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ABSTRACT

Introduction:

Orthodontics is a medical profession that requires fine motor skills, hand-eye
coordination and is demanding in cognitive alertness at all times. Many Orthodontists
work continuously for longer hours to meet their work requirements as well as their
patient needs. This results in mental and physical fatigue and possibly decreased
ability to deliver quality treatment and results. Continuous working can not only result
in compromised treatment outcome, but also mental and physical burn-out for the

clinician when such unhealthy practice is continued for a long period of time

Aim:

To assess if there is a correlation of cognitive function and psychomotor skills

with duration of clinical working hours in orthodontic post-graduate students

Materials and methods:

Occupational therapy tests and standardized cognitive function tests were used
to identify certain measures of dexterity and cognitive function of Orthodontic Post-
graduate students during clinical working time, and it was compared to the measures
of the same person after continuous clinical working. Data collected was then

statistically analysed for significance.

Results

Before and after continuous clinical working measures were compared for

different parameters between different time durations, was analysis was performed

vi



using Paired t-test. This comparison showed statistically significant differences
(p value <0.05) for all the parameters for pre (before) and post (after) comparison. For
each test, correlations between different time durations was assessed using Pearson’s
correlation coefficient. There was a significant correlation noted (p value<0.05)

between the two for most of the tests.

Conclusion:

This study concluded that there is statically significant decline in the
Psychomotor skills and Cognitive function of the Clinician (Orthodontist) due to

continuous working in a clinical setup.

It is imperative for the Orthodontist to identify the limits of the human body,
and take appropriate action to avoid significant changes in their Psychomotor skills
and cognitive function, to provide best possible Treatment, and avoid Mental burn-out

for himself/herself and other deleterious effects on the clinician’s health
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I ntroduction

INTRODUCTION

Dentistry is a medical profession that requires fmotor skills, hand-eye
coordination and is demanding in cognitive alersnes all times®'® “Medline
Medical Encyclopedia” defines Fine motor skéisthe ability to efficiently utilize the
complex musculature of our hands with appropriateergyth, dexterity, and
coordination, in order to grasp, manipulate, anccamplish functional task&Vhile,
“American Psychological Association” defines Cog@t Function as the
performance of the mental processes of percepganning, memory, understanding,

awareness, reasoning, judgment, intuition, and leuge

Among dentistry, Orthodontics is one of the mosmndeding, especially in
phase of treatment planning and bonding procedé®s. studies have attempted to
identify a tool that can predict the mental andgitgl fatigue in medical operators,
being dentists or surgeons, and furthermore askesschange in performance after

continuous workingd:?>

According to the “ICD -11 (International Classifitan of Diseases) for
Mortality and Morbidity Statistics”, Fatigue_g feeling of exhaustion, lethargy, or
decreased energy, usually experienced as a weakenidepletion of one's physical
or mental resource and characterized by a decreasguhcity for work and reduced
efficiency in responding to stimuli. Fatigue is mad following a period of exertion,
mental or physical, but sometimes may occur inabgence of such exertion as a

symptom of health conditions.
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I ntroduction

In Simple termsMental fatigue is a temporary inability to maintain optimal
cognitive performance, whilphysical fatigue is the temporary physical inability of

muscles to perform optimally.

Finsterer J, Mahjoub SZ in his article titled “te in healthy and diseased
individuals™, classified fatigue into two categories, Pathaiagi and Non-

pathological.

Pathological fatigue can be described as an ovémihg sense of tiredness at
rest, exhaustion with activity, lack of energy thmecludes daily tasks, or loss of
vigor while non-pathological fatigue is typicallydught about by prolonged exertion

and diminishes with reét

Manual dexterity tests are regularly used in tb&lfof occupational therapy to
diagnose fine motor disorders of patients as wsllttee adaptability of healthy
individuals to specific fine assembly job&ver the past 80 years, many studies have
been conducted by using the existing manual déxteests from occupational
therapy to correlate between fine motor skills emehtal fatigue®’ The University of
Hamburg, Germany demonstrated that the wire-bentisg is an additional and

valuable screening tool for dental school applisnt

Manual skills form a big part of the capabilitiexjuired of future dentists and

Orthodontists.

Many Orthodontists work continuously for longer oo meet their work
requirements as well as their patient needs. Hsiglts in mental and physical fatigue

and possibly decreased ability to deliver quali&atment and results.
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I ntroduction

Continuous working can not only result in compraadigreatment outcome,
but also mental burn-out for the clinician whentswmhealthy practice is continued
for a long period of time. Furthermore, if not aarted, may compel the clinician to

quit the profession or may lead to depression.

This study is a preliminary attempt to identify rtedrand physical fatigue in
Orthodontic Post Graduate students when they drgeced to continuous clinical

working hours.

In this, one-of-a-kind study done on Orthodonti€scupational therapy tests
and standardized cognitive function tests were usemlentify certain measure of
dexterity and cognitive function of an Orthodontiand it was compared to the
measure of the same person after being subjectembrttnuous clinical working.
These tests were performed on 2 separate daygjtora@ different sets of data in
order to avoid confounding bias due to declinedfquerance by chance, on that

specific day.

Inter-operative comparisons were not done. Eachopeacting as their own
control, helped in identifying the change (incrédserease) in physical ability
(dexterity) and cognitive function of person aftemtinuous clinical working as an

Orthodontist.
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Aim and Objectives

AlM AND OBJECTIVES

AlIM:

To assess if there is a correlation of cognitive function and psychomotor skills

with duration of clinical working hours in orthodontic post-graduate students.

OBJECTIVES:

* To assess if there is a correlation of cognitive function with duration of

clinical working hours in orthodontic post-graduate students.

» To assess if there is a correlation of psychomotor skills with duration of

clinical working hoursin orthodontic post-graduate students.
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Hypothesis

HYPOTHESIS

NULL HYPOTHESIS:

There is no correlation of cognitive function and psychomotor skills with

duration of clinical working hours in Orthodontic post-graduate students

ALTERNATIVE HYPOTHESIS:

There is a correlation of cognitive function and psychomotor skills with

duration of clinical working hours in Orthodontic post-graduate students
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Review of Literature

REVIEW OF LITERATURE

1. Petrut B, Berindan-Neagoe |, Feflea DI, Hogea M, Pasca S, Bujoreanu CE,
Bschleipfer T.et al (2020): determined the mental fatigue status of surgeons
and how their abilities are affected through a legworkday. They included 3
senior urologists and 6 urology residents. In goseiod of time, they assessed
their fatigue through self-assessed fatigue, SaerefP score, and Karolinska
sleepiness scale score. They concluded that:

» As the number of tasks increases, and as the swwgeavance to the
end of the workday, they become more fatigued, ti@actime
ultimately increases, and attention and memory inecslightly altered.

