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Abstract
Procedures before surgery and anesthesia and separation of the child from the parents in order to perform anesthesia 
and surgery are important and common problems in pediatric anesthesia.The aim of this study was to investigate the 
relationship between body mass index and female students. This descriptive-correlational study was performed on 
110 female children. What is certain is that with age, people's abilities decrease.These abilities, both motor and 
cognitive, can be deficient at different levels for a variety of reasons.The speed of mental rotation seems to decrease 
with age.However, if attention is paid to time, accuracy and precision, reaction time should not be considered as an 
effective factor, reaction time may be an important functional element in real-world situations such as walking along 
the moving environment. Several studies have examined the positive effect of movement. Spatial ability is an 
important component of fluid intelligence.The instruments used included the Sheffard and Metzler (1978) mental 
rotation questionnaire, a digital scale, and a gauge. Data were analyzed using descriptive statistics, ETA correlation 
coefficient and Chi-square test, independent t-test and Spss 18. The results of ETA coefficient showed that there is 
no significant relationship between body mass index and mental rotation in active students (p> 0.02).But there is a 
significant relationship between body mass index and mental rotation in inactive students (p <0.02).
Keywords:Mental Rotation, Body Mass Index, Active, Inactive, COVID-19.

Introduction
Disadvantages of being underweight or underweight is a problem that is not given much attention and most of the 
discussions are about being overweight. But we must know that low weight can also have devastating effects on 
human health.In the world of medicine and health, there is a lot of attention to the effects and harms of being 
overweight, but there is not much talk about underweight or "underweight" [1-3]. Do you know anything about the 
potential dangers of being underweight?
If you do not know, we need to say that there are dangers due to low weight and lack of nutrients in the body, which 
include the following:
ÿ Malnutrition, vitamin deficiency or anemia
ÿ Osteoporosis due to lack of vitamin D and calcium
ÿ Decreased immune function body
ÿ Increased risk of side effects from surgery
ÿ Reproductive disorders due to irregular menstrual cycle [4].
ÿ Growth disorders, especially in children and adolescents Read more about the possible risks of low weight and 

how to diagnose low weight, we will explain its possible symptoms and ways to deal with it [5].
ÿ Local anesthesia is a term used to describe a set of procedures in which an anesthetist injects local 
anesthetic around a peripheral nerve or spinal cord to cause temporary anesthesia or temporary paralysis in an area 
of the body. These methods can be so effective that they allow surgery to be performed on a conscious patient, and 
provide excellent anesthesia that can prevent the use of narcotics and other anesthetics for patients for whom general 
anesthesia may be dangerous; Provide. The COVID-19 epidemic poses unique challenges to anesthesia. General 
anesthesia and airway manipulation are aerosol-producing procedures; Subsequently, the aerosol produced could 
potentially contaminate health care workers. Another aspect of the COVID-19 epidemic is the unprecedented 
demand for anesthesia drugs for use in intensive care, which has reduced the existing stockpiles of anesthetics for 
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general anesthesia. The Royal College of Anesthesiologists in the UK has identified the use of local anesthesia as a 
solution to this problem in the Emergency Guide for Emergency Surgery such as Pelvic Fractures and in the 
Medication Reduction Guide. Therefore, the importance of safe and evidence-based use of local anesthesia is 
increasing to maintain the ability to provide anesthesia services and also to reduce the contact of health care workers 
to COVID-19. Apart from the COVID-19 epidemic, there are other benefits to using local anesthesia in anesthesia. 
This procedure provides excellent postoperative analgesia that allows the use of strong narcotics, and is a good 
alternative for patients for whom general anesthesia may be dangerous. Local anesthesia may also accelerate 
recovery and limit some common complications, such as nausea, vomiting, and intestinal obstruction; But the 
evidence for some of these consequences is less certain. About when to use local anesthesia, the most effective 
method of local anesthesia, safety and effectiveness of local anesthesia, drugs and adjuvant drugs that can be 
injected, the amount of peripheral nerve block against nerve axis obstruction, and possible side effects, among 
specialists Anesthesia There is disagreement. This special collection provides evidence from the Cochrane reviews, 
produced by the Cochrane Anesthesiology Group, and aims to better inform disagreements and support the decisions 
that need to be made when planning for local anesthesia.Read more Vitamin D and the amount needed by the body 
how do we know if we are underweight or not? Body mass index or BMI can be helpful in diagnosing weight loss. 
Body mass index is an estimate of body fat based on height and weight.People who are malnourished will 
experience symptoms such as:
ÿ Feeling tired or lacking in energy
ÿ Often getting sick or having trouble fighting the disease
ÿ Irregular menstrual cycle or no menstrual cycle in women
ÿ Thinning or hair loss, dry skin, and tooth-related problems people who are underweight, for reasons such as an 

