
age group 19 and 20 years old (P > 0.05).
Conclusions: The result suggested that a considerable proportion of newly admitted male medical students are already overweight
or fat prior to starting their medical education. Further research is needed to follow the weight changes after they start their medical
education.

Keywords: Freshman 15, Anthropometry, Waist-Hip Ratio, Body Mass Index

1. Background

Anthropometric conditions of college students follow-
ing their admission to the college program is one of the
concerns of many health authorities as well as the health
policy makers. The concept of ‘Freshman 15’ is a popular
term that describes dramatic weight gain of college stu-
dents. The term is very popular in the western literature
and numerous research articles have examined this issue
for decades (1, 2). The concept is based on the belief that
students usually gain unusual weight in their first year
of studying in university. More specifically, it means that
most students gain 15 lbs (6.8 kg) of weight in their first
year of college (3, 4). The abundance of research articles
has even led to the publication of research reports in the
form of meta-analysis (5). There have been controversial re-
sults regarding the ‘Freshman 15’. An exaggeration on the

data on some magazine articles and Internet Web sites re-
garding a gain of 15 lbs among freshman students can be
seen. Although, actual weight gain has been found ranging
from 1.6 lbs (0.73 kg) to 8.8 lbs (3.99 kg), some studies have
even found that no significant weight gain occurs in the
first year of college (6-8). The abnormal weight gain and
obesity has been reported as an epidemic phenomenon ac-
cording to the world health organization (WHO), with an
approximate number of 1.4 billion worldwide overweight
and 300 million persons clinically obese (9, 10). Govern-
ments and health organizations are trying to do the nec-
essary strategies to prevent the negative consequences of
obesity such as cardiac, endocrine and cancer diseases (11).
Adolescent obesity in particular has been shown as a high
risk factor all over the world. For example, in the United
States, the rate of obesity and overweight has been dra-
matically increased up to 35% in adolescents aged 12 - 19

Copyright © 2018, International Journal of Sport Studies for Health. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in
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years old in 2011 (12). In those late adolescent years and
early adulthood, transition from secondary school to uni-
versity is a critical and vulnerable period for body weight
changes and unhealthy lifestyle adoption (12). Despite the
significance of the subject with respect to the health of
the students during their first year or undergraduate pro-
grams, limited number of research findings is available in
regard to the anthropometric condition of the students
at the time of admission to the programs (13). Therefore,
this study was designed to assess some of the selected an-
thropometric characteristics of male students admitted to
Kashan University of Medical Sciences.

2. Methods

51 male students admitted to the undergraduate pro-
grams in colleges of Medicine of Kashan University of Med-
ical Sciences participated in this cross sectional study in
2014. All the students completed a human consent form
and ethical committee of the university approved the re-
search project. Demographic characteristics of the sub-
jects including age, weight, waist and hip circumferences
sizes were measured and recorded. Each student com-
pleted a questionnaire including the age, residential ad-
dress, gender, history of illness, health history. All the
measurements were made by health professional at the
time of registration. Seca scale equipped with adjustable
height bar made in Germany was employed to measure
the height and weight. Weight was taken on a weighing
scale with standard minimum clothing to the nearest 0.5
kg. Body mass index (BMI) was computed as the ratio of
weight (kg)/height (m2). In addition, the students were
classified based on the index range as underweight (less
than 18.5), normal (18.5 to 25), overweight (26 to 30) and
fat (31 and more). Flexible tape was used to measure waist
and hip circumferences in centimeter. Waist to hip ratio
(WHR) was calculated by dividing the waist to hip circum-
ference. Waist circumference (WC) was measured in the
highest point of iliac crest at the level of umbilicus and
hip circumference (HC) at the fullest point around the but-
tocks (6). The exclusion criteria included the male students
and age ranges from 18 - 20 years. The data were analyzed
using one-way ANOVA and Pearson correlation test with a
significance level of P ≤ 0.05.

3. Results

The result of analysis indicated that the mean age of
students upon admission to the university was 19 years.
The result indicated that only 16 (34.4 percent) of the ad-
mitted students had normal weight while 26 (51 percent)

were overweight and 8 (15.7 percent) were in fat category. In
addition, 18 (35.3 percent) were in age 18 group, 15 (29.4 per-
cent) in age 19 and 18 (35.3 percent) were in age 20 group.

In Table 1, descriptive statistics for demographic data
is presented for age (year), height (cm), weight (kg), waist
and hip circumference (cm), weight to hip ratio (WHR) and
BMI (kg/m2).

Kolmogorov-Smirinov test result indicated that the
variables had normal distribution and therefore paramet-
ric statistical tests were employed to perform statistical
test. These results are presented in Table 2.

Pearson correlation test was used to determine if there
was any relation between the anthropometric variables
in these students. The result of this analysis is presented
in Table 3. An inspection of the Table reveals that there
was a significant positive association between the weight
and height, waist and hip size, WHR and BMI (P = 0.001),
whereas there was no association between the height with
BMI and WHR (P > 0.05).

Further analysis was performed on data by comparing
the mean values of anthropometric measure of the age
group 18, 19 and 20 years old students. The result of this
analysis is presented in Table 4. The result of analysis indi-
cated that there was a significant difference between the
BMI of the three age group (P = 0.037). These results are
presented in Table 4. Further analysis indicated that there
was only a significant difference between the BMI of the
age group 18 compared to the 19 and 20 years old (respec-
tively, P = 0.02, P = 0.03) and no significant differences was
found between the age group 19 and 20 years old (P > 0.05).

4. Discussion and Conclusion

This study was designed to examine the anthropomet-
ric measures of newly admitted medical students to the
college of medicine. The aim of the study was to determine
the anthropometric measures, specifically, body mass in-
dex that is used as an index of obesity in the health and
medical literature. Overweight and obesity conditions are
health risk factors that is of great concern at early ages.
The result of study indicated that more than 74 percent
of the medical students entering the college of medicine
were either overweight or obese. These individuals will
be in charge of treating the public once they graduate
from medical school, but their own health is at risk in the
early years of college entrance. The interesting findings
were that BMI of the age group 18 was significantly more
than the 19 and 20 years old students. This result indi-
cates that the medical students during the high school pe-
riods are more at risk of being overweight or obese than
the students who enter the college one or two years af-
ter their graduation from high school. Such assumption
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Table 1. Descriptive Statistics of Demographic Data; Age (Year), Height (cm), Weight (kg), Waist and Hip Circumference (cm), WHR and BMI (kg/m2)

Variables Statistics Age Height, cm Weight, kg Waist, cm Hip, cm HR, bpm WHR BMI, kg2

Mean 19 179.94 86.25 91.84 110.17 80.49 0.83 26.5

Std. deviation 0.84 7.56 18.41 15.36 14.36 12.32 .051 4.87

Minimum 18 168 45 60 72 65 0.75 14.69

Maximum 20 204 128 123 140 110 0.92 35.59

Abbreviation: HR, Heart Rate.

Table 2. Kolmogorov-Smirinov test for Height (cm), Weight (kg), Waist and Hip Circumference (cm), Weight to Hip Ratio and BMI (kg2)

Variables Height, cm Weight, kg Waist, cm Hip, cm HR, bpm BMI, kg/m2 WHR

P value 0.067 0.61 0.53 0.36 0.051 0.28 0.58

Table 3. Correlation Matrix of Height (cm), Weight (kg), Waist and Hip Circumference (cm), Weight to Hip Ratio and bmi (kg2)

Variables Height, cm Weight, kg Waist, cm Hip, cm WHR BMI, kg/m2

Height, cm 1 0.531**, 0.001 0.351*, 0.012 0.375**, 0.007 0.132, 0.357 0.122, 0.393

Weight, kg 1 0.902**, 0.001 0.804**, 0.001 0.728**, 0.001 0.903**, 0.001

Waist, cm 1 0.938**, 0.000 0.705**, 0.001 0.873**, 0.001

Hip, cm 1 0.420**, 0.002 0.753**, 0.001

W/hip 1 0.776**, 0.001

Bmi, kg2 1

is based on the fact that under normal circumstance, the
high school students who are well qualified to enter the
college of medicine are less active physically and spend
most of their time on studying and gain more weight (14-
16) compared to those who do not succeed to enter the
college of medicine immediately after high school gradu-
ation compared to the 19 or 20 years old student who pre-
sumably have more time to be physically active and prob-
ably engage in physical activity. However, there was no sig-
nificant difference between the other anthropometrics in-
dices of these age groups. In regard to the height, it is con-
ceivable that boys’ height growth peaks at age 17 or at most
in 18 years of age. Therefore, no difference in height mea-
sure is expected. In addition, waist and hip circumferences
probably change together to some point in such a way the
ratio does not exceed markedly. This condition is not the
case for the BMI ratio. For this ratio calculation, height is a
parameter that remains fixed at the age 18, but the weight
increases and it results in higher ratio for BMI. This is in-
deed the case for the BMI ratio for these students. It is also
fortunate for the students who are overweight or fat since
they may alter a health risk factor such as over weightiness
or obesity. By participating in physical activity or adopt-

ing a healthy diet, they can reduce their weight and bring
their BMI to a desirable level. The result of Pearson corre-
lation analysis showed the positive association of weight
with other indexes of waist, hip sizes, WHR and BMI. These
findings indicate that as the weight increases so does the
waist, hip sizes, WHR and BMI.