» Their performance status and skills decrease gsprgorm more tasks
or advance through the day.

2. Marcora SM, Staiano W, Manning V et al (2009): The main aim of their
present study was to confirm experimentally thedtlgpsis that mental fatigue
impairs physical performance in humans. To test thypothesis, they
measured tolerance to high-intensity cycling exsercfter 90 min of the AX-
continuous performance test in 16 healthy volumstedihis cognitive task
required sustained attention, working memory, raspainhibition, and error
monitoring. They inferred that:

* This study provided experimental evidence that alefatigue limits
exercise tolerance in humans through higher pearept effort rather
than cardio-respiratory and musculo-energetic mashas

3. Goode JH et al (2003): This study attempts to demonstrate an empirical

relationship between pilot schedules and aviatridents. In the study, they
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Review of Literature

checked the distribution of pilot work schedulegraeters for the accidents to
that for all pilots to determine if the proportioofaccidents and length of duty
exposure were the same. They concluded that:

* The proportion of accidents associated with piludsing longer duty
periods is higher than the proportion of longerydperiods for all
pilots.

. Backman C, Gibson SC, Parsons J et al (1992): They investigated the
relationship between pegboard dexterity and appdiexterity by examining
performance on the Nine-Hole Pegboard Test andinctibnal tasks from the
Applied Dexterity section of the Arthritis Hand Faion Test. Subjects were
395 adult volunteers, aged 20-79 years. The tesitseinferred that:

» There is significant relationship between meastigegboard dexterity
and functional tasks requiring hand dexterity

* It also states that Pegboard Test may be a usefekrsing tool for
occupational therapists to determine the needuhér evaluation of
hand function and its impact on occupational penfomce.

. Martin JA, Ramsay J, Hughes C, Peters DM, Edwards MG et al (2015):
The aim of their study was to examine the assatiatibetween age, grip
strength and dexterity. 107 adults completed aesesf hand dexterity tasks
(i.e. steadiness, line tracking, aiming, and tagpeand a test of maximal grip
strength. They concluded that:

* To measure grip strength handgrip dynamometer relable, fast and

easy method
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Review of Literature

6. Ramos-Goicoa M, Galdo-Alvarez S, Diaz F, Zurron M et al (2016): They
recordecEvent-related potentials from 84 adults with the a&f exploring the
effects of aging (middle-aged and older groups) emghitive status (healthy
or with amnestic mild cognitive impairment) on theural functioning
associated with stimulus and response processiagStioop color-word task.
They inferred that:

» Stroop test is the neuropsychological test mostmoonty used to
assess the different aspects of executive functwmch measures
selective attention, cognitive flexibility, resiatze to interference from
irrelevant information and inhibition of inapprogi@ responses

7. Jensen AR, Rohwer Jr WD et al (1966): concluded that, with multiple
administrations, the Stroop test was probably mef@ble than any other
psychometric test.

8. Padilha DM, Hugo FN, Hilgert JB, Dal Moro RG et al (2007): The aim of
their study was to evaluate whether the oral hygiehinstitutionalized older
people differs significantly between groups of mapants with different
degrees of hand function. Dental (Silness and lnolex) and denture plague
(Modified Ambjornsen Plaque Index) scores were sss@ as a measure of
oral hygiene. Hand functions were assessed usimgl¢bsen-Taylor and the
Purdue pegboard tests. They concluded that:

» Dentate participants with poor hand function actwdto the
Dominant Hand Purdue test had significantly moretaleplaque after
adjustment for age, sex, and cognitive status.

* Complete denture wearers with poor hand functiocoating to the

Dominant Hand and Sum of Three Steps Purdue tesistle total
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Review of Literature

Jebsen-Taylor test also had significantly more aentplaque after
adjustment.

9. McGlashan HL, Blanchard CC, Sycamore NJ, Lee R, French B, Holmes
NP et al (2017): The study has demonstrated the efficacy of a &rmlch-
typing intervention in improving the fine motor B&iof children who do not
have a specific motor deficitthey alsofound strong evidence that the
intervention game improved children’s manual dawgterskills, this
improvement did not generalize to the task-orientggproach (i.e., the
sequence-learning tapping task).

10.Gansky SA, Pritchard H, Kahl E, Mendoza D, Bird W, Miller AJ,
Graham D et al (2004): They wanted to determine if a predental school
manual dexterity test predicts: subsequent gradepréclinical restorative
courses and faculty perceptions of satisfactoryoperance in these skills that
would indicate the student is ready to advance h® ¢tlinic. The study
population in their study comprised of 244 applisarThe manual dexterity
test consisted of a two-hour block-carving teseyrboncluded that:

* The MDT did not appear to add information to theremt admissions

criteria
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Methodology

MATERIALS AND METHODS

STUDY DESIGN

A cross-sectional observational Study was conductedOrthodontic Post-

graduate students who are clinically working irtitnges recognized by DCI

SOURCE OF DATA

» Data will be collected from postgraduate studentsndg Orthodontic clinical

working time, studying in postgraduate college®grised by the DCI

Ethical clearance:

Institute ethical clearance was obtained (Ethicatificate No. 1483)

SAMPLE SIZE ESTIMATION

Sample size estimation done based on article hytBeet.al., 2020 (Petrut B,
Berindan-Neagoe |, Feflea DI, Hogea M, Pasca Spimanu CE, Bschleipfer T.
Mental Fatigue Evaluation of Surgical Teams du@nBegular Workday in a High-

Volume Tertiary Healthcare Center. Urol Int. 20213-4):301-308.)
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Methodology

The following was taken for estimation:

Smallest
_ Standard | Standard
meaningful o o
. Assumed | deviation | deviation
Mean value| difference of )
mean for | 1(Assumed 2(Assumed Estimated
of peak more than
_ 20% by by sample
performance 20% change in o o _
change : | statistician| statistician size
(Mean 1) performance
Mean 2 | as 50% of| as 50% of
(Assumed by
o meanl) mean 2)
statistician)
Reaction
time 20 4 16 10 8 34
(ms)
Attention
-5 -1 -4 -2.5 -2 34
score
Memory
-8 -1.6 -6.4 -4 -3.2 34
score

Software used: G Power sample size estimatiomwaoétVersion 3.1.9. 7

We assumed that 20% change in Reaction time, meoroattention will be

clinically important. We also assumed that the d&ad deviations would be 50% of

the mean values (as a general rule of thumb fomabdistributions) since our

original article did not specify any standard dimis. We also set the Alpha error at

5%, Beta error at 20%

As per the above, the estimated sample size is 34

PERMISSIONS OBTAINED

» Institutional ethical clearance. (Ethical CertitiedNo. 1483)
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Methodology

TOTAL BUDGET

FUNDING: SELF

EQUIPMENT COSTRX 10,000

STASTICAL ANALYSIS COST:X 5000

TOTAL: X 15,000

FUNDING DETAILS:

* No funding from any external source was requiredaioduct the study.
e |, 1 took up the financial responstiibf my research and bore

all the expenses incurred during the study.