unbalanced diet or diseases that interfere with nutrient absorption, are more likely to be malnourished [6].
Malnutrition can lead to anemia or a lack of essential vitamins. In addition, anemia can be caused by a problem of 
nutrient malabsorption (figure 1).

Figure 1. What is Body Mass Index (BMI)?

Mental rotation is a key component of spatial ability. Different researchers have offered different definitions of 
space capabilities, but the one most researchers agree on (Diwan Vajkobi, 1999; Cohen et al. 1996) is Lane and 
Patterson.They have divided space capabilities into three categories:
A- Spatial perception; 
B- Mental rotation; 
C- Spatial illustration [7].
A) Spatial perception: The ability to deduce the direction of an object by considering the direction of the 
individual.
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B) Mental rotation: The ability to visualize the rotation of a visual stimulus, or according to the definition of Just 
and Carpenter (Comp, 2000) to the ability to produce mental representation of a two or three-dimensional structure 
and then evaluate its properties representation or change the ability of mental rotation it is said [8].
C) Spatial imaging is a bit more complex and is the ability to manipulate the space information presented [9].
In recent years, weight gain in children and adults has become an important health problem in developed and 
developing countries.Children who are overweight are more at risk for cardiovascular disease in middle age and 
adulthood [10-13]. It is still unclear whether overweight is associated with cognition and cognitive impairment.The 
individual's motor capacity changes along with physiological growth as well as how it interacts with the 
surroundings, which gives order, direction and coherence to the individual's evolutionary field. Movement creates 
conditions for the individual to explore the world around him (2007).Gomez (2013) believes that an individual can 
use his set of cognitive abilities to help movement or bring his abilities to the fore [14].Therefore, it is necessary to 
consider motor aspects and analyze them to understand the development of cognitive abilities. According to Piaget, 
a person's growth depends a lot on manipulating and interfering with and taking in and interacting with the 
environment. He believes that awareness is obtained through performance [15-17].
Therefore, in order to improve and change one's cognitive abilities, one should strengthen and enrich the 
environment and prepare the conditions [18-20].Therefore, physical activity can interact with mental rotation, which 
indicates that people who have regular movement and activity are likely to have different mental rotation than 
sedentary people. Researchers believe that spatial vision skills improve over time and in the face of real-life 
experiences.For example, starting school is associated with a fundamental increase in school children 's spatial 
skills. Toys, sports, computer games and the direction of change are also involved in space experiences. Therefore, 
if spatial ability is the result of an environment full of spatial experience, we can understand the importance between 
the two [21].Spatial abilities are also involved in learning math and geometry and school activities. Therefore, 
educators and teachers for the success of their students in mathematics, technical sciences and professions and their 
future jobs can benefit from increasing the spatial abilities of individuals and be effective in the scientific and 
professional development of individuals [22-24].The role that spaces abilities play in everyday life is very important.
Humans engage in a variety of activities throughout the day, one of which is walking in different environments [25].
Suppose a person leaves home to do office work and shopping [26]. Walking on the sidewalk, driving, office 
environment, walking in the market to shop and the location of shops all require spatial abilities to perceive and do 
the right thing. Understanding the environment and the ability to recognize the surrounding space for each person 
can be a priority.Therefore, space abilities are useful and valuable for all age groups.Children need this ability to 
learn better and faster, adults to do everyday things, and the elderly to avoid potential dangers in different spaces
[27].
Given that cognitive abilities, if not used consistently, decrease in middle age, especially in old age, and severely 
interfere with daily human activities (such as normal walking in the environment, visualization of objects). Around 
the individual [28].So, the question arises as to what activities and training in pre-middle age and old age can help 
increase cognitive abilities and prevent a sharp decline in later life?
Also, can overweight affect cognitive ability or be related to and interact with it? If the answer to these questions is 
positive, basic strategies should be identified to prevent the reduction and analysis of cognitive abilities, especially 
mental rotation.Unfortunately, in our country, limited and few studies have been conducted in this field, none of 
which has examined the effect of overweight and obesity on the performance of mental rotation. Given the 
importance of spatial ability, and in particular the mental rotation mentioned above, and the fact that these abilities 
were not studied in our country, we decided to investigate in this regard.In the present study, the mental rotation 
function is the score obtained from the Sheffard and Metzler (1978) mental rotation test, which includes three-
dimensional images [29].
Body mass index is a body measurement index that is used to discover the relationship between obesity and various 
diseases.Body mass index is the ratio of weight (kg) to height squared (meters). If a person's BMI is less than 18.5, 
they are underweight, between 18.5 and 24.9 are normal, between 25 and 29.9 are overweight, and their BMI is 
equal to or more than 30 obese (Center for Disease Control and Prevention, 2005).

