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INTRODUCTION
Rapid eye movement (REM) sleep is a stage of sleep characterized by the rapid and random movement of the eyes [1]. REM 

sleep typically occupies 20-25% of total sleep, about 90-120 minutes of a night's sleep. The first REM sleep period occurs 90-120 
min after sleep onset with the last REM period usually being the longest and normally occurs close to morning [2].

The relative amount of REM sleep varies considerably with age. A newborn baby spends more than 80% of total sleep time 
in REM [3]. Physiologically, certain neurons in the brain stem, known as REM sleep-on cells, (located in the pontine tegmentum), 
are particularly active during REM sleep, and are probably responsible for its occurrence. 

The release of certain neurotransmitters, the monoamines (nor epinephrine, serotonin and histamine), is completely 
shut down during REM [4-6]. This causes REM atonia [7] an almost complete paralysis of the body, due to motor neuron inhibition. 
Researchers say the findings show twitches during rapid eye movement (REM) sleep comprise a different class of movement 
and provide further evidence that sleep twitches activate circuits throughout the developing brain. In this way, twitches teach 
newborns about their limbs and what they can do with them [8].

Blumberg and fellow graduate student studied that there was a lot of brain activity during sleep movements but not when 
these animals were awake and moving [8].

In 1950, it was discovered for the first time that corollary discharge is a split-second message sent to the brain that allows 
animals, humans and more to recognize and filter out sensations generated from their own actions. This filtering of sensations involves 
in differentiation of sensations between sensations arising from animals own movements and those from stimuli in the outside world. 
It was further noticed by researchers that brain activity was increased while the newborn rats were twitching during REM sleep but 
not when the animals were awake and moving. The experiments were consistent in supporting the idea that sensations arising from 
twitches are not filtered: And without the filtering provided by corollary discharge, the sensations generated by twitching limbs are free 
to activate the brain and teach the newborn brain about the structure and function of the limbs.

Moreover Blumberg emphasized that if twitches were like wake movements, the signals arising from twitching limbs would 
be filtered out. But as they are not filtered out, its again suggests that twitches are special because they are needed to activate 
developing brain circuits [8].
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According to one theory, certain memories are consolidated during REM sleep. Artificial enhancement of the non-REM sleep 
improves the next-day recall of memorized pairs of words [9]. Tucker demonstrated that a daytime nap containing solely non-REM 
sleep enhances declarative memory but not procedural memory [10].

Monoamine oxidase (MAO) inhibitors and tricyclic antidepressants can suppress REM sleep and these drugs show no 
evidence of impairing memory.

According to another theory, known as the Ontogenetic Hypothesis of REM sleep [11], Alexandre Tiriac, Mark Blumberg says 
this difference between sleep and wake movements may be critical for how twitches, which are most frequent in early infancy, 
contribute to brain development. 

Studies investigating the effects of active sleep deprivation have shown that deprivation early in life can result in behavioral 
problems, permanent sleep disruption, decreased brain mass, and result in an abnormal amount of neuronal cell death [12].

METHODOLOGY
Sample

A sample of 50 individuals was taken of different ages, gender and occupation. The individuals were selected randomly. 

Materials

•  14 questions were asked from individuals related to their sleeping, nocturnal behavior, their activities and level of alert-
ness.

• Questions about any disease or medications were also asked.

Procedure

A questionnaire was prepared in which questions related to sleeping habits, activities during unconsciousness, dreams, 
activities after wakening up and level of alertness included. This survey is done on randomly selected individuals. Around 5 
minutes were utilized in this survey. After completion of the survey experimenter thank the subject for their active participation.

RESULT AND DISCUSSION
This study is based upon a hypothesis that sleep twitches or rapid eye movement (REM) enlightens brain activity. REM is 

basically is a stage of sleep characterized by the rapid and random movement of the eyes and some body parts. 

Physiologically, certain neurons in the brain stem, known as REM sleep-on cells, (located in the pontine tegmentum) are 
particularly active during REM sleep, and are probably responsible for its occurrence.