METHODOLOGY

All the tests were performed on Orthodontic PGglywhg Orthodontics in
colleges recognized by DCI. Subjects were inforheétidays prior about the tests to
be conducted, and they were requested to schedtilEnts continuously during the

clinical working hours.

The subjects were explained about the tests and gigen few minutes to

familiarize with the equipment.

Baseline Data

This Baseline Data collected from each subjectufédl) included status of
their sleep, exercise, food intake, and other shiigs which may have an effect on

their dexterity and cognitive function.
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Methodology

Sample Collection
After the baseline data collection, the “Pre wailkita was collected.

Each subject were allowed a maximum time of 10 mei®un between each

patient.

After the subjects completed their clinical workiey were immediately

requested to report for “post work” data.

All the data was recorded in physical sheets (Eigut,2,3,4,5) as the tests

were performed which was later compiled in Micradtécel software.
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Baseline Data

Methodol ogy

Name: Age:
Sex:
Sleep Data
Did you sleep well yesterday night?
Time of Sleep Sleep Time:
Wake Up Time:
Breakfast
Did you have breakfast?

Exercise

Do you exercise regularly?
If yes, approx how many hours a week?

Have you done any exercise since
morning?

Medical History

Are you on any medication?
If yes, specify name and since when?

History of recent illness/surgery

Stimulants

Did you take Coffee/Tea/Chocolate
within last 6 hours?

Other

Alcohol/Nicotine/Any other Narcotic in
last 24 hours?

Figure 1: Sheet for collecting Baseline Data
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Fatigue Scale

Methodol ogy

Samn Perelli Fatigue Scale

Rank

Description

Fully alert, wide awake

Very lively responsive, but not at peak

Okay, somewhat fresh

A little Tired, less than fresh

Moderately tired, let down

Extremely tired, very difficult to concentrate

N o lWIN

Completely exhausted, unable to function
effectively

Figure 2:

Fatigue scale given to the subjects beferPre and Post test sessions

Purdue Pegboard Score Sheet
For Model #32020

Quick Reference Means (normative population averages) in Parts

Occupational Area Lot | Bot R'ﬁ";;'"

Right
Hand | Hand | Hands Assembly

[Male & Female Applicants for Assembly Jobs* 17.86 16.60 14.38 4881 43.58

[Male & Female Applicants for Gen. Factory Work*| 17.15 16.01 13.79 46.76 39.30

[Male & Female Applicants for Production Work* 17.94 16.81 14.10 4885 40.67

[Female Applicants for Electronic Prod. Work* 18.47 16.77 14.53 4984 43.76
[Female Hourly Production Workers* 18.02 16.81 14.34 49.14 38.08
[Male Hourly Production Workers* 16.45 16.31 13.37 46.11 36.89
Malo and Service 15.49 15.25 12.31 43.04 38.71
[Female Applicants for Sewing Machine Operator:

Hhree Trial Sum® 55.20 51.78 | 44.03 151.09 133.41

* Data taken from the Appendix A (Tables 8-15) in the original Purdue Pegboard Manual

Subject Record
Name: Dominant Hand: Right or  Left

Reason for Admini

Test Date: / /

Scoring Grid Based on Number of Parts

al Twy | TralThree | el
Right Hand
Left Hand
Both Hands
Right + Left + Both
[Assembly

Figure 3: Sheet for recording perdue pegboard tesdata
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Name:

Methodol ogy

O’Connor Finger Dexterity Test

Date:

Dominant Hand:

Age:

Gender:

Before Work

Shape

Time

1.

2

3.

After Work

Shape

Time

1.

2.

3.

Before Work

Hand Dynamometer

Hand

Strength

Left

[Right

After Work

Hand

Strength

Left

[ Right

Figure 4: Sheet for recording Finger dexterity andHand dynamometer data
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Methodol ogy

Before Work

Steadiness Tester

| Number of errors

After Work

| Number of errors

Before Work

Colour Stroop Test

| Number of errors

After Work

| Number of errors

Figure 5: Sheet for recording Steadiness Tester arfstroop Color Word

Test Data
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Methodology

Steps:
Orthodontic Post graduate trainees
a N
eAssessment during their clinical working at

*Before the start of their clinical

At the end of their clinical work
\ J
( N

Using standardized manual dexterity tests, cognitive function test, and
fatigue scales

( Ny

Each person to be assessed on 2 seperate daythevitime criteria (paireq
test)

The 2 sets of scores thus obtained for each paatitwill be statistically
analysed for significant differences

Data obtained is used for verification of the hystis

Interpretation and presentation of results
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Description of the Tests:

» COGNITIVE TESTS:

o STROOP COLOUR WORD TEST

* PSYCHOMOTOR TESTS:

(0]

(0]

(0]

(0]

PURDUE PEGBOARD TEST

O’CONNOR FINGER DEXTERITY (TWEEZER) TEST

STEADINESS TESTER

HANDGRIP DYNAMOMETERS

1. STROOP COLOUR WORD TEST

Duration: 45 seconds
Purpose: By following the lines and as quickly as possible, name out loud the
color of each word (not what the word says). When you reach the end of the

page, start again from the beginning.

BLUE YELLOW

YELLOW RED
GREEN RED
RED YELLOW
RED YELLOW
RED BLUE
RED YELLOW BLUE
BLUE GREEN
BLUE RED
GREEN RED

RED

YELLOW

GREEN

YELLOW

YELLOW

RED

YELLOW

YELLOW

BLUE

YELLOW

YELLOW

BLUE

GREEN

GREEN

GREEN

YELLOW

RED

BLUE

Figure 6: Stroop colour word test sheet
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Description of the Test (STROOP COLOUR WORD TEST):

» Subject is requested to speak out the colour oivitre, instead of reading the
alphabets.