The findings of the present research are not compara-
ble to many studies that have been conducted to examine
the weight gain during the freshman years or later on, but
confirm the findings of many studies that show 35 percent
of the individuals between the age 12 to 19 are obese (12).
However, the result of the present research is similar to the
finding of Sayyah et al. (13) who examined the newly female
students admitted to university. In that study, despite the
different pattern of BMI for the age groups 18 to 21, about 14
percent of the female students admitted to university were
overweight or fat. Based on the result of this study, it was
concluded that a large proportion of newly admitted male
students to the college of medicine were overweight or fat.
All in all, one of main limitation of the research is that it
is not clear what proportion of these students gain more
weight after admission to the college, so a large number of
subjects with different age groups and disciplines at uni-
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Table 4. Analysis of Variance Table for Comparing Height (cm), Weight (kg), Waist and Hip Circumference (cm), WHR and BMI (kg/m2) of the Age Groups

Variables Sum of Squares df Mean Square F Sig.

Height 1.304 0.281

Between groups 147.479 2 73.740

Within groups 2715.344 48 56.570

Total 2862.824 50

Weight 1.559 0.221

Between groups 1034.342 2 517.171

Within groups 15925.344 48 331.778

Total 16959.686 50

Waist 2.407 0.101

Between groups 1075.901 2 537.950

Within groups 10726.844 48 223.476

Total 11802.745 50

Hip 1.764 0.182

Between groups 706.256 2 353.128

Within groups 9611.156 48 200.232

Total 10317.412 50

WHR 1.916 0.158

Between groups 0.010 2 0.005

Within groups 0.124 48 0.003

Total 0.134 50

BMI 3.544 0.037

Between groups 153.176 2 76.588

Within groups 1037.193 48 21.608

Total 1190.369 50

versities are needed in future studies.
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Abstract

Objectives: Advancements in health care systems and technologies have lowered the rate of mortality leading to an accelerated
increase of aged population in Iran and worldwide. Therefore, the aim of the study was to investigate the effect of aerobic exercises
on quality of life in healthy aged sedentary men.
Methods: In this randomized controlled trial, 26 healthy aged men living in Qazvin nursing home participated voluntarily and were
randomly assigned in two experimental (n = 13) and control (n = 13) groups. The experimental group performed aerobic exercise
protocol three sessions a week for two months. The quality of life was assessed Using SF-36 health survey before and after exercise
intervention. The data were analyzed by paired and independent t-tests.
Results: The results suggested that quality of life was improved significantly after exercise program (P = 0.001), while no significant
change was found in the quality of life in the control group (P = 0.34).
Conclusions: Taken together, 8 Week of aerobic exercise program significantly improves the quality of life among the aged per-
sons Additional research with a greater number of subjects and different exercise protocols are required to make crucial decisions
regarding the effectiveness of similar exercise programs on aged persons.

Keywords: Quality of Life, Aged, Health, Exercise

1. Background

Advancements in health care systems and technolo-
gies have lowered the rate of mortality leading to an accel-
erated increase of aged population in Iran and worldwide.
Considering the importance of health care maintenance
in aged persons as a social necessity, the elder mistreat-
ment has been extensively increased (1). Based on world
health organization report, the increased global popula-
tion of aged persons is projected to be more than double by
2050 especially in developing countries (2) which show the
remarkable life expectancy globally (2). In this regard, Ag-
ing is rapidly progressing in Iran which necessitates daily
nursing care in this group age. The increase in longevity
along with keeping the aged populations physically and
mentally health is of utmost importance for health objec-
tives (3). Some studies have supported the notion that reg-
ular exercise can mitigate the negative effects of degenera-
tive changes of aging on physiological and psychological
functions (4). Some investigations have been conducted
to study the importance of quality of life in aging. It was

shown in a study that aged individuals with regular exer-
cise had less cognitive decline after 2.5 years (5). Health
professionals especially sport sciences practitioners have
recently implemented different exercise Protocols to re-
duce the need for nursing care. In the research literature,
the effects of different exercise programs on different as-
pects of physical, physiological and psychological perfor-
mance of aged persons with health problems have widely
been studied (6-9), while considering the issues such as
quality of life in healthy older adults is insufficient. Given
the importance of health management in the healthy aged
people, the research was to investigate the effect of 8-week
selected aerobic exercise on quality of life in healthy seden-
tary aged Men.

2. Methods

In this randomized controlled trial, 26 healthy aged
men (aged 60 - 75 years) of over 200 individuals living in
Qazvin nursing home who agreed to participated in the
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study, were invited to the study and randomly assigned in
two experimental (n = 13) and control (n = 13) groups. In-
clusive criteria were a, independency in carrying out daily
tasks; b, healthy vision; c, no history of falling over the past
year; d, lack of dislocation or chronic arthritis problem;
and e, no dizziness. The experimental group performed
aerobic exercise protocol three sessions a week for two
months. The exercise program is presented in Table 1.

Moreover, general health including the absence of any
heart disease, diabetes, respiratory problems, blood pres-
sure and organic problems were checked, and the health
permission was issued by the physician of the nursing
home. The quality of life was assessed Using SF-36 health
survey as a standard tool (10) before and after exercise in-
tervention. The tool consisted of 36 questions regarding
the physical and social functioning, emotional roles, men-
tal health, vigor and vitality, physical pains and general
health (11). Furthermore, SF-36 assesses two major domains
including physical and mental functioning. The scores on
the SF-36 is in the range of 0 - 100 with higher scores in-
dicating better state in quality of life. The validity and re-
liability of the SF-36 was confirmed with an appropriate
validity and reliability in Iranian population (12). The in-
ternal consistency coefficients for the total questionnaire
were ranged from 0.70 to 0.85 showing good and accept-
able level and the test-retest coefficients with one-week in-
terval were reported as 0.43 to 0.79. Paired and indepen-
dent t-tests with a significance level of P ≤ 0.05 (SPSS Inc.,
Chicago, Ill., USA) were conducted to determine whether
the differences between the two groups could be signifi-
cant after aerobic exercise treatment.

3. Results

Comparing the general characteristics in the two
groups in baseline (Table 2), the results showed no signifi-
cant difference between the age, height, and weight factors
(P > 0.05).

Kolmogorov-Smirnov test was conducted to test the
normality of distribution before further analysis. The test
showed that all variables of quality of life had normal dis-
tribution (P ≥ 0.05) (Table 3). Then, paired-t-test was used
to analyze the data.

The results are shown in Table 4. Whereas the experi-
mental group increased their scores in all the variables of
quality of life (P < 0.05), the control group had no signifi-
cant change (P > 0.05).

As it can be seen in Table 5, a significant difference was
found between quality of life in the two groups in post-test
(P = 0.001).
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Figure 1. Comparing the Overall Quality of Life Before and After Treatment

4. Discussion

Although the positive effects of exercise on quality of
life in unhealthy aged people are well documented, the ne-
cessity for keeping the healthy ones into safe condition still
exists. Therefore, the purpose of the research was to inves-
tigate the effect of eight-week aerobic exercises on quality
of life in healthy aged sedentary Men. In this regard, the dif-
ferent modes of aerobic exercises have been widely used to
improve the factors affecting the quality of life in aged peo-
ple. The results confirmed the hypothesis that 8 weeks of
aerobic exercise program significantly improves the over-
all quality of life in line with physical and mental func-
tioning in healthy aged sedentary men. It can be stated
that Aerobic exercises can increase the aged potentials to
perform their daily tasks (13). The findings demonstrate
that regular walking and slow running improves quality
of life physically and mentally, then it can be adopted by
health specialists as a safe and cheap strategy. One possi-
ble explanation for given results could be attributed to the
positive effect of walking on cardiovascular fitness, stress
control, and weight control (2). Consistent with our study,
Leinonen et al., and Chodzko-Zajko l suggested that regular
aerobic exercise improves the quality of life in older adults
(14, 15). Furthermore, Brach et al. showed that daily exer-
cise with medium intensity (20 - 30 minutes) contributes
to reduce activity limitations, increase role-playing, and
hence, increase the quality of life and well-being among
the aged persons (16). The study of Guttierrez et al. indi-
cated that exercise can increase the quality of life among
aged ones (17). Dehkordi, and Borzoo conducted the same
study on the old people living in the nursing homes of
Borujen, Shahrekord, and Ahwaz, and indicated the effec-
tiveness of intervention on the quality of life (18, 19). On
the contrary, Barrett et al. showed no significant effect of
anaerobic and resistance exercises on the quality of life
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Table 1. The Exercise Protocol