(M) 2 height / (kg) weight = body mass index: Body Mass Index

There is a large body of literature showing that cognition decreases with increasing natural age. Elderly slowing 
down in reaction time (Salt House and Sam Berg, 1982), difficulties in representation [30] decreases in 
representation Experience the purpose of the return of attention, and experience difficulties in the source of 
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monitoring and review.One of the biggest findings in the literature is the difficulty that older people begin to 
experience in the field of fluid intelligence.Fluid intelligence or analytical intelligence (psychoanalysis) [31] is often 
referred to as the ability to process new or new stimuli. A common and common measure of fluid capacity is the 
Raven graded matrices.Carpenter et al. (1990) found that participants who performed Raven better were better able 
to pursue goals and had better ability to achieve rules under goals, and this may be due to changes in working 
memory capacity [32].
The elderly simply cannot perform as well as the elderly in most measurements of fluid abilities.As another 
example, Seattle longitudinal study showed that the elderly could not perform better in inductive reasoning and 
spatial position measurements.Remarkably, Saczynski, Wills, and Schai (2002) found that the seniors' strategy used 
in the two measures of inductive reasoning (word chain and writing chain) was significantly increased after only five 
one-hour practice sessions, and this strategy are used to increase the predicted scores in measurements of inductive 
reasoning ability. Thus, trained seniors did not improve their inductive ability in recognizing spatial position [33].
Balts, Kligel, and Dietmann-Cole (1988) were also able to improve the performance of the elderly in measuring 
fluid abilities during uniform training sessions and training based on the rules of the game [34].
Therefore, it is possible that training or exercise can reduce or stabilize the reduction in fluid abilities that are 
associated with normal longevity.Sheffard and Metzler also compared the block performance of two- and three-
dimensional shapes.3D shapes were predicted to be more complex or more difficult, but no significant differences 
were found between 2D and 3D shapes (in fact, participants were actually slightly faster for the ability to rotate 3D 
shapes).This suggests that multidimensionality (two or three dimensions) cannot be an important determinant of 
difficulty.
Although the rotation during the process is really subjective, it is still not clear and we are currently facing a 
controversy over this issue. Some researchers [35] believe that people use a code based on their experiences and are 
not aware of real-world objects, and this includes a list of verbal expression characteristics of the imagined 
object.These lists contain information about the object (such as a tall tree, a green tree, etc.) that was then mentally 
integrated, so that recognition can occur. Other researchers believe that people learn mental images that are 
comparable to real images (although these are not really images in the brain) that are based on information already 
stored in memory.Koslin (1997) looks at the perspective that people can interpret and manipulate these mental 
images with short-term basic processing and encoding [36].
Although individuals are mentally capable of rotating shapes, and it has also been shown that mental rotation 
follows certain principles (such as the degree of linearity of increasing rotation), recognizing the stages of mental 
rotation as long as Just and Carpenter (1985) is a task. They conducted an analysis of spatial rotation, still unknown.
[37]. They suggested that there are three processes involved. First, people search for comparisons to match points on 
shapes.People then change shapes by mental rotation and compare shapes.Finally, people establish comparisons and 
build the answer (choose one answer). Just and Carpenter (1985) noted that these processes appear to occur in 
discontinuous stages, although individuals have the ability to transform and modify all processes [38].Mental 
rotation requires constant monitoring so that comparisons can be made and decisions made available.Just and 
Carpenter also point out that when complex shapes are mentally manipulated, such as Schaffard-Metzler (1971) 
shapes, people seem to rotate only one part at a time and then the whole shape. By experimenting with participants' 
eye fixation during the task, Just and Carpenter (1985) observed that participants focus on a specific part of the 
figure, then make a similar overview to try to determine the compatibility of the part for comparison, as previous 
work with raven matrices has shown that working memory has an increased load when more parts are needed for 
comparison [39].
Just and Carpenter (1985) segregated their participants into top and bottom performers. In the first experiment, 
higher performers tended to use task-determined rotation more often and more efficiently than lower performers
[40]. The performers used the shortest possible path to complete the rotation in the cube comparison task.In the 
second experiment, Just and Carpenter plotted the reaction times of the top and bottom performers in the Sheffard 
and Metzler assignments.
The lower performers in the basic test had longer reaction times than the higher performers and had significantly 
greater increases in reaction times as the degree of rotation increased [41]. In other words, the lower performers 
were longer (width) to determine shapes with zero-degree angles of rotation, and more mentally longer (shapes) 
when the shapes were mentally increased. (Just and Carpenter did not use rotation angles greater than 180 
degrees.Jacques and Hartley (1979) suggested that age differences may be due to familiarity with the stimulus.So, to 
use the shape blocks, they used English letters (familiar) and Greek letters (unfamiliar) for rotations. When 
manipulating English letters, the elderly did not differ significantly in baseline test scores from the middle-aged 