* The concept behind it is, the brain is receivingtithuli, one the word itself,
and other the colour of the word. In a fractionacdecond, the subject has to
make a decision to speak the colour and not the.wor

» This tests the cognitive function, and the decisimaking ability of the brain

PURDUE PEGBOARD TEST

Figure 7: Perdue pegboard test board

Description of the Test (PERDUE PEGBOARD TEST):

2. Subject is given 30 seconds to place pegs on taelbo

3. In one attempt subject is requested to use onlgongnant hand

4. In second attempt the subject is requested to adeHands together, 2 pegs
have to picked up each using both hands, and tleere ho be placed
simultaneously on the pegboard.

5. This tests the hand eye coordination, as well ad kaxterity.
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6. O'CONNOR FINGER DEXTERITY (TWEEZER) TEST

.....
----------
..........

Figure 8: O’'Connor Finger Dexterity (Tweezer) Testboard

Description of the Test (O'CONNOR FINGER DEXTERITY)

» It is different from the perdue pegboard test iway that it assesses
specifically the finger dexterity rather than thextérity of the whole
palm of the hand

« Inrelation to dentistry and Orthodontics, thig iessignificant because
most of the work done is using hand instruments.

* This test is used to check the dexterity of thgdim(while operating an

instrument)
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7. STEADINESS TESTER

Figure 9: steadiness tester machine

Description of the Test (STEADINESS TESTER):

» Subject is requested to hold the probe at theghthof the horizontal rod, and
move it to the thick end of the horizontal rod weitit touching the horizontal
rod.

* The horizontal rod and the probe are electricaignected, and if there is a
physical contact between the probe and the rodimwithe timer limit, it
records a reading.

» This tests the stability/steadiness of the hartti@&ubject.
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8. HAND-DYNAMOMETER

Figure 10: Hand Dynamometer (Digital)

Description of the Test (HAND-DYNAMOMETER):

» Subject is requested to sit, and position the arra forward position on the
table.

« After that, subject is requested to squeeze thegwewnt in the hand as much
as possible for 1 second and leave.

» It records the highest force exerted on the dewi¢@lograms.

» Testis repeated individually for the right and lednd.
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STATISTICAL ANALYSIS

« Data obtained was entered and sorted in MicrosafeEv.2013).

» Statistical analysis was performed using Statispeakage for social sciences
(SPSS) software (IBM Corp) (v.21.0).

» Descriptive and inferential statistics was perfodmir all the different
parameters assessed in the study.

* The Pre and post work comparison of different patens between different
time intervals was done using Paired samples t#@sassess significant
differences.

* Pearson’s correlation coefficient was performed d@esess significant
correlation between different parameters and tioratibns.

» All statistical tests were performed at 95% coniick intervals.

* A p value of less than 0.05 was considered assstatily significant in the

study.
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RESULTS

All subjects were randomized and given a subjectec@and all data was
tabulated in the “Microsoft Excel” sheet. Pairete$t and Pearson’s correlation
coefficient were used to compare different paramseté the same person before and
after the clinical working. These tests were penfed twice in 2 different sessions.

There was an average of 1.8 hours break betweérnh®sessions.

Following are the tests which were performed:

» COGNITIVE TESTS:
o STROOP COLOUR WORD TEST
* PSYCHOMOTOR TESTS:
o PURDUE PEGBOARD TEST
0 O’CONNOR FINGER DEXTERITY (TWEEZER) TEST
o STEADINESS TESTER

o HANDGRIP DYNAMOMETERS

The result obtained are as follows:

Table 1 - Descriptive statistics: Mean (+ SD) of Pdue Pegboard Test (Dominant

Hand) at different time durations

Perdue Pegboard Test o . o
_ N | Minimum | Maximum Mean | Std. Deviation
(Dominant Hand)

Pre work 1 36 11.00 19.00 15.3056 2.24015

Post work 1 36 10.00 18.00 14.2778 2.38580

Page 25



Results

Difference between
36 -7.00 3.00 1.0278 1.85913

pre and post work 1
Pre work 2 36 13.00 20.00 16.08338 1.69664
Post work 2 36 12.00 19.00 14.8338 1.84391

Difference between
36 -4.00 3.00 1.2500 1.33898

pre and post work 2

GRAPH 1: Mean Perdue Pegboard Test (Dominant Handat different time

durations

Mean Perdue Pegboard Test (Dominant Hand) at
different time durations

16.5

=
=)}

=
u
(5, ]

=
wn

145

Number of pegs >

=
H

135

13

15.3056

14.2778

16.0833

14.8333

Pre Work 1
Session 1

Post Work 1

Pre Work 2

Post Work 2

Session 2

In graph 1, Y-axis denotes the number of pegs dlace30 seconds time. Reduced

number of pegs show reduced performance.
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Table 2 - Descriptive statistics: Mean (+ SD) of Pdue Pegboard Test (Both

Hands Simultaneously) at different time durations

Perdue Pegboard Test
Std.
(Both Hands N Minimum | Maximum | Mean
Deviation
Simultaneously)

Pre work 1 36 9.00 15.00 11.8056p 1.61810
Post work 1 36 8.00 15.00 10.916f 1.48083

Difference between
36 -2.00 3.00 .8889 1.08963

pre and post work 1
Pre work 2 36 9.00 16.00 11.8333 1.81265
Post work 2 36 8.00 14.00 10.7500 1.59239

Difference between
36 -1.00 3.00 1.0833 1.02470

pre and post work 2
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GRAPH 2: Mean Perdue Pegboard Test (Both Hands Sinitaneously) at

different time durations

Mean Perdue Pegboard Test (Both Hands
Simultaneously) at different time durations

11.8056 11.8333

2 11.2
10.9167

[y
[y

10.8 10.75

10.6
10.4
10.2

Number of pegs >

Pre Work 1 Post Work 1 Pre Work 2 Post Work 2
Session 1 Session 2

In graph 2, Y-axis denotes the number of pegs dlace80 seconds time. Reduced

number of pegs shows reduced performance.
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Table 3 - Descriptive statistics: Mean (+ SD) of @onnor Finger Dexterity Test

[Shape 1 (Circle)] at different time durations

O'connor Finger

Std.
Dexterity Test [Shape N Minimum | Maximum | Mean
Deviation
1 (Circle)]
Pre work 1 36 42.36 56.90 51.7850 3.83367
Post work 1 36 43.40 62.40 54.37417 4.39700
Difference between
36 -9.30 3.30 -2.5897 2.24882
pre and post work 1
Pre work 2 36 40.10 57.80 52.086( 4.44722
Post work 2 36 40.30 62.10 54.622p 4.96940
Difference between
36 -6.20 3.30 -2.5361 2.15090

pre and post work 2
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GRAPH 3: Mean O'connor Finger Dexterity Test [Shapel (Circle)] at different
time durations
Mean O'connor Finger Dexterity Test [Shape 1 (Circle)] at
different time durations