Week Session No. Exercise Intensity Warm-up Duration,
min

Walking Duration,
min

Slow Running
Duration, min

Cool Down Duration,
min

1 3 60% maximum heart
beat

10 8 2 10

2 3 60% maximum heart
beat

10 9 2.30 10

3 3 60% maximum heart
beat

10 10 3 10

4 3 60% maximum heart
beat

10 11 3.30 10

5 3 65% maximum heart
beat

10 12 4 10

6 3 65% maximum heart
beat

10 13 4.30 10

7 3 65% maximum heart
beat

10 14 5 10

8 3 65% maximum heart
beat

10 15 5.30 10

Table 2. General Characteristics of Participantsa

Variables Age, y Height, cm Weight, kg

Experimental group 69.53 ± 1.23 168.64 ± 2.08 69.45 ± 2.19

Control group 69.42 ± 1.95 170.35 ± 2.49 68.21 ± 3.23

P value 0.14 0.21 0.08

aData are given as means ± SD.

Table 3. Results of Kolmogorov-Smirnov Test

Variables General
Health

Physical
Functioning

Physical Role Bodily Pains Emotional
Role

Mental Health Vitality Social
Functioning

Kolmogorov
test

0.784 0.876 0.892 0.647 0.742 0.930 0.760 1.141

Significance
level

0.631 0.378 0.404 0.797 0.451 0.352 0.611 0.148

(20). Different methodology and training protocols can
be a possible reason for these convergent results. Despite
many studies on this issue, few studies investigated the ef-
fectiveness of aerobic exercise on the aged persons with
no special diseases. Since aerobic exercises such as walk-
ing and slow running are low-cost, easy to do and acces-
sible, the aerobic exercises are highly recommended for
healthy sedentary aged people in order to provide them
with healthy. This research presents several limitations.
The main limit is probably due to the low number of sub-
jects participating in the study. Another critical point is
related to different psychological fluctuation in aged per-
sons and also their different nutrition status which must
be further considered in future research.

4.1. Conclusion

Conclusively, an 8-Week of aerobic exercise program
significantly improves the quality of life among the aged
persons. Additional research with a greater number of sub-
jects and different exercise protocols are required to make
crucial decisions regarding the effectiveness of similar ex-
ercise programs on aged persons.
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Table 4. The Effect of the Aerobic Exercise on the Scores of the SF-36 Questionnairea

Domains Items Control Experimental

Pre-test Post-test Pre-test Post-test

Physical health

General health 41.35 ± 13.87 33.01 ± 15.63 44.39 ± 8.64 60.26 ± 12.45*

Physical functioning 43.23 ± 14.47 40.38 ± 15.74 50.77 ± 7.59 67.69 ± 11.83*

Physical role 52.47 ± 21.41 49.54 ± 20.19 49.61 ± 19.19 57.69 ± 35.79*

Bodily pains 32.69 ± 17.75 38.65 ± 18.84 54.04 ± 12.81 76.73 ± 18.46*

Mental health

Emotional role 46.24 ± 15.79 47.15 ± 14.13 43.26 ± 16.01 64.10 ± 28.74*

Mental health 53.54 ± 12.17 52.61 ± 12.53 59.69 ± 9.72 71.38 ± 13.35*

Vitality 46.92 ± 15.07 46.15 ± 14.16 52.98 ± 14.96 65.77 ± 13.82*

Social functioning 36.54 ± 13.94 29.80 ± 15.76 44.61 ± 15.37 66.35 ± 16.64*

aData are given as means ± SD.

Table 5. The Effect of the Aerobic Exercise on Quality of life (Independent t-Test)

Quality of Life Pre-Test, Mean ± SD Post-Test, Mean ± SD

Experimental group 46.04 ± 11.92 66.25 ± 9.61

Control group 44.21 ± 7.28 42.16 ± 8.07

P valuea 0.51 0.001

Abbreviation: SD, Standard Deviation.
aIndependent-test.
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Abstract

Objectives: Diabetic neuropathy is a type of nerve disorders caused by diabetes which leads to disruptions of axonal transports
and exercise can result in its improvement. However, mechanisms and the impact of exercise in these disruptions are not fully
understood. So, the purpose of this research is to investigate the effect of endurance exercise on contents of Kinesin - 5 and Dynein
motor proteins in sciatic nerves of male Wistar rats with diabetic neuropathy.
Methods: A number of Twenty - four male Wistar rats were randomly placed in four groups of six each: diabetes control, diabetes
exercise, healthy control, and healthy exercise. Intraperitoneal injection of streptozotocin (STZ, 45 mg/Kg) was used for induction
of diabetes. Moderate - endurance exercise protocol was performed for 6 weeks, two weeks after injection of STZ and diabetic neu-
ropathy was proven by mechanical allodynia and thermal hyperalgesia tests. 24 hours after the last training session, the rats were
dissected and their sciatic nerves were extracted. The contents of Kinesin - 5 and Dynein motor proteins were examined with enzy-
matic method (ELISA).
Results: Moderate - endurance exercise significantly improves mechanical allodynia and thermal hyperalgesia in rats. A significant
correlation was observed between mechanical allodynia and thermal hyperalgesia with resting levels of blood glucose (r = 0.68, p
= 0.001, r = 0.82, p = 0.001, respectively). A significant increase was observed in contents of Kinesin - 5 and Dynein motor proteins
in diabetes control compared with healthy control and diabetes exercise groups (p < 0.05). A significant increase was obtained in
contents of Kinesin - 5 and Dynein motor proteins in healthy exercise group compared to healthy control group (p < 0.05).
Conclusions: The results demonstrate that one of the possible factors involved in axonal transport dysfunction in diabetic neu-
ropathy can be STZ induced upregulation of Kinesin - 5 and Dynein motor proteins in diabetic rats. Endurance exercise as a non -
medication strategy can moderate the increase.

Keywords: Diabetic Neuropathies, Training, Kinesin, Dyneins

1. Background

Diabetes is one of the most common metabolic dis-
eases worldwide. It has serious complications such as
nephropathy, neuropathy, and retinopathy, as well as car-
diovascular problems, gastro - intestinal disorders, im-
mune system impairment and atrophy of skeletal muscle
(1). Reduction in capacity of nerve regeneration, among
various complications of diabetes disease, is the main fac-
tor involved in human and animals with diabetic neuropa-
thy. In addition to permanent changes in diabetic neuropa-
thy, nerve damage stimulates specific changes in damage
of neurotropic factors, their receptors, and intracellular

signaling pathways associated with altered neuronal func-
tions. However, the mechanisms of these changes have not
been fully explained (1). Neuropathy induced by diabetes
through different methods and mechanisms leads to de-
struction patterns in neurons, which initially affects sen-
sory neurons and then motor neurons (or motoneurons)
(2). In diabetic neuropathy, along with enhancement in du-
ration and severity of diabetes, sensory impairments usu-
ally occur earlier than impairments of motoneurons func-
tion and will emerge first in the lower limbs. In general,
motoneurons are not considered as the main goal in dia-
betes disease. Although it is predicted that they are faced
with less damages in diabetic neuropathy, it has not been
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proven in laboratory studies. Reduced motor nerve con-
duction velocity is one case that confirms this issue. Long
- term diabetic neuropathy has also been accompanied
by reduced action potential of lower muscle motor com-
bination in human attempts. In addition, non - sustain-
able neuromuscular connections are reported in these pa-
tients. However, this form of motor neurons involvement
is much lower (3). Neuronal targeting in diabetic patients
has unique features. In particular, targeting and damage
of sensory neurons occurs in diabetes before disruption of
motor neurons. The pattern of nerve damage observed in
diabetes is dying back, and loss of lower axons before com-
plete destruction of nervous tree is a characteristic. The
dying back pattern which is reflected in longer axons is
caused by impairment in production or onward transfer of
essential proteins (3).

