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ABSTRACT:   

Objectives: To check the effect of 9-Hole Peg Board Test for improving Hand dexterity 

among Tuberculosis patients. 

Methods: A total of 120 subjects were chosen as per inclusion and exclusion criteria 

via convenient sampling method. Subjects who were diagnosed with Tuberculosis were 

recruited in the study between Age group 20-70 years. 

Subjects were asked to fill the assessment form and were asked to perform the 9Hole 

Peg Board Test from Dominant and Non Dominant hands. The data was recorded 

continuously for 2 days to check any improvement in the performance of the patients 

and the net score was calculated. 

Result: The result was calculated by using the independent T-test. Significant and non-

significant result came out as per variables. 

Conclusion: The present study proves that there is a significant effect of 9 Hole Peg 

Board testing on Dominant hand as well as on Non-dominant hand whereas if 

comparison is done between dominant and non-dominant hand, significant effect is seen 

maximally on dominant hand. 

 

 

Introduction 

Tuberculosis (TB) is an ancient disease that has affected 

mankind for more than 4,000years (1).A chronic disease 

caused by the bacillus Mycobacterium tuberculosis that 

spreads from person to person through air. 

TB affects the lungs but it can also affect other parts of 

the body, such as brain, intestines, kidneys and spine. 

Symptoms of TB depend on where in the body, the TB 

bacteria is growing. In the cases of pulmonary TB, it can 

cause symptoms, such as chronic cough, pain in the 

chest, hemoptysis, weakness or fatigue, weight loss, 

fever, and night-sweats. 

TB is the most common cause of death from a single 

source of infection among adults (2) It is the first 

infectious disease declared by the World Health 

Organization (WHO) as a global health emergency(3). 

TB has other symptoms which leads to severe infections 

further causing neuropathies and nephropathies.(4) 

Peripheral neuropathy (PN) is a severe condition that 

affects the nerves that is commonly seen in patients with 

tuberculosis (TB). There are a number of factors that can 

lead to damage of the peripheral nerves and the 

development of neuropathy, including TB itself, other 

co-morbid conditions like HIV, Diabetes Mellitus (DM), 

and the medications used to treat Tuberculosis like 

isoniazid (INH), linezolid, vitamin B group may lead to 

neuropathy in tuberculosis patients(4) 

Neuropathy occurs in patients with tuberculosis for a 

number of different reasons. Some of the reasons 

according to the study are alcohol , malnutrition and 

medication effect and tuberculous meningitis can be the 

reason(5) 

Neuropathy may lead to granulations formation which 

lead to the changes in hand dexterity and affects the 

http://www.jchr.org/


Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(3), 1921-1927 | ISSN:2251-6727 

 
 

 

1922 

cognition of TB patients. 

The 9-HOLE PEG BOARD TEST is a quantitative 

measure of upper extremity (arm and hand) function. Its 

use with Multiple Sclerosis patients was first reported by 

Goodkin, Hertsgaard, & Seminary in 1988(6) 

The 9-Hole Peg Test is mostly repetitively used manual 

measure for dexterity. Test involves putting and 

removing the pegs one by one using only one hand as 

fast as possible in to and out of the holes. 

The9-Hole Peg Test is an inexpensive apparatus that is 

not time intensive. According to various studies, 9- Hole 

peg test is excellent test to measure the dexterity in 

various diseases and impairments. (7) 

Methodology 

Current study was an experimental study and the 

selection criteria was convenient sampling. The data was 

taken from TB ward of TMU Hospital, Moradabad. Data 

was also collected from other hospitals present in nearby 

villages like District Hospital, Noorpur and Aproula. 

Written informed consent was taken from each subject. 

Inclusion Criteria- 

• Age group 20-70 years 

• Both the genders 

• Subjects who were TB positive 

Exclusion Criteria- 

• Patients suffering from any severe cardiovascular, 

neurological and musculoskeletal condition due to 

which their normal daily activity was affected. 

• Patients with Drug Resistance TB are being 

excluded 

• Unconscious patients 

• Patients on Ventilator 

• Non-cooperative patients 

Instrumentation-  

• 9-Hole Peg board 

• Stopwatch 

Procedure 

The randomized study was performed on 120 subjects 

having Tuberculosis infection and who were TB positive 

on documentation. Samples were taken through 

convenience sampling method. The subjects were asked 

to pick the peg from the side of the board and stopwatch 

was started. The subject was instructed to be as quick as 

he can while performing the task. 

The Nine Hole Peg Test was conducted with the 

dominant arm first. One practice trial (per arm) was 

provided prior to timing the test. 

Timing was recorded with a stopwatch (in seconds).The 

stopwatch was started when the patient touched the first 

peg. The stopwatch was stopped when the patient placed 

the last peg in the Board. The reading was taken through 

both dominant and non-dominant hands. 