55 54.6222
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[y

50.5
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Pre Work 1 Post Work 1 Pre Work 2 Post Work 2
Session 1 Session 2

In graph 3, Y-axis denotes the time taken to malkecircle shape. More time taken

shows reduced performance.
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Table 4 - Descriptive statistics: Mean (+ SD) of @onnor Finger Dexterity Test

[Shape 2 (Square)] at different time durations

O'connor Finger

Dexterity Test [Shape 2 | N | Minimum | Maximum Mean | Std. Deviation
(Square)]
Pre work 1 36 40.60 63.20 49.9683 4.60846
Post work 1 36 41.60 65.90 51.6472 5.07855
Difference between pre
36 -4.70 3.70 -1.6789 1.52654
and post work 1
Pre work 2 36 40.90 68.10 50.280¢ 5.36458
Post work 2 36 41.50 68.50 52.1472 5.21402
Difference between pre
36 -6.50 40 -1.8667 1.27257

and post work 2
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GRAPH 4: Mean O'connor Finger Dexterity Test [Shape2 (Square)] at different

time durations

Mean O'connor Finger Dexterity Test [Shape 2 (Square)]
at different time durations

52.1472

51.6472
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In graph 4, Y-axis denotes the time taken to makestjuare shape. More time taken

shows reduced performance.

Page 32



Results

Table 5 - Descriptive statistics: Mean (+ SD) of @onnor Finger Dexterity Test

[Shape 3 (Z Shape)] at different time durations

O'connor Finger
Std.
Dexterity Test [Shape 3| N | Minimum | Maximum | Mean
Deviation
(Z Shape)]
Pre work 1 36 30.00 47.30 41.7906 4.47465
Post work 1 36 32.09 49.90 43.4081L 4.07520
Difference between pre
36 -5.10 3.60 -1.617% 1.81444
and post work 1
Pre work 2 36 31.50 48.20 41.7556 4.32946
Post work 2 36 33.40 49.60 43.43383 4.30807
Difference between pre
36 -4.20 .30 -1.6778 1.04802
and post work 2
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GRAPH 5: Mean O'connor Finger Dexterity Test [Shape3 (Z Shape)] at

different time durations

Mean O'connor Finger Dexterity Test [Shape 3 (Z Shape)] at
different time durations
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In graph 5, Y-axis denotes the time taken to mdiee 2 shape. More time taken

shows reduced performance.
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Table 6 - Descriptive statistics: Mean (+ SD) of Had Dynamometer Test

(Dominant Hand) at different time durations

Hand Dynamometer Std.
N Minimum | Maximum Mean
Test (Dominant Hand) Deviation
Pre work 1 36 20.00 47.90 27.5778 5.01085
Post work 1 36 18.80 41.70 26.3861[ 4.70739

Difference between pre

36 -3.90 6.20 1.1917 1.62065
and post work 1
Pre work 2 36 20.50 45.60 27.091y 4.79859
Post work 2 36 19.10 44.20 26.2250 4.70400
Difference between pre
36 -1.30 2.80 .8667 .72938

and post work 2
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GRAPH 6: Mean Hand Dynamometer Test (Dominant Handat different time

durations

Mean Hand Dynamometer Test (Dominant Hand) at
different time durations

28
27.5778

27.5
27.0917
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26

25.5
Pre Work 1 Post Work 1 Pre Work 2 Post Work 2

Session 1 Session 2

In graph 6, Y-axis denotes the force recorded @y ¢#uring the test.
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Table 7 - Descriptive statistics: Mean (+ SD) of Had Dynamometer Test (Non-

Dominant Hand) at different time durations

Hand Dynamometer Test Std.
N | Minimum | Maximum Mean
(Non-Dominant Hand) Deviation
Pre work 1 36 16.40 45.70 25.4306 4.70166
Post work 1 36 15.90 40.60 24.2194 4.27416

Difference between pre

36 -.60 5.60 1.2111 1.30926
and post work 1
Pre work 2 36 16.00 44.60 25.2250 4.53679
Post work 2 36 15.10 41.30 24.2639 4.29393
Difference between pre
36 -.90 3.40 9611 .89739

and post work 2
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GRAPH 7: Mean Hand Dynamometer Test (Non-Dominant tnd) at different

time durations

Mean Hand Dynamometer Test (Non-Dominant Hand) at
different time durations
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In graph 7, Y-axis denotes the force recorded @y ¢#uring the test.
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Table 8 - Descriptive statistics: Mean (+ SD) of Gour Word Stroop Test at

different time durations

Colour Word Stroop Std.
N | Minimum | Maximum Mean
Test Deviation
Pre work 1 36 2.00 8.00 4.6111 1.66094
Post work 1 36 4.00 9.00 6.6944 1.75368
Difference between pre
36 -4.00 .00 -2.0833 1.07902
and post work 1
Pre work 2 36 2.00 9.00 4.4167 1.79483
Post work 2 36 3.00 10.00 6.4722 1.85913
Difference between pre
36 -7.00 1.00 -2.0556 1.39272

and post work 2
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GRAPH 8: Mean Hand Dynamometer Test (Non-Dominant tnd) at different

time durations

Mean Hand Dynamometer Test (Non-Dominant Hand) at
different time durations
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Number of errors >
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In graph 8, Y-axis denotes the number of errorserduding the test. More number of

errors show reduced performance.
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Table 9 - Descriptive statistics: Mean (+ SD) of 8adiness Tester at different

time durations

Std.
Steadiness Tester N| Minimum| Maximum| Mean o
Deviation
Pre work 1 36 .00 .00 .0000 .00000
Post work 1 36 .00 .00 .0000 .00000
Difference between pre
36 .00 .00 .0000 .00000
and post work 1
Pre work 2 36 .00 .00 .0000 .00000
Post work 2 36 .00 .00 .0000 .00000
Difference between pre
36 .00 .00 .0000 .00000
and post work 2

GRAPH 9: Descriptive statistics: Mean (+ SD) of Stadiness Tester at different

time durations

Mean Steadiness Tester at different time durations
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Table 10 - Descriptive statistics: Mean (+ SD) ofatigue score at different time

durations
Fatigue score| N | Minimum | Maximum Mean Std. Deviation
Prework1 | 36 1.00 6.00 1.9722 1.10805
Postwork 1 | 36 1.00 6.00 3.0833 1.18019
Prework2 | 36 1.00 4.00 1.9444 .75383
Postwork 2 | 36 2.00 6.00 3.0556 .95452