Studies show that numerous neurodegenerative dis-
eases such as Alzheimers, Charcot - Marie - Tooth, amy-
otrophic lateral palsy, Huntington, and Parkinsons will
arise in case of creation of disruption in Kinesin and
Dynein motor proteins (4-7). This is while molecules and
various substances such as mitochondria, P75, GAP - 43,
Trk A, Trk B, BDNF, Amyloid Precursor Protein (APP), and
SNAP25 are transferred onward by these motor proteins
in neurons (8). On the other hand, performed studies on
rats with diabetic neuropathy show reduction in many of
these substances and molecules (4). Conversely, increased
activity in the form of regular exercise enhances ductility
and antioxidant system and up - regulation of neutrophils
and prevents neurons apoptosis (9). Exercise can also be
accompanied by RNA biosynthesis, increased axonal trans-
port, and increased neural sprouting followed by nerve cut
(10). In contrast, the majority of observed sensory and mo-
tor nerves disorders in diabetic neuropathy are attributed
to mitochondrial disorders in different parts of neurons,
and multiple synaptic deficits (5, 11, 12). With regard to the
involvement of neural motor proteins disorder in many
of neurodegenerative diseases, it is possible that they also
have a role in loss of sensory and motor neurons caused by
diabetic neuropathy disease. On the other hand, Exercise
as a non - pharmacological approach, has had beneficial ef-
fects on the motor proteins. Given the sensory and motor
neurons disorders in diabetic neuropathy, the effect of en-
durance exercise on contents of Kinesin - 5 and Dynein mo-
tor proteins in sciatic nerves of male Wistar rats with dia-
betic neuropathy will be discussed in this research.

2. Methods

A total of 24 adult male Wistar rats, weighing 271.3± 11.2
g, and 10 weeks old were prepared from department of pro-
duction & breeding of animals’ laboratory, Razi research

institute and transferred to animals’ laboratory of Tarbiat
Modarres University. All rats were kept in controlled envi-
ronmental conditions with an average temperature of 22
± 3 ˚C, 12:12 dark/light cycles. All the ethics of working with
animals were examined and approved by ethics committee
of Tarbiat Modarres University. After two weeks of orienta-
tion and animals’ adaptation to the new environment and
achieving to optimal weight of 326.3 ± 8.4 g (2), the rats
were randomly devided into four groups of six each: group
I (diabetes control), group II (diabetes exercise), group III
(healthy control), and group IV (healthy exercise). Neuro-
pathic pain behavioral testing was conducted as an indi-
cator of performance of sensory neurons, two weeks after
induction of diabetes (2) and after ensuring sensory neu-
ropathy had been obtained in rats (13), a 6 - week endurance
exercise protocol was performed (14). At first, during the
orientation phase and in order to habituate to laboratory
conditions (treadmill and manipulation exercises), the an-
imals were given exercise on a treadmill, 5 days a week for
10 - 15 minutes at a speed of 10 m/min. The rats were ex-
posed to behavioral testing for 3 days (2 times for each test-
ing) for adaptation to behavioral tests (15). 2 weeks after
induction of diabetes and by re - running pain behavioral
tests, as well as ensuring incidence of neuropathic pain in
diabetic groups, the endurance exercise protocol was then
carried out for 6 weeks (14). All training sessions were held
at the end of sleep cycle of the rats and during 4 - 6 p.m.
Behavioral tests were also conducted between 7 a.m and 10
a.m, to avoid meddler or confounding factors such as stress
- induced antinociception (15).

2.1. Diabetes Induction

After passing 12 hours of food deprivation, STZ solution
(45 mg/Kg dissolved in fresh citrate buffer 0.5 mol/L, pH 4.5;
Sigma, St. Louis, MO) was intraperitoneally injected for in-
duction of diabetes. The non - diabetic rats also received
an equivalent volume of citrate buffer. After passing of 48
hours from the injection and without fasting conditions,
measured blood drops were obtained with a small injury
by lancet on rats’ tail veins. A glucometer strip was used o
drop of blood was then placed on. The strip was read by
a glucometer device (Glucotrend 2, Roche Company, and
Germany). The rats with blood glucose levels higher than
300 mg/dL were considered as diabetic (2).

2.2. Behavioral Tests for Assessment of Diabetic Neuropathy

Mechanical allodynia and thermal hyperalgesia tests
were used for investigation of diabetic neuropathy. Von
Fery (USA Stoelting) different filaments in the range of 2
to 60 g were used for measurement of mechanical allody-
nia to determine sensitivity of skin to contact stimulates.
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Each test was started by filament with minimum weight
and filaments with higher weight were used in the lack of
response to minimum weight filaments. In the case that
response (lift of foot by animal) was observed 2 consecu-
tive times, the same weight was considered as Paw With-
drawal Threshold (PWT), and the test was finished. In the
case that the animals did not respond to any of the fila-
ments, such as the filament number 60, then 60 was con-
sidered as the threshold response. Each test was performed
3 times at intervals of at least 3 minutes. Their mean num-
ber was considered as Paw Withdrawal Threshold. Mechan-
ical allodynia measurement before administration of STZ
was conducted 14 days after injection. Thermal hyperalge-
sia was measured by the modified method of Hargreaves et
al. (1988) (13).

2.3. Endurance Exercise Training

The training was performed with intensity of 60-70%
of maximal oxygen uptake (14). The exercise group per-
formed endurance exercise with moderate-intensity of
treadmill exercises in a 5 - session program in a week for 6
weeks. Speed and duration of treadmill exercise was grad-
ually increased from 10 m/min for 10 minutes in the first
week, 10 m/min for 20 minutes in the second week, 14 - 15
m/min for 20 minutes in the third week, 14 - 15 m/min for 30
minutes in the fourth week, to 17 - 18 m/min for 30 minutes
in the fifth week. All exercise variables in the final week (the
sixth week) were kept constant in order for the obtained
adaptations to reach to steady state conditions (15).

2.4. Tissue Extraction Method and Measurement of Kinesinand
Dynein Proteins

The rats were anesthetized by intraperitoneal injection
of ketamine (90 mg/Kg) and xylazine (10 mg/Kg), 24 hours
after the last exercise session. The sciatic nerves were iso-
lated from certain parts with equal size. They were then
frozen in liquid nitrogen at -80 ˚C and kept for further
analysis (16). The tissues in Nonidet P - 40 (NP - 40) buffer
(containing Tris, Triton × 100 and NaCl), with cocktail in-
hibitors were homogenized by electrical homogenizer and
the concentration of total protein was measured by Brad-
ford method. The amount of Dynein and Kinesin - 5 (KIF5B)
was measured by enzymatic method (ELISA), using CUS-
ABIO kit (catalog number CSB - EL007292RA) and Life Sci-
ence kit (catalog number E95507RA), respectively.

2.5. Statistical Analysis

Kolmogorov - Smirov test was used to determine the
quality of data. Two - way ANOVA, One - way ANOVA, and
Post Hoc Scheffe Tests were used to determine significance
of difference between variables and their interaction. A
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Figure 1. Paw Withdrawal Latency (PWL) changes in thermal hyperalgesia test in var-
ious groups. * Significant difference with Healthy Control group (p < 0.01); # Signif-
icant difference with Healthy Exercise group (p < 0.01); † Significant difference with
Diabetes Control group (p < 0.01)

significance level (P ≤ 0.05) was determined for investiga-
tion of hypothesis tests and to decide whether to accept
or reject the hypothesis. All statistics procedures were per-
formed using SPSS version 17.

3. Results

Blood glucose levels in diabetic groups were signifi-
cantly higher than in healthy group (p = 0.0001) at the
beginning of the exercise program, this significant differ-
ence still existed after 6 weeks of endurance exercises (p
= 0.0001). Blood glucose levels in diabetes exercise group
were significantly lower than in diabetes control group (p
= 0.0001) at the end of the exercise program (Table 1). Ini-
tial weight of rats in different groups did not have signifi-
cant difference (p = 0.07). However at the end of study, the
mean of body weight changes in diabetes control and dia-
betes exercise groups was significantly lower than healthy
control (p = 0.0001 and p = 0.001, respectively). The mean
of body weight in diabetes exercise group was significantly
lower than diabetes control (p = 0.04) (See Table 1).

The mean change in Paw Withdrawal Latency (PWL) in
thermal hyperalgesia test and before beginning of exer-
cise program (two weeks after induction of diabetes) in di-
abetes groups was significantly lower than healthy groups
(p = 0.0001). After exercise program, only the mean change
of diabetes control was significantly lower than the other
groups (p = 0.0001) (See Figure 1).