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V14I2.469 ISSN:1308-5581 Vol 14, Issue 02, 2022

4285

(width), nor in the rotation speed (slope), which determines that the encoding/response speed and rotation speed did 
not differ [42].
The elderly was slower when manipulating Greek letters in the base (width) test, although they were not yet 
significantly different from slope measurements.These results suggest that unfamiliarity with helping response time 
appears to be slower in the elderly during response times, but not at the actual reaction time.Jacquiks and Hartley 
(1979) concluded that age differences in encoding, selecting, and responding to or executing responses occurred 
after mental rotation.There were few limitations throughout this study.One of these limitations was the mean age of 
the elderly was 55.9 years in the first experiment and 56.5 years in the second experiment [43].
It is unlikely that this sample represents the main population of the elderly. The samples were also relatively small, 
10 elderlies and 10 elderlies in the first experiment and 12 for each group in the second experiment. Sexual 
information was not provided.While the age of the elderly was considered in the next study, we have other concerns 
about the method and stimulus used in this study. First, stimuli were presented to participants at separate times for 
comparison.This prepares participants for a shape in advance, and when they are mentioned that the study was done, 
the shape was erased, at which point the target shape appeared for comparison.This seems to add to the memory 
when other processes are completing the task [44].

Descriptive Statistics
At the level of descriptive statistics to report information on the number of samples, minimum and maximum, 
average and standard deviation, the variables of age, height, weight, body mass index, mental rotation score and fat 
content for both active and inactive groups were presented in table (1).

Table 1. Descriptive Statistics

Type of Activity
Statistics
Variable

NumberMinimumMaximum

Active

Age2069
Height206597
Weight2019.239
BMI2015.9523.05
Mental rotation201429
Fat content202326

Inactive

Age2069
Height206899
Weight2020.1239.05
BMI2016.9623.55
Mental rotation201631
Fat content202427

Table 2: Mean and standard deviation of mental rotation in the four classes of BMI for the active group
BMINumberAverageThe standard deviation
<15.952012.252.94
15.95-172013.813.95
17-21.662014.082.89
23.05-21.682015.452.95

Table 3: Results of ETA correlation test to determine the relationship between BMI and mental rotation in the 
active group

VariableFMeaningfulRSquare R££2

Mental rotation * BMI0.9960.51-0.0940.0070.1590.025

The contents of the table above show that there is no significant relationship between BMI and mental rotation in the 
active group.Although the correlation was very small and insignificant, the negative sign indicates that with 
increasing BMI, the person's mental rotation score has decreased.
Finally, according to the ETA coefficient, it is found that only 3% (0.025) of the changes in mental rotation function 
in active people can be evaluated by their BMI as a linear relationship between the two variables.Therefore, the 
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sentence hypothesis is rejected and the null hypothesis that there is no relationship between body mass index and 
mental rotation in active female students is confirmed [45].

