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ABSTRACT

Reaction time is a reliable indicator of processfgsensory stimulus by central nervous systemitdxecution
in the form of a motor response. There are very sawdies showing the effects of diabetes on thegssing of
signals and also on peripheral nerves. Keeping thiamind, the present study was planned .This studyg

conducted on 50 subjects. Twenty —five were patiehtDiabetes Mellitus of more than 5 years duratend

between 30-50 years of age who presented to thedindlogy unit of a tertiary care teaching hospitdhe

controls (n= 25) were non —diabetic but age matchAfter taking written consent from all the subgethe

procedure was explained to them .The visual reactime was recorded using Digital Display Respoiigae

Apparatus (Model no. 608 Medicaid :Ambala ). Thveial stimuli (red, green, yellow )were recordd@tie mean
and standard deviation were computed and comparnigasdone using unpaired t- test. There was mairkergase

in visual reaction time values (p=0.000) in patenthese findings reveal that reaction time is gethin Diabetes
Mellitus as it affects the nerve conduction velpcitnformation processing , speed, working memaddur study
highlights that reaction time measurement can lenaas a non-invasive, low cost indicator of eadyve damage
especially without clinical neuropathy.
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INTRODUCTION

Diabetes Mellitus is a group of metabolic disedseshich a person has high blood sugar either mxéoe body
does not produce enough insulin or because cellsotioespond to the insulin that is producBéhbetes Mellitus
affects the peripheral nerves in the somatosenandy auditory system , slows psychomotor responsdshas
cognitive effects all of which may affect reactiimes .A reaction time measurement is a reliabtiicator of
processing of sensory stimulus by central nervgatesm and it's execution in the form of a motompa@sse . It is an
important method used for central information pesieg, speed and co-ordinated peripheral movenaspbnses.
The aim of the present study was to review thectdf®iabetes Mellitus has on the reaction times @mderve
conduction. The study was approved by the instihai ethics committee.

MATERIALS AND METHODS

The study was conducted on fifty subjects . Twdivty were patients of Type 2 Diabetes Mellitus afation more
than 5 years who presented to the Endocrinology efna tertiary care teaching hospital .Twenty fivere age
matched controls .The aim was to determine theticratime both auditory and visual in Type 2 Didbgtand
compare the values with those of the controls &tibjsuffering from any disease affecting the visio hearing
were excluded .A written informed consent was takem all the subjects . Then the subjects wereathghly
acquainted with the apparatus . Three practiceicgessvere given to every subject . Visual reactiomes was
recorded using digital display response time agparéModel no 608 :Medicaid :AMBALA ).Three lightisuli

(red , green, yellow ) were presented . The readimes of were recorded in milliseconds andltiveest of the
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three readings was considered . The mean and sthddsaiation was computed . The comparison of meeas
done using the unpaired t —test .

RESULTS

Fifty subjects were included in this study . Twenfive were patients of Type 2 Diabetes Mellitusdafation more
than 5 years and twenty —five were age matchedrasnt Fifteen were males and ten were femalesoum! (
Type 2 Diabetics ) and in group Il ( controls )rgien were males and seven were females .

TABLE | — Gender Distribution in Group | and Group |l

GENDER | NO. OF CONTROLY _ NO.OF PATIENT
MALE 18 (72%) 15( 60 %)
FEMALE 7(28%) 10 (40 %)

[92)

Visual reaction time was recorded in both groupse Towest of the three values was considered, saleeorded
were in milliseconds. Comparison between the vatid¢be control group and diabetic group was dohne,p and t
values were also analysed and all these parantegesbeen shown in table Il. The P —value ( p=®@.Gbows a
significant increase in visual reaction time valoéthe diabetic group.

TABLE Il — Visual Reaction Time Values in Group | and Group I

Control Group Study Group
Reading Mean Mean T-Value | P-Value
(Standard Deviation) (Standard Deviation
0.615507 1.003733
Red (0.146439) (0.590622) 3.062292| 0.003
0.578427 0.916973
Green (0.183259) (0.604042) 2.671765| 0.012
0.549133 0.849867
Yellow (0.168918) (0.399709) 3.36406 0.001

P=0.000 Significant
DISCUSSION

It is clear that Diabetes Mellitus affects the pkdral nerves, slows psychomotor responses anddustive
effects on those individuals who do not have a erapetabolic control. Individuals with long stangliiype 2
Diabetes Mellitus may develop signs of autonomisfdygction, slows reflexes, increase the time tcctreéa a
number of external stimuli of different modalitigs-4]. In many studies, there was seen an incr@asaiditory
reaction time measurement also. There was a signifiincrease (p=0.000) for all three sound stinsimilar
studies found a 30 milliseconds difference in argtireaction time values between Diabetics andctrerol group
[5]. Another study explained how Diabetes Mellitaf§ected peripheral nerves in the somatosensoryaaitory
system [6] .A further study showed that short temgperglycemia with physiological hyperinsulinemisasv
associated with increased sensory nerve condueélotity and decreased motor latency in non-digbg&tbjects

[7].

A significant increase in visual reaction time @8uwas also seen in our subjects of group | i20.GD0) for all
three colours i.e. red,green , yellow . Similad&s show doubling of visual reaction time in Ditit® versus that
measured in healthy individuals [8] . In one stignty five subjects with Type 2 Diabetes Mellinfsduration 5.9
years were studied . Tests of information processimmediate and delayed memory , working memorgt an
attention were administered . During acute hypemyhyia, cognitive functions were impaired and motadeswas
deteriorated [9] . Some authors have published aathe effects of acute hyperglycemia on cognitivections and
found them to be contradictory [10] . Controversyiothe relationship between Diabetes Mellitus sgattion time
still exists . Some authors believe that it coudddue to axonal degeneration of both myelinateduanmlyelinated
fibres, axon shrinkage, axon fragmentation , thithg of basement membrane and micro thrombi whieh a
responsible for delayed motor nerve conduction aigioand hence the reaction time is delayed in Diegbetic

group .

In conclusion, the cognitive domains which wereninest adversely affected in patients of Type 2 Biab Mellitus
were information processing speed and working mgmbelayed reaction time in diabetics without atai
neuropathy can be taken as a non- invasive, low ,csensitive indicator of early nerve damage withdinical
signs or symptoms and can be performed as an aupdooedure . Further research needs to be doestablish a
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relationship between neural processing deficits #wedpathologic processes produced by long stanDiabetes
Mellitus.
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