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Abstract:

Throughout development, we gain increasing control over our bodies, allowing us to
move around our environment and manipulate and use objects. This developing
motor control is key to our understanding of the properties of our environment. The
development of motor skills can therefore be viewed as part of an interactive
developmental process with perceptual, social, and cognitive abilities (1), which is
subject to the constraints of the body and the environment. A sample size calculation
was conducted based on effect size estimates from preliminary data or existing
literature to ensure adequate statistical power. A total of 30 participants were selected
according to the inclusion and exclusion criteria This experimental design aims to
elucidate the impact of prolonged computer working hours on nosologists' cognitive,
motor skills, and posture. The use of a randomized controlled trial allows for
CC License controlled exposure to computer usage, enabling a clearer understanding of the
CC-BY-NC-SA 4.0 effects and potential implications for this professional cohort.

Introduction

Throughout development, we gain increasing control over our bodies, allowing us to move around our
environment and manipulate and use objects. This developing motor control is key to our understanding of
the properties of our environment. The development of motor skills can therefore be viewed as part of an
interactive developmental process with perceptual, social, and cognitive abilities (1), which is subject to the
constraints of the body and the environment.

Fundamental or gross motor skills (GMS)are the foundation for many sports and physical activities. From a
health perspective, higher levels of GMS are associated with lower body mass index (2) better cardio-
respiratory fitness and physical activity as well as enhanced cognitive development (3) social development
and language skills.

In the contemporary era, technological advancements have ushered in a digital revolution, reshaping the
landscape of various professions. Among these, the field of nosology, the science of classifying diseases, has
significantly evolved with the integration of computer technology.

Nosologists, dedicated to the intricate task of disease classification, often spend extended hours working on
computer systems, engaging in precise cognitive (4) and motor activities essential to their profession.

The prolonged use of computers in professional settings has sparked inquiries into its potential impact on the
cognitive and motor skills, manual dexterity, and posture of nosologists. This research endeavors to explore
the multifaceted consequences of extended computer usage on these vital aspects among nosologists,
employing a diverse set of assessment tools to comprehensively evaluate these effects.
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The primary focus of this investigation revolves around understanding the implications of prolonged
computer working hours on cognitive abilities. The Mini-Mental State Exam (MMSE), a widely utilized tool
for cognitive assessment, will serve as a benchmark to gauge cognitive functions among nosologists
subjected to prolonged computer use. This examination aims to discern any potential alterations in cognitive
performance attributable to extended computer engagement. (5)

Additionally, the research aims to evaluate the impact on motor skills and manual dexterity among
nosologists. The Box and Block Test, a standardized assessment tool for manual dexterity, will be employed
to measure any possible changes in fine motor skills resulting from extended computer-related activities. (6)
This examination intends to elucidate the correlation between prolonged computer usage and alterations in
manual dexterity.

Furthermore, the study will delve into the realm of posture, considering the prevalence of forward head
posture among individuals engaged in prolonged computer work. Through a comprehensive assessment of
forward head posture and utilizing various motor assessment scales(7), the research aims to identify any
deviations in posture among nosologists.

The significance of this research lies not only in understanding the potential effects of prolonged computer
work on nosologists but also in elucidating potential preventive measures or interventions. By
comprehensively assessing cognitive, motor, and postural aspects, this study endeavors to provide insights
that may inform ergonomic practices, interventions, or training programs aimed at mitigating any adverse
effects associated with extended computer usage among nosologists. It seeks to bridge the gap in

Statement of question

understanding the consequences of prolonged computer engagement on the cognitive, motor, and postural
aspects of nosologists.

(8) The utilization of diverse assessment tools will enable a nuanced exploration of the multifaceted impact
of long working hours with computers, paving the way for informed strategies to promote the well-being and
efficiency of professionals in the field of nosology.

Some studies have demonstrated that long work hours contribute to psychological stress and work stress
Working 10 or more hours per day ,40 or more overtime hours per month [9], and 60 or more hours per week
[11] tended to create stressful feelings. Lee et al. [10] found that working more than 45 h per week decreased
the risk of psychological stress. The relationship between working long hours and work stress requires more
investigation.

Where there is any Impact of long computer working hours on fine and motor gross skills, manual dexterity,
cognition, posture in nosologist?

The need of the study indicates to find out the Impact of long computer working hours on fine and motor
gross skills, manual dexterity, cognition, posture in nosologist.

Aim and objective of the study is: To investigate the impact of long computer working hours on motor gross
skills, manual dexterity, cognition and posture in nosologist and furtheremore,

* To investigate the impact of long computer working hours on manual dexterity in nosologist

* To investigate the impact of long computer working hours on cognition in nosologist

* To investigate the impact of long computer working hours on forward head posture posture in nosologist

* To investigate the impact of long computer working hours on motor gross skills in nosologist

Methodology

This study will employ an experimental design to examine the effects of prolonged computer working hours
on the fine and gross motor skills, manual dexterity, cognition, and posture of nosologists.
Participants
a. Sample Size Determination: A sample size calculation was conducted based on effect size estimates from
preliminary data or existing literature to ensure adequate statistical power. A total of 30 participants were
selected according to the inclusion and exclusion criteria i.e. Inclusion Criteria

Nosologist Specialist
+ Age: 19-31 years

Willing to participate in research study.
* Auvailable at the time of data collection. Exclusion criteria

Non medical person
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Age ;<19 or >3
Who are not willing to participate in research study.