GRAPH 10: Descriptive statistics: Mean (+ SD) of Rigue score at different time

durations

Mean Fatigue score at different time
durations
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In graph 10, Y-axis denotes the fatigue score ghsethe subject. Higher score shows

greater feeling of tiredness/exhaustion
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Table 11 — Pre and post comparison of different pameters between different

time durations

Parameters Pre vs Post work Mean t value df p value
comparison difference
Perdue Pegboard Pre work 1 - 1.02778 3.317 35 .002*
Test (Dominant Post work 1
Hand)
Pre work 2 - 1.25000 5.601 35 .000*
Post work 2
Perdue Pegboard Pre work 1 - .88889 4.895 35 .000*
Test (Both Hands Post work 1
Simultaneously)
Pre work 2 - 1.08333 6.343 35 .000*
Post work 2
O'connor Finger Pre work 1 - -2.58972 -6.910 35 .001*
Dexterity Test Post work 1
[Shape 1 (Circle)]
Pre work 2 - -2.53611 -7.075 35 .021*
Post work 2
O'connor Finger Pre work 1 - -1.67889 -6.599 35 .003*
Dexterity Test Post work 1
[Shape 2 (Square)]
Pre work 2 - -1.86667 -8.801 35 .010*
Post work 2
O'connor Finger Pre work 1 - -1.61750 -5.349 35 .000~*
Dexterity Test Post work 1
[Shape 3 (Z
Pre work 2 - -1.67778 -9.605 35 .000*
Shape)]
Post work 2
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Hand Pre work 1 - 1.19167 4.412 35 .011*
Dynamometer Post work 1
Test (Dominant
Pre work 2 - .86667 7.129 35 .031*
Hand)
Post work 2
Hand Pre work 1 - 1.21111 5.550 35 .000*
Dynamometer Post work 1
Test (Non-
: Pre work 2 - 96111 6.426 35 .000*
Dominant Hand)
Post work 2
Colour Word Pre work 1 - -2.08333 | -11.585| 35 .001*
Stroop Test Post work 1
Pre work 2 - -2.05556 -8.856 35 .013*
Post work 2
Fatigue score Fatigue score Pre | -1.11111 -5.111 35 .000*
work 1 - Fatigue
score Post work 1
Fatigue score Pre | -1.11111 -7.513 35 .000*
work 2 - Fatigue
score Post work 2

*p value<0.05 statistically significant

Interpretation — In our study, Pre (before clinical work) and pg@sdter clinical work)
comparison of different parameters between diffetene durations was performed
using Paired t-test. This comparison showed stait significant differences (p

value <0.05) for all the parameters for pre and posparison.

Correlations between different parameters assesseth the study and time

duration

*p value<0.05 statistically significant
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Table 12: Pearson Correlation-Perdue Pegboard Teg¢Dominant Hand)

Perdue Pegboard Test (Dominant Hand) Time interval
Pearson Correlation 720"
Time interval 1 p value .000*
N 36

Interpretation — In our study, Correlations between Perdue Pegbbast (Dominant
Hand) at different time durations was assessedj@arson’s correlation coefficient.

There was a significant correlation noted (p valu@s) between the two.

Table 13: Pearson Correlation-Perdue Pegboard Te¢Both Hands)

Perdue Pegboard Test (Both Hands Simultaneously) ifie interval 2
Pearson Correlation 162
Time interval 1 p value .345
N 36

Interpretation — In our study, Correlations between Perdue Pegbdast (Both
Hands simultaneously) at different time durationaswassessed using Pearson’s
correlation coefficient. There was a significantrretation noted (p value<0.05)

between the two.
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Table 14: Pearson Correlation- O'connor Finger Dexrity Test [Shape 1

(Circle)]

O'connor Finger Dexterity Test [Shape 1 (Circle)] Tme interval 2

Pearson Correlation 511"
Time interval 1 p value .001*
N 36

Interpretation — In our study, Correlations between O'connor FRirigexterity Test
[Shape 1 (Circle)] at different time durations veasessed using Pearson’s correlation

coefficient. There was a significant correlationgub(p value<0.05) between the two.

Table 15: Pearson Correlation- O'connor Finger Dextrity Test [Shape 2

(Square)]

O'connor Finger Dexterity Test [Shape 2 (Square)] | ime interval 2

Pearson Correlation 371
Time interval 1 p value .026*
N 36

Interpretation — In our study, Correlations between O'connor Firigexterity Test
[Shape 2 (Square)] at different time durations wassessed using Pearson’s
correlation coefficient. There was a significantrretation noted (p value<0.05)

between the two.
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Table 16: Pearson Correlation- O'connor Finger Dexrity Test [Shape 3 (Z-

shape)

O'connor Finger Dexterity Test [Shape 3 (Z Shape)]

Time interval 2

Time interval 1

*k

Pearson Correlation .692
p value .000*
N 36

Interpretation — In our study, Correlations between O'connor FRirigexterity Test

[Shape 3 (Z shape)] at different time durations vessessed using Pearson’s

correlation coefficient. There was a significantrretation noted (p value<0.05)

between the two.

Table 17: Pearson Correlation- Hand Dynamometer TeagDominant Hand)

Hand Dynamometer Test (Dominant Hand) Time interval2
Pearson Correlation 627"
Time interval 1 p value .001*
N 36
Interpretation — In our study, Correlations between Hand Dynamemétest

(Dominant Handpt different time durations was assessed usingsBearcorrelation

coefficient. There was a significant correlationaub(p value<0.05) between the two.
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Table 18: Pearson Correlation- Hand Dynamometer TeagNon-Dominant Hand)

Hand Dynamometer Test (Non-Dominant Hand) Time inteval 2

Pearson Correlation 603"
Time interval 1 p value .020*
N 36

Interpretation — In our study, Correlations between Hand Dynamemeéést (Non-
Dominant Handhpt different time durations was assessed usingsBearcorrelation

coefficient. There was a significant correlationgub(p value<0.05) between the two.