The Data was recorded continuously for 2 days to check 

any improvement in the performance of the patient. 

Results 

The final analysis included complete data set of 120 

participants. Measurement of both dominant and non-

dominant hands was taken. Data was collected 

continuously for 2 days and readings were taken. 

Among 120 subjects, 93were males and 27 were 

females. 102 subjects were right-handed and 18 subjects 

were left-handed in dominant hand category.18 subjects 

were right-handed and 102 subjects were left handed in 

non-dominant hand category. 

Comparison of Dominant & Non-dominant hand was 

done by using Paired t test. (P value of dominant hand 

was 0.036 and P value of non-dominant hand was 

0.661). The result was calculated by using Pearson’s 

correlation coefficient test 

The result came out as: 

“Table 1: Correlation of 9HPB with Dominant hand 

(Day 1 and Day 2)” 

9HPB 

Reading in 

Sec. 

Dominant 

Hand Day 2 

P-value* 

Dominant 

Hand Day 1 

0.948 0.001 

 

Table 1 shows that correlation between Day 1 and Day 2 

of 9 Hole Peg Board with Dominant hand was 
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significant with r=0.948. There was highly significant 

correlation between the readings of both days. 

“Figure 1: Correlation of 9HPB with Dominant hand 

(Day 1 and Day 2)” 

 

Figure 1 shows that correlation between Day 1 and Day 

2 of 9 Hole Peg Board with Dominant hand was 

significant with r=0.948.There was highly significant 

correlation between the readings of both days. 

“Table 2: Correlation of 9HPB with Non-dominant 

hand (Day1 and Day2)” 

9HPB Reading 

in 

Sec. 

Non Dominant 

Hand Day 

2 

P-value 

Non Dominant 

Hand Day 1 

0.933 0.001 

 

Table 2 shows that correlation between Day 1 and Day 2 

of 9 Hole Peg Board with Non-dominant hand was 

significant with r=0.933. There was highly significant 

correlation between the readings of both days. 

“Figure 2: Correlation of 9HPB with Non-dominant 

hand (Day1 and Day2)” 

 

Figure 2 shows that correlation between Day 1 and Day 

2 of 9 Hole Peg Board with Non-dominant hand was 

significant with r=0.933. There was highly significant 

correlation between the readings of both days. 

 

“Table 3: Comparison between Day 1 and Day 2 of 

Dominant and Non- dominant hand” 

Hand Day1 

(Mean ± 

SD) 

Day2 

(Mean ± 

SD) 

P-value* 

Dominant 20.041 ± 

3.618 

19.816 ± 

3.422 

0.036 

Non 

Dominant 

20.208 ± 

3.679 

20.155 ± 

3.427 

0.661 

 

Table 3 shows that comparison between Day 1 and Day 

2 9HPB reading of dominant and non-dominant hand. It 

was significant for dominant hand with P=0.036 and 

was non-significant for non-dominant hand with 

P=0.661. 

“Figure 3: Comparison between Day 1 and Day 2 of 

Dominant and Non- dominant hand” 

 

Figure 3 shows that comparison between Day 1 and Day 

2 9HPB reading of dominant and non-dominant hand. It 
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was significant for dominant hand with P=0.036 and 

was non-significant for non-dominant hand with 

P=0.661. 

Discussion 

The present study proves that Nine Hole Peg Board test 

is used to measure the dexterity in patients with 

Tuberculosis. It is an instrument that was developed to 

measure finger dexterity for the assessment of fine 

manual dexterity. It was originally introduced by 

Kelloral 8 

De los Reyes Guzmán A et al In 2012 stated that Nine 

Hole Peg test is one of the main manipulative skill 

assessment instruments that offers information on motor 

aspects and provides levels of strategies that affect the 

functionality of the subjects’ hands in a positive way.9 

Peripheral Neuropathy in TB is due to immune mediated 

mechanisms and there are many other reasons but 

mostly there is granuloma formation in the nerves which 

was stated by Stefan Ehlers - et al in 2012 10 

The rate of Peripheral neuropathy in general population 

is 1.1% and 6% in elder population according to this 

study done by G Devigili et al in 2008 

Y.A. Smith et al in January 2000 did a study which 

evaluated norms for fine motor dexterity skills on school 

age children and conducted the validity and reliability 

study on 9-Hole peg board test and found the more 

effect on fine motor dexterity in evidence of 9-hole peg 

board 11 

Sanil John, et al in 2017evaluated the hand function in 

healthy individuals and in patients with cervical 

spondylotic myelopathy (CSM) undergoing central 

corpectomy using the nine-hole peg test (NHPT). The 

study showed lower significance in female as compared 

to males in improving hand function 12 

Sandra Mendoza-Sánchez et al in 2022 did a study to 

find out the reliability and agreement of 9-Hole Peg test 

in unilateral spastic Cerebral palsy subjects and found 

the excellent intra-rater inter-session reliability in 

patients with spastic unilateral Cerebral Palsy. 