The mean change of Paw Withdrawal Threshold (PWT)
in mechanical allodynia test before beginning of exercise
program (two weeks after induction of diabetes) in dia-
betes groups was significantly lower than healthy groups
(p = 0.0001). After exercise program, although the mean
change of diabetes exercise was significantly lower than
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Table 1. Changes in Body Weight and Blood Glucose Levels in the Studied Groupsa

Variables Groups Before Exercise After Exercise

Body weight (g)

Diabetes Controlb , c 330 ± 16.3 297.6 ± 21.7

Diabetes Exerciseb , c , d 334.3 ± 17.2 276.1 ± 27.4

Healthy Control 315.29 ± 13 382.1 ± 42

Healthy Exercise 318.6 ± 15.4 353.6 ± 32.5

Blood glucose levels (g/mL)

Diabetes Controlb , c 356.7 ± 20.8 511.9 ± 30.5

Diabetes Exerciseb , c , d 345 ± 14.2 457.4 ± 15.3

Healthy Control 99.7 ± 9.7 99.8 ± 6.5

Healthy Exercise 100.3 ± 6.9 92.8 ± 7.6

aValues are expressed as Mean ± SD.
bSignificant difference with Healthy Control group (p < 0.01).
cSignificant difference with Healthy Exercise group (p < 0.01).
dSignificant difference with Diabetes Control group (p < 0.01).
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Figure 2. Paw Withdrawal Threshold (PWT) changes in mechanical allodynia test
in various groups. * Significant difference with Healthy Control group (p < 0.01); #
Significant difference with Healthy Exercise group (p < 0.01); † Significant difference
with Diabetes Control group (p < 0.01)

the healthy groups (p = 0.001), it was significantly higher
compared with diabetes control (p = 0.04) (See Figure 2).

All rats in exercise groups were able to consistently per-
form 6 weeks of endurance exercises. The results of Two
- way Analysis of Variance (diabetes × exercise) showed a
significant effect of interaction in the amount changes of
Kinesin - 5 and Dynein motor proteins (p = 0.00 and p =
0.02, respectively) (Table 2). The results suggested a sig-
nificant increase in the contents of Kinesin - 5 and Dynein
motor proteins in diabetes control compared with healthy
control and diabetes exercise (Kinesin - 5: p = 0.001 and
p = 0.001; Dynein: p = 0.04 and p = 0.001, respectively);
also, a significant increase in the contents of Kinesin - 5 and
Dynein motor proteins healthy exercise was obtained com-
pared with healthy control (p = 0.01 and p = 0.02) (See Table
2).

Table 2. Changes of Kinesin - 5 and Dynein in the Studied Groupa

Groups
Variables

Kinesin - 5 (ng/mL) Dynein (pg/mL)

Diabetes Control 1.62 ± 0.07 0.34 ± 0.05

Diabetes Exercise 1.50 ± 0.09b 0.39 ± 0.04b

Healthy Control 1.45 ± 0.1b 0.3 ± 0.04b

Healthy Exercise 1.57 ± 0.12c 0.35 ± 0.04b , c

aValues are expressed as Mean ± SD.
bSignificant difference with Diabetes Control group (p < 0.05).
cSignificant difference with Healthy Control group (p < 0.05).

4. Discussion

The neuropathic pain model of systemic injection of
STZ was performed in this study to investigate chronic ef-
fects of increased activity in the form of endurance exer-
cise on behavioral response of neuropathic pain. The ob-
tained results from this study showed that increased ac-
tivity in the form of moderate endurance exercise can im-
prove neuropathic pain responses in mechanical allodynia
and thermal hyperalgesia. This result is consistent with
some studies suggesting the significant effects of exercise
training on neuropathic pain responses in various pain
models (11, 15). Conversely, some studies have failed to con-
firm the effects of exercise training on improvement of
neuropathic pain (17). The reason for the difference could
be due to difference in type of pain creation model (15, 17).
The present study showed that moderate intensity exercise
training caused a significant reduction in blood glucose
levels in diabetes exercise group. Since muscles are the
most common place for consumption of resting metabolic
fuel, the increased muscular activity during aerobic exer-
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cise increases fuel requirements. Therefore, the factor that
affects the reduction of blood glucose levels, also improves
pain behavioral responses.

The results suggested that diabetes could result in the
increase of Kinesin - 5 and Dynein proteins in sciatic nerves
of diabetic rats which is in consistent with studies showing
that axonal transport motor proteins in other neurodegen-
erative diseases such as Alzheimers, Charcot - Marie - Tooth,
amyotrophic lateral palsy, Huntington, and Parkinsons are
subject to change (7). Studies showed many molecular dis-
orders such as down regulation of mRNA, structural pro-
teins such as neurofilaments and tubulin subunits, and
other proteins such as GAP - 43, Trk A, CGRP in sensory neu-
rons of STZ - diabetic rats (16, 18). On the other hand, on-
ward axonal transport NT - 3, BDNF, AND p75NTR is reduced
in diabetic rats (4, 8). So it seems that the amount of mo-
tor proteins is faced with down-regulation in these condi-
tions on contrary with the findings of this research. So,
here we are faced with a fundamental question: why does
expression of motor proteins increase in diabetic neuropa-
thy conditions? The results of a study performed by Bap-
tista et al. (2013) showed that diabetes leads to increase
in expression and amount of Kinesin and Dynein in hip-
pocampus of the rats. The researchers, based on the fact
that hyperglycemia is a major factor in complications of di-
abetes, and in relation to cause of enhancement of the mo-
tor proteins, examined kinetics and the number of the pro-
teins in hippocampal neurons in vitro and in conditions
of high levels of glucose. The results suggested that en-
durance exercise prevents increase in contents of Kinesin
- 5 and Dynein motor proteins in sciatic nerves with di-
abetic neuropathy. In line with the results, Molten et al.
(2004) showed that voluntary running on enhances nerve
regeneration in sensory neurons after sciatic nerve dam-
age. They attributed increase of sensory neurons regener-
ation to increase in expression of synapsin I, NT - 3, BDNF,
and GAP - 43 (19).

It seems that neurons in response to increased activ-
ity in the form of endurance exercise, act in a rational and
efficient method. Another problem is the reason for in-
crease of the motor proteins in pathologic conditions of
diabetic neuropathy. The pattern of nerve destruction in
diabetes disease is as dying back model that is character-
ized by loss of lower axons before complete destruction
of nervous tree. The dying back model is induced by pro-
duction or onward transport of essential proteins that are
characterized in longer axons. According to the results of
this study, based on increase of axonal motor proteins con-
tents due to diabetes, as well as endurance exercise and
performed studies on axonal abnormalities in other neu-
rodegenerative diseases, a new possible hypothesis in the
field of axonal transport and neuronal degenerative dis-

ease can be presented by the name of Cargo & Driver The-
ory (3).

4.1. Conclusion

The present study generally shows that moderate - en-
durance exercise can have chronic effects on improvement
of neuropathic pain. So, this research suggests that one of
the possible factors involved in dysfunctional axonal trans-
port in diabetic neuropathy, is due to the increase of Ki-
nesin - 5 and Dynein motor proteins’ contents in sciatic
nerves of diabetic rats. Conclusively, Endurance exercise
can be considered as a non - pharmacological strategy for
neuropathic pain.
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Abstract

Objectives: Anthropometric traits are closely related to health improvement as well as motor skills, psychological and sociological
development. Therefore, the aim of this study was to investigate the differences in anthropometric traits of high school students
and trend of changes among them.
Methods: The anthropometric parameters including weight, height and body mass index (BMI) were measured in 60 male and
female students, aged 17 ± 0.5 years. Descriptive statistics and t-independent test was used to analyze the data.
Results: The results suggested that there were statistically significant differences in the height (t = 7.40; P < 0.000) and body weight
(t = 3.62; P < 0.001) of male and female students, while no significant difference was found in BMI values in the two groups (t = -0.33, P
> 0.001). In addition, it was suggested that 68% of male and female high school with mean BMI of 25 and 13 respectively, had normal
nutrition status. 14.6% of male and 10.5% of female students had malnutrition. 21% of female students and 17% of male students had
an excessive malnutrition.
Conclusions: Although, today’s development is moving towards the advancement of technology, the life style especially nutrition
status and physical activity needs to be seriously considered. However, mush research is needed to understand the effective factors
on life style of different age groups especially students who are so involved in threaten of hypokinesian lifestyle.

Keywords: Body Mass Index, Obesity, Anthropometry

1. Background

A large number of research in health sciences as well
as its subdesciplines such as physical education and sport
sciences are related to the study of certain segments of
the psychosomatic status of a person. The primary ba-
sis of psychosomatic status is the growth and develop-
ment of the human organism that defines quantitative
and qualitative anatomical, physiological and psycholog-
ical changes, and the development of sensory and motor
skills. when considering the effects of phylogenies and on-
togenesis on the developmental trend of human, a num-
ber of complex endogenous (heredity, race, hormonal sta-
tus, sex) and exogenous factors (nutrition, socioeconomic
condition, geographically-climatic, birth weight, chronic
diseases, seasonal differences, secular increase, physical ac-
tivity) must be noticed (1). The prevalence of obesity in
children has been on the rise globally and currently con-

stitutes a public health problem (2) due to the accelerated
rate of unhealthy diet, reduced or lack of enough move-
ment (i.e., hyperkinesia lifestyle) (3). Hypokinesia conse-
quences are mostly related to the common chronic and
metabolic syndrome disease and it is often more occurred
in older than in younger school ages. Since, younger chil-
dren neutralize the problem unconsciously through the
game, while this problem increases with age (4). Diagno-
sis of overweight and obesity status in younger ages has
been of interest among researchers in order to gain an in-
sight into the current status of growth and development
potentials in any community (5, 6). Extra body weight
during childhood and adolescence is associated with ad-
verse health consequences throughout the life span. In
young children, physical activity, even without reducing
calorie intake is a very effective method for reducing the
risk of chronic illnesses, regardless of the degree of obe-
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sity (7). There are some studies reporting that the health re-
lated risk factors of obese persons who regularly engaged
in physical activity is no greater than the sedentary peo-
ple with ideal body mass. Having considered 141 articles in
PubMed, It was suggested in a review study that grades 2
and 3 obesity were significantly with higher all-cause mor-
tality compared to grade 1 and overweight (8).