Table 19: Pearson Correlation- Colour Word Stroop st

Colour Word Stroop Test Time interval 2
Pearson Correlation 244
Time interval 1 p value 152
N 36

Interpretation — In our study, Correlations between Colour Wordb&t Testat
different time durations was assessed using Pearsorrelation coefficient. There

was a significant correlation noted (p value<09&ween the two.
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Table 20: Pearson Correlation- Steadiness Tester

Steadiness Tester Time interval 2

Pearson Correlation -

Time interval 1 p value -

N 36

Correlation can't be performed for Steadiness Tdsteause both the groups means

are same (equal to 0)

Table 21: Pearson Correlation- Fatigue Score

Fatigue score Time interval 2
Pearson Correlation 503"
Time interval 1 p value .002*
N 36

Interpretation — In our study, Correlations between Fatigue sedrdifferent time
durations was assessed using Pearson’s correlat@ificient. There was a

significant correlation noted (p value<0.05) betwéee two.

All the parameters assessed showed significaneletion (except steadiness tester)
between the decline in the psychomotor skills asghitive functions with continuous

clinical working. This was in consistence with thygothesis of the study
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DISCUSSION

Orthodontic treatment is often related to burn{foutthe patient, but rarely we
talk about burn-out of the Orthodontist. As Dewsti®rthodontists, we are at a very
high risk for many problems which may include reafry infections (recently
covid), risk of needle prick injury/sharp injuryhronic lower back pain, lower back
vertebral disc derangement and few other problédbme of the least discussed, but
most common type of problem faced is fatigue. Cirrdatigue can result in many
problems, such as sleep disturbances, psychologis@irbance, depression, anxiety,

and most importantly burn-out of the doctdr**

In this study, we had hypothesized that continugnscal working may result
in change in psycho-motor skills (dexterity) andoathange in cognitive function
(mental ability) of the orthodontic post-graduatadents. This was in consistence

with few other studies on different professidrig**

To measure these parameters, we short-listed a ggychomotor and

cognitive function tests based on the availablergic literature.

A systematic review done by RYAN CAUSBY, titledJSE OF OBJECTIVE
PSYCHOMOTOR TESTS IN HEALTH PROFESSIONAL®entified Purdue
Pegboard Test, and O’connor finger dexterity testffective tools for assessment of

psychomotor skills in subjects working in medicatialental professioff.

To identify the effect of fatigue in orthodontistse decided to use these
standardized psychomotor tests which includ@ardue Pegboard Test, O’connor
Finger Dexterity Test, Steadiness Tester and Handgr Dynamometer Test and

Stroop colour word testas cognitive function test.
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Perdue Pegboard Test

In this study, The Perdue Pegboard test was pegiriwice in one session,
one with only the dominant hand, and other withhblodnds simultaneously. Since,
general dentistry and Orthodontics often requiee dperator to perform tasks which
demand working with both hands simultaneously, teist can be used as a good
analogue to test the hand-eye coordination of tigest when using both the hands
simultaneously. Since, use of both hands simultasig@also demands more cognitive
resources, it is one of the tests which can beeplamalogously with the decline in

the treatment delivering capacity of the clinician.

Figure 11 (A) Perdue pegboard Figure 11 (B) Perdue Pegboard tesit
test with dominant hand with both hands simultaneously

O’connor Finger Dexterity (Tweezer) Test

Practice of orthodontics is a special skill whigdquires use of hands and
fingers in a very specific skillful manner whichqreres high precision (bracket
placement, wire placement) at most times. It wassypmed that finger dexterity
(while using an instrument to accomplish a tasleiad of using hands directly) can
differ significantly from hand dexterity. Dexteritg mainly influenced by muscle
mass$®. This can be used to explain why finger dexteciy be different from hand

dexterity due to lesser mass of muscles in fingeéence, we employed different tests
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for Hand Dexterity (Perdue Pegboard Test) and Fimgxterity (O’connor Finger

Dexterity Test), respectively.

To evaluate Finger dexterity, we used the O’confioger dexterity test,
which uses a tweezer for holding pegs and pladiegitin designated holes, and the
time taken for accomplishing the task is notedhlsa study, we requested the subjects
to make 3 different shapes on the test board wivetre a circle, a square and a Z
shape. These tasks can determine the degree abkoftthe instrument by the

subject, and hence an important factor to be cens@tlwhen it comes to Orthodontics

Figure 12 (A) Subject making a circle | | Figure 12 (B) Subject making a square
shape on the O’Connor finger shape on the O’Connor finger
dexterity test board dexterity test board

Figure 12 (C) Subject making a Z shape on thdg
O’connor finger dexterity test board
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Hand Dynamometer Test

Along with precision skills, Orthodontic pliers mepalm strength to operate.
Frequent compression of the palm muscles whilegupirers can result in muscle

fatigue and may result in decreased ability to afgethe pliers.

To evaluate this, we incorporated hand dynamomtgecheck the palm
strength before the clinical work and after clihisarking. There was a statistically
significant decline in the palm strength of the jeats after the clinical work. This

could be linked with the fatigue in the palm musctiie to continuous operation of

Orthodontic instruments.
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Figure 13 (A) Hand-dynamometer Figure 13 (B) Hand-dynamometer
testing (Dominant hand) testing (Non-dominant hand)

Steadiness Tester

To check hand tremors and stability of the hand ‘thieadiness tester
machine” was used. In this test, we noted thaswjects got a score of zero, which
denoted that no subject in the study presented seitiere tremors or instability in the
palms and hands. This machine can be used forngmatiegho are suffering from
psychomotor diseases. Other devices, such as Tretagnmay prove to be more

useful in such situations.
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Figure 14: Subjects performing Steadiness test witHominant hand

Stroop Colour Word Test

Stroop colour test is an age old test for Cognifivection test®!’ This test
relies on the basic idea of the brain to be ablen&ke a decision in fraction of a
second about the 2 different stimuli it is beinggented with. Once the subject starts
to read the colour coded names, the brain has iftlysmake a choice to speak out

the colour, and not to read out the name.

This requires focus, attention and decision makBy.employing this test,
before and after clinical working of the same sabjere could evaluate the decline of
cognitive function of the subject. An article puhled byFederica Scarpinatitled
“The Stroop Color and Word Tesstated that the stroop effect is a determinant of
cognitive function, and is a reliable means to mmethe functioning of the braitf
Hence, this can be analogous to the Orthodontistesd to possess the appropriate
alertness, and make crucial indispensable decistongleliver uncompromised

treatment to the patient.
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Figure 15: Subject performing Stroop colour word test

Baseline Data

Factors such as sleep, stimulants, narcotics atariof illness were all taken
as baseline data. This data was used to ensur¢htirat are no confounding factors

which can affect the fatigue or the performancthefsubject on that particular day.

The results are consistent with the hypothesist there is a statistically
significant decline in the ability of the Orthodmttafter continuous hours of clinical
work. This decrease in the ability can be attriduie fatigue caused by the clinical
working. To eliminate the factor of chance, thet tess performed for the same
subject on two separate days to see if the datimgat in both days is in alignment

with the hypothesis.