Table 3: The standard deviation of mental rotation in the four classes of BMI for the inactive group
BMINumberAverageThe standard deviation
<15.95209.253.44
15.95-172010.814.45
17-21.662011.083.84
23.05-21.682012.454.95

The table above shows that the number of people and the average mental rotation decrease with increasing BMI. 
Therefore, in order to determine the existence of correlation and according to the scale of variables, ETA correlation 
coefficient test has been used and the results are given in table 4.

Table 4: Results of ETA correlation test to determine the relationship between BMI and mental rotation in the 
inactive group

VariableFMeaningfulRSquare R££2

Mental rotation * BMI100.940.002-0.9280.940.9610.9235

The contents of the table above show that there is a significant relationship between BMI and mental rotation in the 
inactive group.The obtained correlation indicates the high correlation between the two variables[46-48].A negative 
sign also indicates that with increasing BMI, the person's mental rotation score has decreased[49-51]. Finally, 
according to the ETA coefficient (0.961), it is found that changes in mental rotation function in inactive individuals 
can be evaluated by their BMI as a linear relationship between the two variables [52-55].

Conclusion
Study and research in the field of cognition and more specifically spatial abilities and factors affecting it can be 
important for different age groups and specific individuals and groups of society and of course different.As 
mentioned, cognitive factors can be severely reduced by analyzing and not using them.The ability of space, which is 
a sub factor for fluid intelligence, if not used continuously, decreases in middle age and especially in old age, and 
severely disrupts daily human activities, and the natural gait in the environment is visualized. Objects around the 
person can cause severe damage.To the extent that the cause of some traffic accidents is also related to the lack of 
cognitive factors.Spatial abilities cognitive processes consist of visualization, position recognition, and mental 
rotation. In each study, one or a combination of these three items was used to examine the spatial abilities of 
different groups. Spatial ability factors are mentioned between the three factors.The aim of this study was to find a 
scientific and logical answer to the questions and hypotheses that were conducted to investigate the relationship 
between body mass index and the ability of mental rotation in active and inactive female students. The present study 
is a descriptive correlational study. It can also be said:
There is a relationship between body mass index and mental rotation in active female students.
There is a relationship between body mass index and mental rotation in inactive female students.
The results of this study indicate that there is no significant relationship between body mass index and mental 
rotation in active female students. Active girls are not significantly different in mental rotation.But the results 
obtained from inactive students show that there is a significant relationship between body mass index and mental 
rotation in inactive students.With increasing BMI, the mental rotation score decreased, which is in line with the 
findings of Peter Johnson et al. (2011) who examined mental rotation dysfunction in overweight children. The 
results of the study showed that these children have more difficulty in spatial cognitive tasks than children who are 
normal weight [50].Which shows that there is no significant difference in BMI between the two groups of active and 
inactive girls (P> 0.02). It can be stated that active and inactive girls are not significantly different in terms of body 
mass index.The results show that there is a difference between mental rotation in active and inactive students. There 
is a significant difference between the two groups in mental rotation (P≤0.02). In other words, active and inactive 
girls are significantly different in mental rotation performance.These findings are consistent with the findings of 
Moria's (2012) study entitled The Role of Motor Processes in mental rotation. This study suggests that sensory-
motor experience shapes spatial abilities, such as measuring mental rotation tasks.In this study, the accuracy and 
response times of mental rotation of elite wrestlers and non-athletes were measured in three different situations, 



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V14I2.469 ISSN:1308-5581 Vol 14, Issue 02, 2022

4287

which showed that athletes show better mental rotation performance.The results of the present study are consistent 
with the findings of Pitches and Johnson (2012) who examined the differences in mental rotation between students 
in the fields of physical education, educational sciences and music.In this study, it was shown that students in the 
field of music and physical education are superior to students in the field of educational sciences in mental rotation. 
On the other hand, to justify this result, we can point to the correlation of brain activity in similar parts of the 
cerebral cortex in mental rotation and physical activity, which has been studied by neuropsychological 
studies.Although the mentioned activity was shown for a long period of physical activity, but in general it refers to 
the alignment of brain activity with mental rotation and motor activity in the cerebral cortex, which causes better 
performance in mental rotation.
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