The purpose of this study was to evaluate public awareness about REM and to evaluate its influence on brain activity. This 
study is basically questionnaire based. We have collected sample of 50 individuals of different ages, occupations and gender. And 
variety of observations has been collected. Out of 50 individuals, 39 were known what REM is. While 39 individuals experience 
REM themselves. 12 peoples observe REM in their babies and found different behaviors in their babies. 5 peoples find their 
babies lazy, 7 find active and 4 find their babies irritated. 20 individual’s dreams match their nocturnal behavior. Only 1 fined it 
sometimes. 25 individuals observe that their arms or legs move while sleeping. 15 persons hurt their bed partners because of 
their movement. 5 peoples observes snoring, 14 observes sudden limb movement, 4 observes laughing and 1 observes crying 
while sleeping, 1 observes fighting, 12 individuals observes shouting and speaking while sleeping. 26 individuals observe that 
their movement while sleeping awakes them up. 22 individuals remember their dream contents. 19 persons have disturbed sleep 
usually. It has been observed that individuals of this sample size also suffering with different disease states i.e. 5 persons has 
depression, 2 persons has hypertension and diabetes mellitus. 1 person is patient of hepatitis B, epilepsy and nervousness. 6 
individuals of the total were on different medications like insulin, norvasc, lamivudine, interferon, tegral, depricap, merol, advant. 
advant, amaryl, veldoz, glucophage, iron supplement, pregabalin, lamotigrine and benzodiazepines. 

For obtaining the further clarification on the relationship of contributory variables that promote the relationship between 
sleep twitches or rapid eye movement (REM) and enlightened brain activity, we have applied Pearson correlation which is most 
reliable tool for the analysis of data measured on nominal scale, the REM factors with the statistically significant correlation are 
mentioned below (Correlation matrix is available in Appendix 1)

Age is correlated with sleep twitches or REM in the babies (Coefficient 0.55, P value 0), this relationship showed that parents 
are keen observer about the REM movements in their children’s.

Awareness about the REM is fairly correlated with experiencing sleep twitches, matching dream contents with nocturnal behavior 
and the disturbance in smooth sleeping with respective coefficients and P values; (0.39, 0.38, & 0.31: 0.005, 0.006 & 0.031).

The activeness of the brain has very strong correlation with nocturnal behavior of the individuals surveyed (Coefficient 1.00, 
P value 0.000), it further has strong correlation with arms, legs movements during the sleep (Coefficient 0.62, P value 0.000). 
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The fair correlation has been observed within remembrance of dreams contents, disturbance of sleep frequencies and brain 
activeness (coefficients 0.50, 0.46 and P values 0.000, 0.001 respectively) (Table 1).

The regression results obtained for the activeness of the brain and REM activity in the kids are mentioned below

Y  = 0.21 + 1.72X1 

SE = (0.180) (0.287) 

Correlations
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DUE 
Exp ST

DUO ST 
REM 
IUB

IF Yes
U HURT 
UR BP 

YS

PHEN 
IN 

YOUR 
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UR M 
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T COD

SLP 
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DISTUB

DUR 
DC 

MATCH 
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DUR 
AL 

Move 
WUS

RATE 
UR 

GLOF 
ALET

Gender

Pearson 
Correlation 1 0.093 0.154 -0.098 0.131 -0.011 -0.019 -0.011 0.197 0.157 -0.045 0.210 -0.121 0.011 0.121

Sig0. 
(2-tailed) 0.521 0.287 0.498 0.365 0.939 0.895 0.942 0.175 0.275 0.758 0.144 0.401 0.942 0.401

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

Occupa-
tion

Pearson 
Correlation 0.093 1 0.161 0.011 0.184 -0.040 -0.054 0.189 0.021 0.065 -0.251 -0.130 0.139 0.057 -0.139

Sig0. 
(2-tailed) 0.521 0.263 0.937 0.200 0.781 0.712 0.188 0.887 0.655 0.079 0.368 0.336 0.695 0.336

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

Age

Pearson 
Correlation 0.154 0.161 1 -0.108 -0.037 0.550** 0.223 0.235 -0.092 0.160 -0.196 0.205 -0.103 -0.103 0.103

Sig. 
(2-tailed) 0.287 0.263 0.457 0.801 0.000 0.120 0.101 0.529 0.267 0.172 0.153 0.475 0.475 0.475

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

Idea abt 
REM

Pearson 
Correlation -0.098 0.011 -0.108 1 -0.388** 0.208 0.273 -0.387** 0.b 0.076 0.068 -0.305* -0.053 -0.053 0.053

Sig. 
(2-tailed) 0.498 0.937 0.457 0.005 0.147 0.055 0.006 0.000 0.601 0.637 0.031 0.716 0.716 0.716

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

DUE 
Exp ST

Pearson 
Correlation 0.131 0.184 -0.037 -0.388** 1 -0.029 -0.119 0.316* 0.136 0.185 0.005 0.207 -0.087 -0.087 0.087

Sig. 
(2-tailed) 0.365 0.200 0.801 0.005 0.843 0.409 0.025 0.351 0.198 0.973 0.148 0.548 0.548 0.548

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

DUO ST 
REM 
IUB

Pearson 
Correlation -0.011 -0.040 0.550** 0.208 -0.029 1 0.513** -0.011 -0.035 0.157 0.142 -0.013 -0.121 -0.121 0.121