Gudrun M Johansson ,et al in 2019 performed their 

study on the stroke group of patients and found the 

reliability and improvement in holding , grasping 

changes with improvement in motor function among 

them. 13 

Peripheral neuropathy effects the motor functions which 

further effects the grasping and holding function of hand 

it also causes fatigue and loss of fine object control.14 

Peripheral neuropathy shows side effect like pain, 

numbness and delay in motion and may also cause 

arthritis, CTS ,and HIV which worsened the condition 15 

It is clinically used to measure the functions of upper 

extremities and their performance. Therefore, we used 

9-hole peg board test for our current study. 

The Nine Hole Peg test consists of a rectangle base box 

with nine holes and nine pegs. The subject is instructed 

to insert the nine pegs, one by one, into these holes at 

the maximum possible speed. The pegs should be 

removed from the holes, one by one, and replaced back 

in the container. The NHPT registers the time that the 

subject takes to complete the task. This process must be 

done with both hands independently which was 

validated by Oxford GK et al in 2008 16 

TB patients who are experiencing nerve damage will not 

show any early signs or symptoms but may show 

symptoms like burning, tingling sensation, problems in 

walking and tapping symptoms may occur unilaterally 

or bilaterally. 

Mostly symptoms are localized to the feet and/or the 

hands which is described as a classic “stocking and 

glove” distribution and they are often bilateral. Patients 

may have worse sensations at night and may describe 

pain, burning, numbing, cold, or restless sensations and 

also affects hand dexterity of the patients. 

The NHPT was included in a study by Felder, et al in 1 

994. They suggested that dexterity tests could help 

identify patients who are unable to perform adequate 

oral self-care and that these tests could be used to 

estimate brushing ability among elderly compromised 

patients.17 

Conclusion 

In this current study, we examined the effects of 9-Hole 

Peg Board Test on hand dexterity among Tuberculosis 

patients. The 9HPB test is recommended as a gold 

standard test for measuring manual dexterity and easy to 

administer and is acceptable to patients. 

120 subjects were enrolled for the study as per the 

inclusion criteria and those were not eligible as per the 

inclusion criteria were excluded from the study. The 
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subjects were instructed to pick the peg from the side of 

the board and stopwatch was started. The subject was 

instructed to be as quick as he can while performing the 

task. The Nine Hole Peg Test was conducted with the 

dominant arm first. One practice trial (per arm) was 

provided prior to timing the test. Timing was recorded 

with a stopwatch (in seconds).  

The stopwatch was started when the patient touched the 

first peg. The stopwatch was stopped when the patient 

placed the last peg in the Board. The reading was taken 

through both dominant and non-dominant hands. The 

Data was recorded continuously for 2 days to check any 

improvement in the performance of the patient. 

Pearson’s Correlation Coefficient test was done to 

calculate the result. Correlation between Day 1 and Day 

2 of 9HPB with Dominant hand was significant with 

r=0.948. There was highly significant correlation 

between the readings of both days. 

Correlation between Day 1 and Day 2 of 9HPB with 

non-dominant hand was significant with r=0.933. There 

was highly significant correlation between the readings 

of both days. Comparison between Day 1 and Day 2 of 

9HPB reading of dominant and non-dominant hand. It 

was significant for dominant hand with P=0.036 and 

was non-significant for non-dominant hand with 

P=0.661. 

The present study proves that there is a significant effect 

of 9 Hole Peg Board testing on Dominant hand as well 

as on non-dominant hand whereas if comparison is done 

between dominant and non-dominant hand, significant 

effect is seen maximally on dominant hand. 

Clinical Relevance 

• Clinical relevance says that it is important to check 

hand dexterity in Tuberculosis patients because TB 

affects the motor functions and leads to weakness 

thus further leading to loss of normal hand functions 

which further affects the daily activities of the 

individual. 

• Use of 9HPB test has proved beneficial in various 

conditions. It not only improves hand dexterity but 

also affects the quality of life in a positive way and 

the patient becomes independent. 

Advantages of our Study 

• 9HPB is easy to demonstrate and is also acceptable 

by the patients. 

• 9HPB leads to improvement in fine motor functions 

thereby increasing hand movements and further 

improving the hand deformities which is caused by 

any disease whatsoever. In our study, improvement 

is seen in Tuberculosis patients. 

Limitations of our Study 

• Patients were unable to visualize the pegs properly 

due to low eyesight 

• The protocol was followed only for 2 days although 

there are many different protocols for the same. 

• Patients were unable to understand the command 

properly. 

Future Scope 

• Future studies can be done but must focus on 

increasing the days throughout the protocol for better 

results. 

• Also, this testing can be done in other conditions 

also which prove that there is peripheral neuropathy 

present. 
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