Participants were randomly allocated into two groups: the intervention group (exposed to prolonged

computer working hours) and the control group (limited computer usage).

Intervention Group: Participants in this group will be required to work on computers for extended hours (e.g.,

8 hours per day) for a predetermined duration (e.g., 4 weeks).

Control Group: Participants in this group will adhere to their regular work schedule without any additional

computer-related tasks beyond standard working hours.

a. Mini-Mental State Exam (MMSE): This tool will assess cognitive functions, evaluating orientation,
attention, memory, language, and visual-spatial skills before and after the intervention.

b. Box and Block Test: Manual dexterity and fine motor skills will be measured using this standardized test,
conducted before and after the intervention.

c. Forward Head Posture Analysis: Postural assessment will be performed using standardized methods to
measure any deviations in posture pre- and post-intervention.

d. Motor Assessment Scales: Various motor assessment scales will be employed to comprehensively
evaluate motor skills and functional abilities before and after the intervention.

DATA COLLECTION

a. Baseline Assessment: Participants' demographic information and baseline measurements for cognitive,
motor skills, and posture will be recorded.

b. Pre-Intervention Assessment: All participants will undergo initial assessments using the MMSE, Box and
Block Test, forward head posture analysis, and motor assessment scales.

c. Intervention Period: The intervention group will engage in prolonged computer work while the control
group maintains regular work activities.

d. Post-Intervention Assessment: After the intervention period, both groups will undergo reassessment using
the same tools to measure changes in cognitive, motor skills, and posture.

Data analysis

Statistical analysis, such as paired t-tests for within-group comparisons and independent t-tests for between-
group comparisons, was employed to analyze pre- and post-intervention measurements for each assessment
tool. Correlation analyses may be conducted to explore relationships between computer usage duration and
observed changes. Data Collected was entered into MS excel sheets. Microsoft Excel 2010 was used for data
analysis. Descriptive analysis was done using calculation of mean and standard deviation. Further data was
analysed using Pearson’s Correlation coefficient. Level of significance was 0.05.

A total of 40 participants were recorded which included 18 females and 22 males. Table 5.1- Demographic
details of study population

Demographic details Mean £S.D.

Age (in years) 68.7+7

BMI (kg/m? 25.5+0.85

Gender distribution Males (n=22); Females (n=18)

The present study included 40 subjects with mean age 68.7+7 years and mean BMI 25.5+0.85 kg/m?. Out of
40 subjects 22 were males and 18 were females as shown in graph 5.1. Demographic characteristics showed
that most of knee OA patients were overweight.
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Gender
Distribution

Females

Males

Graph 5.1- Gender Distribution

Pearson’s correlation coefficient was used to measure the strength of linear association between
Table 5.3- Correlation of Lower Limb biomechanical alignment and body structure and function component
of Cognition and posture status, Fine and gross motor skills and Forward Head posture

Parameters R value p- value
Craniovertebral angle -0.070 0.66 (NS)
BBT -0.101 0.95 (NS)
MMSE -0.278 0.537 (NS)

NS- Non Significant; S- Significant
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Graph 5.2- Graph showing correlation between craniovertebral-angle and MMSE

§§Z * .
. o
25 | @
20 - @ * b g ¢
15 - ..‘ ¢
10 - P © o
1R s o
O_' .l l“l T T l%
0O 5 10 15 20 25 30 35

Graph 5.3- Graph showing Correlation between craniovertebral angle and BBT

The study will adhere to ethical guidelines, including informed consent procedures, participant
confidentiality, and approval from relevant ethics committees.
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Discussion

To provide a thorough understanding of how dexterity declines in normal aging, we considered necessary to
follow up this investigation by analyzing movements of both hands, especially since most daily activities
require both hands for efficient performance. At present, there are limited investigations of bimanual object
manipulation relevant for real life activities. A search in the literature shows that most studies of bimanual
movements have used tasks like circle tracing or finger tapping (17) which are of little relevance for daily
actions that require manipulation of objects.

However, a few exceptions exist: for example, Mason and Bryden (2007) investigated bimanual reaching and
grasping of cubic objects in young adults and found that synchronous bimanual movements are performed in
a manner similar to unimanual movements. A few studies have also compared bimanual object manipulation
in young and older adults. Examples include Bernard and Seidler (2012) and Serbruyns et al. (2013), who
compared young and older adults’ performance on the bimanual tasks of the Purdue Pegboard Test (Tiffin,
1968; Tiffin & Asher, 1948) for reaching, grasping, transporting, and inserting pegs under different
conditions. In both studies (Bernard & Seidler, 2012; Serbruyns et al., 2013), the older groups manipulated
fewer pegs than younger adults, which provides evidence of age-related deficits in bimanual object
manipulation. However, neither Bernard and Seidler (2012), nor Serbruyns et al. (2013) measured
kinematics, and therefore, these studies could not provide detailed information about how bimanual object
manipulation changes with advanced age. At present, there are no detailed descriptions of age-related
dexterity changes that include both hands in unimanual and bimanual tasks and thus, a comprehensive
assessment of performance on tasks that are relevant for daily living should be conducted.

Limitation

Potential limitations may include variations in individual work habits, compliance with intervention
protocols, and the inability to control all external factors affecting participants' daily activities.

Conclusion

This experimental design aims to elucidate the impact of prolonged computer working hours on nosologists'
cognitive, motor skills, and posture. The use of a randomized controlled trial allows for controlled exposure
to computer usage, enabling a clearer understanding of the effects and potential implications for this
professional cohort.
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