Sig. 
(2-tailed) 0.939 0.781 0.000 0.147 0.843 0.000 0.942 0.809 0.275 0.326 0.926 0.401 0.401 0.401

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

IF Yes

Pearson 
Correlation -0.019 -0.054 0.223 0.273 -0.119 0.513** 1 -0.248 0.055 0.183 0.165 0.138 -0.211 -0.211 0.211

Sig. 
(2-tailed) 0.895 0.712 0.120 0.055 0.409 0.000 0.083 0.707 0.202 0.252 0.338 0.141 0.141 0.141

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

U HURT 
UR BP 

YS

Pearson 
Correlation -0.011 0.189 0.235 -0.387** 0.316* -0.011 -0.248 1 -0.086 -0.048 -0.043 0.308* -0.242 -0.053 0.242

Sig. 
(2-tailed) 0.942 0.188 0.101 0.006 0.025 0.942 0.083 0.558 0.743 0.768 0.030 0.090 0.715 0.090

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

PHEN 
IN YOUR 

SP

Pearson 
Correlation 0.197 0.021 -0.092 0.b 0.136 -0.035 0.055 -0.086 1 0.315* -0.042 -0.112 0.038 0.009 -0.038

Sig. 
(2-tailed) 0.175 0.887 0.529 0.000 0.351 0.809 0.707 0.558 0.028 0.775 0.442 0.798 0.952 0.798

N 49 49 49 49 49 49 49 49 49 49 49 49 49 49 49

UR M 
AWK U 

UP

Pearson 
Correlation 0.157 0.065 0.160 0.076 0.185 0.157 0.183 -0.048 0.315* 1 0.481** 0.003 -0.398** -0.398** 0.398**

Sig. 
(2-tailed) 0.275 0.655 0.267 0.601 0.198 0.275 0.202 0.743 0.028 0.000 0.986 0.004 0.004 0.004

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

Table 1. Correlations.
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t value (1.21) (2.372)

P value (0.235) (0.000)

R2 = 0.499 Adjusted R2 = 0.485

The value of the adjusted R square is 0.485 which means that 48.5% of the variations in the activeness of the brain are 
explained by REM activity in the kids, whereas 51.5% of the variations in the activeness of the brain are due to stochastic factors 
which are unknown. 

There is a positive relationship between the dependent variable and the independent variable. Every unit change in the REM 
activity in kids will bring 1.72 units changes in the activeness of the brain on the average. The t value of its slope coefficient is 
greater than two which prove that there is significant relationship between the REM and activeness of the brain.

The value of the F is 35.84 and the probability of such an F is almost zero so we are compelled to reject the null hypothesis 
and we can conclude that there is significant REM impact on the activeness of the brain in the kids. 

The regression results obtained for the activeness of the brain and REM activity in the adults surveyed are mentioned below;

Y = 2.343 + 0.203X1 

SE = (0.197) (0.072) 

t value (11.89) (2.80)

P value (0.000) (0.007)

R2 = 0.14 Adjusted R2 = 0.122

The value of the adjusted R square is 0.122 which means that 12.2% of the variations in the activeness of the brain of an 
adult are explained by REM activity, whereas 87.8% of the variations in the activeness of the brain are due to stochastic factors 
which are unknown.

There is a positive relationship between the dependent variable and the independent variable. Every unit change in the REM 
activity in adults will bring 0.203 units changes in the activeness of the brain on the average. The t value of its slope coefficient is 
greater than two which prove that there is significant relationship between the REM and activeness of the brain.

The value of the F is 7.82 and the probability of such an F is almost zero so we are compelled to reject the null hypothesis 
and we can conclude that there is significant REM impact on the activeness of the brain in the adults. 

AW RE-
MEMB T 

COD

Pearson 
Correlation -0.045 -0.251 -0.196 0.068 0.005 0.142 0.165 -0.043 -0.042 0.481** 1 0.115 -0.492** -0.492** 0.492**

Sig. 
(2-tailed) 0.758 0.079 0.172 0.637 0.973 0.326 0.252 0.768 0.775 0.000 0.425 0.000 0.000 0.000

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

SLP 
FREQ 

DISTUB

Pearson 
Correlation 0.210 -0.130 0.205 -0.305* 0.207 -0.013 0.138 0.308* -0.112 0.003 0.115 1 -0.468** -0.308* 0.468**

Sig. 
(2-tailed) 0.144 0.368 0.153 0.031 0.148 0.926 0.338 0.030 0.442 0.986 0.425 0.001 0.030 0.001