Booth, et al. (2003) conducted a study in order to de-
termine changes in the prevalence of overweight and obe-
sity among young Australians aged 7 - 15 years, 1969 - 1985
ended in 1997 (9). The results suggested that the prevalence
of overweight and obesity were significantly increased by
60% - 70% between 1985 and 1997 in both males and fe-
males. From 1969 to 1985, there were no changes in the
prevalence of overweight and obesity in girls, hile it was
increased by 35% among boys. The results of the six-year
follow-up of 296 patients (aged 10 to 16 years in 2001 and
2007) showed that there was no difference in BMI in the
sixteen year olds. It was also shown that low values of aer-
obic capacity with high BMI at age of 10 years predicts obe-
sity at the age of 16. As a result, it was stated that normal
weight and good aerobic fitness at the age of 10 would re-
sult in lowering the BMI in the 16th year. Perception of
body weight is a strong determinant of nutrition habit and
weight management in adolescents. Adolescents who have
normal weight, but think of themselves to be overweight,
have a higher risk of eating disorders such as anorexia ner-
vosa (10). On the other hand, adolescents who are over-
weight but do not see themselves as such, will probably not
participate in weight control such as diet and exercise (10).

It is estimated that 15 to 20% of American children aged
6 to 17 years of age have an excessive body mass, which is an
alarming result (11). The concerning problem of obesity de-
termined the European Union to consider the day of May
22, 2010 as the first European obesity day (EOD). EOD is a
pan European independent initiative that unites all the re-
sponsible factors for making the public aware regarding
the weight excess problems, and recognizing obesity as a
chronic illness.

Measurement of the morphological characteristics of
the human body is an integral part of a some applied re-
search, primarily in the field of sports medicine, as well
as in the field of physical education and sport sciences
(12). One-time anthropometric measurement, not only
provides an insight into the average state of physical de-
velopment, but also extends to helping the Health author-
ities and policy makers for practical purposes. Further-
more, the anthropometric measurements enable the set-
ting of norms. The evaluation of the morphological char-
acteristics through the standard index gives the examin-
ers specific guidelines (6). BMI is used to define the med-
ical standard of obesity in many countries since the mid-

1980s, and this method of assessment is also used in statis-
tics of the world health organization (13). Based on the evi-
dences, increased BMI values increase the risk of cardiovas-
cular diseases (hypertension, myocardial infarction, and
pulmonary diseases, sleep apnea syndrome) (14-16). How-
ever, the basic critique of BMI as an indicator of child nutri-
tion is that it does not directly measure the amount of fatty
tissue. In teenagers with well-developed muscles, it can
be interpreted as an overweight person, while a child with
normal BMI could have extra fat mass in some sites of body.
On the other hand, BMI does not capture information on
the mass of fat in different body sites during the growth
and development processes. It must be noted that the
degree of development also differs among different ages,
gender and ethnic groups. Therefore, the determination
of obesity in children is done using special curves of the
so-called, BMI percentiles that are adapted to the age and
gender of the child. Although, a large number of children
with high BMI are indeed obese, other parameters such as
waist/hip ratio (WHR), waist/stature ratio (WSR) should be
used to diagnose obesity. BMI percentiles are a clinical indi-
cator used to compare children of the same age. In connec-
tion with the above mentioned, this research was carried
out with the aim of the diagnosing somatic status of pupils
of older school age and possible differences in quantitative
indicators of somatic status, depending on sex using BMI
and its percentile.

2. Methods

The research covered the population of elderly school
children from Bijelo Polje (Montenegro). The sample con-
sisted of a total of 60 respondents with mean age of 17±0.5
years, divided into two sub-classes: 41 male students (aver-
age height, 178.07± 7.52 cm; body weight, 68.29± 10.91 kg;
BMI, 21.52 ± 3.06 kg/m2) and 19 female students (average
height, 163 ± 7.14 cm; body weight, 57.89 ± 9.75 kg; BMI,
21.82 ± 3.49 kg/m2) who regularly attended physical edu-
cation in secondary vocational school. The measurements
were done in the physical education room of the secondary
vocational school in Bijelo Polje, according to the IBP proto-
col. All students participated in measurement voluntarily.
Variables taken for the analysis of somatic status included:

1- Body height (AVIS-cm),
2- Body weight (AMAS-kg),
3- Body mass index (BMI-kg/m2).
The body height was measured by an Anthropometer,

while the body weight was measured by a digital scale. The
data obtained in the research were processed in the sta-
tistical package SPSS Statistic 20.0. The results were ob-
tained by descriptive statistics and the T-test for indepen-
dent samples. For the assessment of student’s nutritional
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status, the BMI (kg/m2) and percentile range standard were
applied.

Table 1. Values of the BMI and Percentiles Relative to Nutrition Status

Status Percentile Range BMI, kg/m2

Malnutrition < 5th < 18.5

Normal nutrition 5th to 85th 18.6 - 24.9

Excessive nutrition 85 to < 95th 25 - 29.9

Obesity I degree > 95th 30 - 34.9

3. Results

The physical characteristics of subjects can be seen in
Table 2. The average body height of the male students (178
cm) is considerably more than the female students (163
cm). It is evident that the values of CV% show a lower ho-
mogeneity of body height in female (4.38%) compared to
male students (4.22%). The same results for the values of the
body weight was found (68.29 versus 57.89 for males and
females, respectively). It is also evident that the minimum
body weight of both sexes is almost equal (about 1 kg differ-
ent), as opposed to the maximum weight, where the differ-
ence is 20 kg. Female students also showed less homogene-
ity of results (CV% 16.84) than male students (CV% 15.97).
Generally, in this variable, both sub-samples are defined
with a significant low homogeneity, which is confirmed by
the values of the range of results (Rank). Body mass in-
dex (BMI) as an indicator of the physical status of both sub-
samples showed quantitatively quiet equal values (BMI of
male students equals to 21.52 kg/m2 or 54th percentile and
BMI of female students is 21.82 kg/m2 or 62th percentile),
which is a significant homogeneity in relation to the aver-
age values of body height and body weight.

To determine the statistically significant differences
between sexes, the T-test for the significance level at P <
0.01 was applied (Table 3). By inspecting the Table, it is ev-
ident that there were significant differences in anthropo-
metric measurements of body height (t = 7.40; P < 0.01)
and body mass (t = 3.62; P < 0.01), unlike BMI weren’t sig-
nificantly different between males and females.

Trend of BMI changes in relation to nutrition status is
seen in Figure 2. of male and female students had normal
nutrition and 14.6% of male students and 10.5% of female
students had malnutrition. 21% of female students and 17%
of male students had an excessive malnutrition.

4. Discussion

Obesity posses one of the most serious health concerns
in Europe. In order to have a real chance to fight this phe-
nomenon and keep it under control, all factors involved
must be taken into account (17). The research was carried
out with the aim of diagnosing the somatic status of ado-
lescent students and the difference in quantitative indica-
tors of somatic status depending on the gender. Although
the number of the students was 60, the results well de-
termined the trend of changes in the psychosomatic sta-
tus of the body with the emphasis on changes in physi-
cal status. It is known that over-nutrition in children and
adolescents is a complex disorder whose incidence has
been increased significantly in recent years, which is a ma-
jor health problem in the developed world (18). Obesity
mostly occurs as a result of insufficient physical activity
and sedentary lifestyle from the earliest age. Previous stud-
ies have suggested that regular physical activity is associ-
ated with health other than any genetic factor (3, 19). The
assumption is that low physical activity has a major nega-
tive impact on the psychomotor and psychosomatic traits
of students. Studies have shown that the incidence of obe-
sity is increasing in all age groups in both sexes. The more
the index exceeds the scope of normal value, the greater
the risk of the development of various diseases of the heart,
diabetes and high blood pressure.

By considering the trend of physical changes in male
and female students, we would come to the conclusion
that most of the subjects had normal nutrition, while a few
of the male and of female students had malnutrition sta-
tus. The result is supported by a six-year follow-up study in
300 subjects aged 10 - 16 years (20). It was suggested that
high BMI at age 10 predicts obesity at the age of 16.