After continuous clinical working, the subjects wexompared with their own
data which was obtained before they started theirkwior the day. Each person
acting as their own control, was another strendtthe study eliminating the intra-
operator differences in working. Standardizationpodcedure and clinical working
time duration was not possible simply because ®fintpracticality, since working
time of same procedure may vary drastically amaffgrént operators. Yet to ensure

continuous working, subjects were requested to keepe number of appointments
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on the test days. An allowance of maximum 10 miswtas considered normal for a
clinician to allow for switching from one patiera tinother, if more than that, the
sample was eliminated. Moreover, samples whichrtedamproper sleep, any health
abnormality, or consummation of intoxicating substs within last 24 hours were
also eliminated. This was done to remove the cardimg factors which may change

the baseline fatigue of the subject on that pasicday.

Scope of the Study

This study seeks to identify the change in psychomskills and cognitive
function of the Orthodontist. More-over this prelirary study can be used to identify
the break/rest needed by the orthodontists dutiegdinical working in order to
perform at the best of their capability without gmising in treatment qualitand

also to maintain the mental and physical healtthefclinician.

Furthermore, the tests used in this study can bd as a screening process for
students who wish to pursue Orthodontics and DentiBy statistically establishing
a minimum requirement for dexterity, and screenthg students joining these
courses, we might be able to shift tbheerall central tendency of these students

towards higher dexterity.

Another important extension of this study can beeasment of dexterity and
cognitive function, and then putting in place amrreise regime for maintaining and

improving the same.

Hannah L. McGlashan et al. found strong evideneg the intervention of

interactive online typing game improved the mardelterity skills of children aged
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8-10 years? Thissuggests that children performing certain goalrteié tasks might

show faster development in psychomotor skills tthenrse who do not.

Jason A. Martin et al in his article titled “AgedaGrip Strength Predict Hand
Dexterity in Adults” said that strength had litieeedictive value to the variance of
steadiness, suggesting that other factors may a@ence on steadiness\n
alternative explanation for the poor steadinessdmderity with increased age could
be a consequence of the control of hand muscle fdagown to fluctuate more in
older adults, which are thought to involve chanigemsverage motor unit force output.
They speculate that increased grip strength wilagsociated with fewer fluctuations
in muscle force during movement execution, allowfog faster, more fluent, less
variable and more stable successful successivemeawvs. The research also showed
that steadiness and hand dexterity performance he#ter explained by age than
strength, and an interaction between age and skremg steadiness hand dexterity
showed that mean to older adults were particularfluenced by strength.
Furthermore, changes in muscle mass with increagechas been linked to changes
in peripheral and central nerve conduction. Thesgmee of fluctuations in muscle
force during a movement influences the capacitprimuce the intended movement

correctly, causing compensations within the movetfien

They also noticed that individuals who regularhagiice rapid, coordinated,
goal directed movements, such as expert musicapyear not to display the same
age related decrements of dexterity that are typp€aage matched non-musical
adults. Hence they suggested that regular exeigipessibly sufficient to maintain

rapid, coordinated, goal directed dexterous actidns
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This suggests that a specific exercise routine tjglove beneficial to

maintain and even improve the dexterity and fineanskills of an Orthodontist.

In future, there is scope for doing another studycompare orthodontic
clinicians with controls (not working in clinicaletip) to evaluate changes in
psychomotor skills over the period of time. Additadly, a randomized control trial

can be used to see if specific exercise routinehedp maintain and improve these

skills in Orthodontists.
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CONCLUSION

This study concluded that there is statisticallgndicant decline in the
Psychomotor skills and Cognitive function of thein@@ian (Orthodontist) due to

continuous working in a clinical setup based ontésts performed in this study.

The decline is these factors could not be linkedhi® type of procedure
performed by the subject, but it is presumed tleat faxing procedures may have

more prominent effect on these Psychomotor skilts @gnitive function.

There is further scope to conduct observationalissuto identify the optimal
continuous clinical working time without any sigodnt decline in these
Psychomotor skills and cognitive function, and deritify specific exercises which
can be used to increase the performance of thieialin reduce fatigue, and alter the

rate of decline of psychomotor skills with age.

It is imperative for the Orthodontist to identifiget limits of the human body
and take appropriate action to avoid significargraes in these skills, to provide best
possible treatment, and avoid mental burn-out forsklf/herself and prevent other

deleterious effects on the clinician’s health.

Furthermore, this study can form a foundation fewaloping a screening

process for students aspiring to be orthodontistisdentists.
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LIMITATIONSOF THE STUDY

Study is done only among post-graduate studentsumpg Orthodontics.
Sexual dimorphism was not checked.

The clinical work time, and procedures performedldaot be standardized
due to its impracticality.

Study is only a *“cross-sectional observational wgtudith no long-term

follow-up and no intervention to help overcomedag.
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SUMMARY

Surgeons and doctors are subjected to long climocaking hours with less or
minimal breaks, especially in the early phase eirtbareer, both Medical and Dental
professionals alike. Since orthodontics is a d¥alsed specialty which is a physically
and mentally demanding profession, it is importémtidentify these factors in

orthodontic clinicians.

This study hoped to identify if there is any deelimr change in the
Psychomotor skills and cognitive function of ortbatic post-graduate students due
to continuous clinical working time. Hence, we cootéd a series of Psychomotor
tests and cognitive function tests before the stfactinical working and after they had
finished the clinical working for that session.

These results showed statistically significant idkeclin all the tests after
continuous working hours. This decline can be laitead to mental and physical
fatigue experienced by the clinician due to cordumiclinical working, and few other
general factors such as sleep, food habits, etause of which it is not possible for
the clinician to deliver the best quality of treatmh to the patient at all times. At the
same time such fatigue on a long-term might imgaetphysical and mental health of

the clinician.

There is further scope to conduct observationalistuto identify the optimal
continuous clinical working time without any sigodnt decline in these
Psychomotor skills and cognitive function, and deritify specific exercises which
can be used to increase the performance of theialm reduce fatigue, and alter the

rate of decline of psychomotor skills with age.
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Summary

It is imperative for the orthodontist to identifiyet limits of the human body,
and take appropriate action to avoid significargraes in these skills, to provide best

possible treatment, and avoid mental burn-out famsklf/herself and other

deleterious effects on the clinician’s health.

Furthermore, this study can form a foundation fewveloping a screening

process for students aspiring to be orthodontistisceentists.
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