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

DUR DC 
MATCH 

DB

Pearson 
Correlation -0.121 0.139 -0.103 -0.053 -0.087 -0.121 -0.211 -0.242 0.038 -0.398** -0.492** -0.468** 1 0.621** -10.000**

Sig. 
(2-tailed) 0.401 0.336 0.475 0.716 0.548 0.401 0.141 0.090 0.798 0.004 0.000 0.001 0.000 0.000

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

DUR AL 
Move 
WUS

Pearson 
Correlation 0.011 0.057 -0.103 -0.053 -0.087 -0.121 -0.211 -0.053 0.009 -0.398** -0.492** -0.308* 0.621** 1 -0.621**

Sig. 
(2-tailed) 0.942 0.695 0.475 0.716 0.548 0.401 0.141 0.715 0.952 0.004 0.000 0.030 0.000 0.000

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50

RATE 
UR 

GLOF 
ALET

Pearson 
Correlation 0.121 -0.139 0.103 0.053 0.087 0.121 0.211 0.242 -0.038 0.398** 0.492** 0.468** -10.000** -0.621** 1

Sig. 
(2-tailed) 0.401 0.336 0.475 0.716 0.548 0.401 0.141 0.090 0.798 0.004 0.000 0.001 0.000 0.000

N 50 50 50 50 50 50 50 50 49 50 50 50 50 50 50
**0 Correlation is significant at the 00.01 level (2-tailed)0
*0 Correlation is significant at the 00.05 level (2-tailed)0
b Cannot be computed because at least one of the variables is constant0
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Level of alertness of subjects out of 10 is as follows (Tables 2 and 3).

Number of individuals Level of alertness
7 9

10 6
1 4

10 8
6 5
5 10
9 7
1 3

Table 2. Level of alertness of subjects out of 10 is as follows.

Neurotransmitter System REM Sleep
Acetylcholine Increase

GABA Decrease
Glutamate Increase

Nor epinephrine Decrease
Dopamine Decrease
Adenosine Decrease

Table 3. Neuronal system activity during REM sleep.

The four stages of sleep (Figure 1).

Figure 1. The four stages of sleep.

REM activity in adults (Table 4)

Model R R Square Adjusted R Square Std0. Error of the Estimate
1 0.374a 0.140 0.122 0.30754

aPredictors: (Constant), Rem

Table 4. REM activity in adults
Table 4.1. Model summary

Model Sum of Squares df Mean Square F Sig0.

1
Regression 0.740 1 0.740 70.825 0.007b

Residual 40.540 48 0.095
Total 50.280 49

Note: aDependent Variable: RATE UR GLOF ALET
bPredictors: (Constant), Rem

Table 4.2. ANOVAa.

Model
Unstandardized Coefficients Standardized Coefficients

t Sig0.
B Std0. Error Beta

1
(Constant) 20.343 0.197 110.894 0.000

Rem 0.203 0.072 0.374 20.797 0.007
Note: aDependent Variable: RATE UR GLOF ALET

Table 4.3. Coefficientsa.
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REM activity in babies based upon the observation of their parents (Table 5).

Model R R Square Adjusted R Square Std0. Error of the Estimate
1 0.706a 0.499 0.485 0.86356

Note: aPredictors: (Constant), DUO ST REM IUB

Table 5. REM activity in babies based upon the observation of their parents.
Table 5.1. Model Summary.

Model Sum of Squares df Mean Square F Sig0.

1
Regression 260.733 1 260.733 350.847 0.000b

Residual 260.846 36 0.746
Total 530.579 37

Note: aDependent Variable: IF Yes
bPredictors: (Constant), DUO ST REM IUB

Table 5.2. ANOVAa.

Model
Unstandardized Coefficients Standardized Coefficients

t Sig0.
B Std0. Error Beta

1
(Constant) 0.217 0.180 10.207 0.235

DUO ST REM IUB 10.716 0.287 0.706 50.987 0.000
Note: aDependent Variable: IF Yes

Table 5.3. Coefficientsa.

CONCLUSION
This study provides first time the prevalence of sleep twitches or rapid eye movements in adults and kids in Pakistan. It 

concluded that mostly peoples experience sleep twitches or rapid eye movements, find themselves active that reveal the lack of 
rapid eye movements lead towards depression. This evaluation describe that level of alertness found more in kids as compare to 
the adults. The results showed strong relation between the REM and alertness in the kids due to the reason that we obtained the 
data pertain to REM activity from their parents. Here we would like to express that it very difficult for an individual to identify his or 
her REM activity this is the limitation of this research so we suggest that cross sectional data be obtained for analysis for example 
data gathered from husband to wife and vice versa.
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