The results of our research are in accordance with a
study that showed significant differences in terms of body
height and body mass between male and female students
(21). Another indicator which was not taken into account in
the study is waist circumference which can be a useful in-
dicator of nutritional status in children and in adults (22),
so studying WHR in future studies is highly recommended.
Based on a study, people with the highest waist circum-
ference had the greatest tendency for hypertension, dia-
betes, increased blood fat and metabolic syndrome, com-
pared to those with a normal waist circumference (22)). It
is known that heredity plays an important and key role in
the growth and development in humans. In research on
the effect of heredity on BMI, It was found that hereditary
had a major influence on body weight and BMI (23). They
concluded that body weight and obesity were under strong
genetic control, and that the environment in which a per-
son grows, has relatively little influence. Hence, the impor-
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Table 2. Descriptive Statistics of Studentsa

Variables Mean Min. Max. Rang SD CV%

Height, cm

Male 178.00 163.00 203.00 40 7.52 4.22

Female 163.00 148.00 172.00 24 7.14 4.38

Weight, kg

Male 68.29 49 102 53 10.91 15.97

Female 57.89 48 82 34 9.75 16.84

BMI, kg/m2

Male 21.52, 54a 16.96, 11a 28.86, 82a 11.90, 71a 3.06, 13.32a 14.21, 24.66a

Female 21.82, 62a 17.21, 63a 28.72, 92a 11.51, 29a 3.49, 9.11a 15.99, 14.69a

aPercentile%.

Table 3. Gender Differences (T-Test for Independent Samples, 2-Tailed)

Variables Mean ± SD t-Value P < 0.001 Sig. (2-Tailed) 95% Confidence Interval of the Difference

Lower Upper

Height, cm 7.40 0.000a 10.95 19.18

Male 178.07 ± 7.52

Female 163.00 ± 7.14

Weight, kg 3.62 0.001a 4.70 16.08

Male 68.29 ± 10.91

Female 57.89 ± 9.75

BMI, kg/m2 -0.33 0.749 -2.08 1.47

Male 21.52 ± 3.06 (54a)

Female 21.82 ± 3.49 (62 a)

Abbreviations: Mean, mean value; SD, Standard Deviation.
aPercentile%.

Figure 1. BMI for Male and Female Students

tance of healthy lifestyle as a means of preventing exces- sive obesity must be an integral part of everyday life of high
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Figure 2. Trend of BMI Changes in Relation to Nutrition Status

school students for maintaining health in today’s modern
society.

4.1. Conclusion

The results of the current study of a sample including
60 students of both sexes, age 17±0.5 years, confirmed the
differences between male and female respondents in an-
thropometric parameters, while no significant difference
was found in the two groups. What is encouraging, how-
ever, is the fact that most of male and female students were
in the normal nutrition and BMI status. All in all, the re-
sults are not too alarming, but it is important to monitor
and record the changing trend of physical traits, especially
those who follow the poor lifestyle.
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14. Cho YG. Cardiovascular Risk Assessment Based on Combined Body
Mass Index and Waist Circumference in Korean Adults. Korean J
Fam Med. 2017;38(6):313–4. doi: 10.4082/kjfm.2017.38.6.313. [PubMed:
29209468].

15. Carrillo-Larco RM, Bernabe-Ortiz A, Sacksteder KA, Diez-Canseco F,
Cardenas MK, Gilman RH, et al. Association between sleep diffi-
culties as well as duration and hypertension: is BMI a mediator?.
Glob Health Epidemiol Genom. 2017;2. e12. doi: 10.1017/gheg.2017.10.
[PubMed: 29276619].

16. Taheri M, Irandoust K. The exercise-induced weight loss improves self-
reported quality of sleep in obese elderly women with sleep disor-
ders. Sleep Hypnosis. 2017.

17. Balint T, Dobrescu T, Rata M, Cristuta A. Research regarding the assess-
ment of a body’s normal size by using the body mass index. Gymna-
sium. 2010;11(2):14–20.

18. Al-Nakeeb Y, Duncan MJ, Lyons M, Woodfield L. Body fatness and physi-
cal activity levels of young children. Ann Hum Biol. 2007;34(1):1–12. doi:
10.1080/03014460601079886. [PubMed: 17536750].

19. Psaltopoulou T, Ilias I, Alevizaki M. The role of diet and lifestyle in pri-
mary, secondary, and tertiary diabetes prevention: a review of meta-
analyses. Rev Diabet Stud. 2010;7(1):26–35. doi: 10.1900/RDS.2010.7.26.
[PubMed: 20703436].

20. Ekblom OB, Bak EA, Ekblom BT. Trends in body mass in Swedish ado-
lescents between 2001 and 2007. Acta Paediatr. 2009;98(3):519–22. doi:
10.1111/j.1651-2227.2008.01154.x. [PubMed: 19055654].

21. Domagoj Š, Vlatka K, Petar P. anthropometrical, motorical and func-
tional abilities of first-grade secondary school students. Hrvat Šport-
skomed Vjesn. 2010;25(2):67–74.

22. Kang SH, Jung DJ, Lee KY, Choi EW, Do JY. Comparison of Various
Anthropometric Indices as Risk Factors for Hearing Impairment
in Asian Women. PLoS One. 2015;10(11). e0143119. doi: 10.1371/jour-
nal.pone.0143119. [PubMed: 26575369].

23. Rokholm B, Silventoinen K, Angquist L, Skytthe A, Kyvik KO, Sorensen
TI. Increased genetic variance of BMI with a higher prevalence of
obesity. PLoS One. 2011;6(6). e20816. doi: 10.1371/journal.pone.0020816.
[PubMed: 21738588].

Int J Sport Stud Hlth. 2018; 1(1):e68101. 547



This page intentionally left blank.



ONLINE SUBMISSION
This journal accepts only manuscripts through the online submission 

system. It is easy to use and easy to track, thus by conducting all steps 
electronically, your submission will be expedient. Contributors can submit 
via our website. Once you submit an article, it will be forwarded to one of 
the editors and afterwards to at least two peer-reviewers. The author will be 
notified of the submission process by means of E-mail.

COVER LETTER
This letter should be uploaded online as a word file. The author should state 

that the manuscript has not been and will not be published or submitted 
elsewhere. The financial disclosure should be declared. The letter must 
include a statement declaring that the study complies with current ethical 
considerations. Authors reporting experimental studies on human subjects 
must include a statement of assurance in the Materials and Methods section 
of the manuscript reading that: (1) informed consent was obtained from 
each patient included in the study and (2) the study protocol conforms to the 
ethical guidelines of the 1975 Declaration of Helsinki.

MANUSCRIPT PREPARATION
Manuscripts should be in Word Document (Microsoft Word 97, 2003, 

2007, 2010, 2013) in English and should follow the style of the Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals, a copy of 
which can be found at www.icmje.org.

WORD COUNT LIMITS
• Super Short Articles: up to 500 words (allowed reference count is 5, allowed 
illustrations/tables & figures is 1)
• Short Articles: up to 1500 words (allowed reference count is 20, allowed 
illustrations/tables & figures is 3)
• Normal Articles: up to 3500 words (allowed reference count is 55, allowed 
illustrations/tables & figures is 5)
• Long Articles: up to 5000 words (allowed reference count is 85, allowed 
illustrations/tables & figures is 7)
• Figure Legends (including multiple figure parts): 55-75 words
• Acknowledgments (not including research funding): 45-55 words

FONTS
Use the font Times New Roman size 12 for the body, size 12 bold for 

subheadings, size 14 for headings, and size 14 bold for the title, Line spacing 
= Double.

TITLE PAGE
The title page should state:

• Title: Capitalize the initial of each word except prepositions with less than 
three letter.
• Author(s): Full name of all authors should be mentioned.
•Affiliation: Author’s affiliation containing: Department, University, City, 
Country.

• Corresponding author: one of the authors should be chosen. Address, 
telephone and fax number, and E-mail should be written.

ABSTRACT AND KEYWORDS
[required for research articles, review articles, case reports]

• Abstract of research articles and brief reports should be structured as below:
Background, Objectives, Materials/Patients and Methods, Results and 

Conclusions. A list of 3-10 keywords must be provided for indexing purposes. 
All keywords should be provided according to MeSH terms at: http://www.
nlm.nih.gov/mesh/MBrowser.html.

ARTICLE BODY
Generally includes the: Background, Objectives, Materials/Patients and 

Methods, Results, Discussion, and References.
• Background: This should summarize the rationale for the study.
• Objectives: State the aims of the study.

• Materials/Patients and Methods: This should include exact method or 
observation or experiment. If an apparatus is used, its manufacturer’s name 
and address should be given in parentheses. If a drug is used, its generic 
name, dose, and route of administration must be given. Statistical method 
must be mentioned and specify any general computer program used.
• Results: Must be presented in the form of text, tables and illustrations.

The contents of the tables should not be all repeated in the text. Instead, 
a reference to the table number may be given. Long articles may need sub-
headings within some sections (especially the Results and Discussion).
• Discussion: This should emphasize the present findings and their 
differences or similarities with other work done in the field by other workers. 
Emphasize the new and important aspects of the study and the conclusions.
• Acknowledgments: All contributors who do not meet the criteria for 
authorship should be covered in the acknowledgment section. Persons 
who provided technical help and writing assistance should also be 
acknowledged.
• Tables: All tables must be included at the end of the manuscript.
 Tables in the word file should be separated by page break (each table on 

a separate page).

 Each table should have borders with normal style without any colored 
row or column.

 The style of table should be simple.

 Each cell contains only one paragraph or one line.

• Figures: Figures must be submitted as separate files in the form of tiff 
(.tif), jpeg (.jpg), png (.png), or Photoshop (.psd). Authors should declare in 
the cover letter that all figures of their manuscripts are original. Resolution 
should be 300 dpi for a 3*2 inch figure.
• Units, Symbols, and Abbreviations: Internationally accepted units 
(International System of Units), symbols, and abbreviations must be 
used. Abbreviations should be used sparingly and must be introduced in 
parentheses upon the first mention.
• Drug Names: Generic drug names must be used.

REFERENCES
This journal accepts references according to Vancouver style (with some 

minor changes) rules established by the International Committee of Medical 
Journal Editors. In the Vancouver system, the only indication required in the 
text of a paper is a number, allocated in ascending sequence, and presented 
in the text either in brackets, or in superscript. For example:

“Recent randomized controlled trials in primary care showed benefits 
for patients with depression from increased telephone support, better 
cooperation between primary care and mental health professionals, and 
more systematic follow up (7).”

If the same source is cited again later in the text, the same number is used 
once more. If multiple references are cited, use a hyphen to join an inclusive 
range of numbers thus: (2-5). Use commas without spaces to separate non-
inclusive numbers in a multiple citation thus: (2-5, 7, 10).

• Books and Other Monographs

The details needed to construct a book reference are presented below.
Each author’s surname followed by the initials (in the same order as they 

appear on the title page), a comma should separate each author’s name. Title 
of the book. Edition of the book if there has been more than one. Place of 
publication or town of origin followed by a colon, Publisher’s name, followed 
by a semi-colon, Year of publication. e.g.

Ford MJ, Munro JF. Introduction to Clinical Examination. 7th ed. Edinburgh: 
Churchill Livingstone; 2000.

If only a part is cited, add the page numbers, and volume number in the 
case of multi-volume works, at the end of the reference.

Meltzer PS, Kallioniemi A, Trent JM. Chromosome Alterations in Human 
Solid Tumors. In: Vogelstein B, Kinzler KW, editors. The Genetic Basis of 
Human Cancer. New York: McGraw-Hill; 2002. p. 93-113.

If you need to reference a book written by more than six authors, list the 
first six authors’ names followed by “et al” thus:

Cohen J, Brown A, Smith B, Jones G, Murphy M, McKay P et al.

• Standard Journal Article
List the first six authors followed by et al., paper title, journal title 

INSTRUCTION FOR AUTHORS



abbreviation, year of publishing, volume number, issue number in 
parentheses, page range. e. g.

Meydani SN, Leka LS, Fine BC, Dallal GE, Keusch GT, Singh MF, et 
al. Vitamin E and Respiratory Tract Iinfections in Elderly Nursing 
Home Residents: a Randomized Controlled Trial. JAMA. 2004 Aug 
18;292(7):828-36.

• Online Sources
For all websites references you need to note the date that you accessed the 

information, and database name or web address (URL). e.g.
Royal College of General Practitioners. The Primary Health Care Team. 

RCGP website 2003 [cited 2004 Sep 22]; Available from: URL: http://
www.rcgp.org.uk/information/publications/information/PDFInfo/21_
OCT_03.pdf

REVIEW PROCESS
All submitted manuscripts are subject to peer review and editorial 

approval. Articles will be sent to at least 2 reviewers. Authors are usually 
notified within 1-2 months about the acceptability of their manuscript. 
Once receiving reviewers comments, authors are requested to send the 
revised article, and a copy of their reply to the reviewers, including the 
comment and explaining the replies to questions and changes made to the 
revised version within 72 hours.

PROOFS
Proofs will be sent to the corresponding author. Galley proofs should be 

returned within 72 hours from receipt.

TYPE OF ARTICLES
This journal publishes research articles, systematic review articles, meta-

analyses, invited review articles, case reports, and letters.

• Research Articles
Traditional division into sections is required: Title, Keywords, 

Addresses and which author address for correspondence, Structured 
abstract, Background, Objectives, Materials/Patients and Methods, 
Results, Discussion, References and Acknowledgements, Legends for 
Figures and Tables.

• Systematic Review (Meta-Analysis)
Authors should report systematic reviews in accordance with the PRISMA 

(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 
statement. For Systematic Reviews, the abstract should be subdivided into 
the following sequential sections:

Context; Data Sources, Study Selection, Data Extraction, Results, 
Conclusions, and Keywords. Systematic reviews should be 3500-4000 words 
(abstracts to be structured as above). Consult: The Cochrane Reviewers’ 
Handbook Meta-analysis of observational studies.

• Review Article
In a review article both abstract and text of the manuscript, include 

following items:
 Context: Include 1 or 2 sentences describing the clinical question or issue 

and its importance in clinical practice or public health.

 Evidence Acquisition: Describe the data sources used, including the 
search strategies, years searched, and other sources of material, such 
as subsequent reference searches of retrieved articles. Explain the 
methods used for quality assessment and the inclusion of relevant 
articles.

 Results: Address the major findings of the review of the clinical issue or 
topic in an evidence-based, objective, and balanced fashion, emphasizing 
the highest-quality evidence available.

 Conclusions: Clearly state the conclusions to answer the questions 
posed if applicable, basing the conclusions on available evidence, and 
emphasize how clinicians should apply current knowledge.

• Brief Report
Reports should contain 1000 - 2000 words and should contain a structured 

abstract of 200 words maximum. Short reports should comprise sections of 
Introduction, Materials/Patients and Methods, Results, and Discussion with 
not more than 2 tables or figures and up to 20 references.

• Letters 
Letters to the editor will be considered if they give significant comments 

on recent articles published in this journal or they contain relevant 
preliminary data providing new insights. Letters need no abstract and must 
cite the previous article in this journal that is being discussed, and should 
have no more than 10 references.

This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License 
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, 
provided the original work is properly cited.

LICENSE



In
tern

ation
al Jou

rn
al of Sport Stu

dies for H
ealth

Volum
e 1, Issue 1, January 2018

www.intjssh.com


	 Research Article 
	Prevalence of Rapid Weight Loss and Its Effects on Elite Cadet Wrestlers Participated in the Final Stage of National Championships ptctitle Heydar Alizaee Yousef Abadi, Bahman Mirzaei, Hadi Habibi, Ioannis Barbas  
	Nutritional Status and Eating Habits of Professors of Health Area ptctitle Thais Rodrigues-Rodrigues, Ana Claudia Vieira Gomes, Gabriel Rodrigues Neto  
	The Effect of Eight Weeks High Intensity Interval Training (HIIT) on E-Selection and P-Selection in Young Obese Females ptctitle Mohsen Jafari, Elham Pouryamehr, Mehrdad Fathi  
	The Acute Effect of Low Intensity Aerobic Exercise on Psychomotor Performance of Athletes with Nocturnal Sleep Deprivation ptctitle Cristina Monleon, Ali Hemmati Afif, Sheida Mahdavi, Mina Rezayi  
	Assessing Physical and Demographic Conditions of Freshman "15" Male Medical Students ptctitle Mohammad Reza Sharif, Mansour Sayyah  
	Eight Weeks of Aerobic Exercises Improves the Quality of Life in Healthy Aged Sedentary Men ptctitle Mojtaba Amini, Masoud Mirmoezzi, Maryam Salmanpour, Davood Khorshidi  
	Effects of Endurance Exercise Training on Kinesin - 5 and Dynein Motor Proteins in Sciatic Nerves of Male Wistar Rats with Diabetic Neuropathy ptctitle Shiva Jahani Golbar, Reza Gharekhanlu, Mohammad Reza Kordi, Ali Khazani  
	Differences in Anthropometric Traits and Trend of Changes in High School Students ptctitle Ratko Pavlovic, Ilona Mihajlovic, Kemal Idrizovic, Mensur Vrcic, Daniel Stankovic, Marko Joksimovic  


