
Athens Journal of Health & Medical Sciences - Volume 7, Issue 3,  

September 2020 – Pages 145-156 
 

https://doi.org/10.30958/ajhms.7-3-2                             doi=10.30958/ajhms.7-3-2 

The Manual Dexterity of Nurses and Factors that Affect It 
 

By Yıldız Denat

 & Hürmüs Kuzgun

± 

 
The purpose of this descriptive and analytical study was to define the manual dexterity of 

nurses and factors that affect it. The sample for this descriptive and analytical study 

consisted of 96 nurses who worked in an education and research hospital in the south 

region of Turkey and were willing to participate in the study. The data collection tools 

were a survey and the Purdue pegboard test. The results of this study indicated that 

gender and lack of hobby affect hands dexterity and that some types of manual dexterity 

decreased as age, years of working as a nurse, and BMI increased. The results of this 

study may constitute a normative data for future studies which would be conducted on 

this issue. 
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Introduction 

 

Nursing is a branch of arts and sciences (Denat and Eşer 2006) that require 

the understanding and application of specialized knowledge and skills to provide 

comprehensive patient care. Professional nursing practices are founded upon 

cultural and professional knowledge, clinical and conceptual skill, and the value

system of the individual (Denat and Eşer 2006). 

Nurses go through an education system that covers cognitive, sensory and 

psychomotor learning fields during their nursing education (Morgan 2006, 

Goldsmith et al. 2006, Mete and Uysal 2009). Psychomotor learning has an 

important place at the stage of implementation of what has been learned during the 

education process. Psychomotor field comprises skills, movement, muscle 

movement, and hand manipulation (National Association of EMS Educators 2002, 

Denat and Eşer 2006). Skill is the ability to perform a task or a group of tasks, 

applications that require tools and equipment, by using motor functions, at a 

specially defined level of competence (Mamaklı 2010). Skills primarily include 

movement-based activities, psychomotor skills can be grouped as skills that 

require attention, manipulative skills, and skills that require excessive movement. 

Skills that need attention include attention-based sensitive functions such as IV 

injection. Manipulative skills are the functions that require eye and arm to work 

together, as well as manual dexterity (for example physical examination, 

aspiration, dressing, etc.). As for the skills that require excessive movement 

include the functions that require movement of large muscle groups (Moore 2001, 

Denat and Eşer 2006). In many nursing practices, it is important to acquire all of 

these three groups of psychomotor skills. 
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In the literature, there are studies on manual dexterity and effective factors in 

many professions that require hand and eye coordination. When the studies aiming 

to determine the effect of demographic properties on manual dexterity are 

examined, Yücel and Bumin (2010) found that hand function decreased 

significantly with age, and womenʼs manual dexterity was better than men. In 

another study where the grip strength and anthropometric measurement results 

were compared according to gender, the difference was found to be significant in 

favor of men, whereas female students were found to be more successful than the 

boys in the manual dexterity test (Yücel and Kayıhan 2008). In the study by 

Çalışkan and Gökbel (1997) which investigated the relations between hand 

preference, manual dexterity and grip strength in both sexes, left-hand dexterity 

was observed to decrease as the degree of right-handedness increased. In another 

study conducted by İlmezli (2011) on manual dexterity, the manual dexterity test 

performed with the dominant hand was found to be completed in a shorter time 

than the non-dominant hand, and the manual dexterity of the dominant hand was 

better than the non-dominant hand. In the study conducted by Genç et al. (2002) 

which compared the hand functions of musicians and non-musicians, non-

musicians were found to be able to perform manual dexterity tests in a shorter 

duration than musicians.   

In studies conducted in the field of dentistry, Weinstein et al. (1979) 

determined that general practitioner dentists who completed the skill test in a long 

time received high scores in restorative quality; Orbak et al. (2002) found that in 

terms of coordination between two hands and dexterity, left-handed dentists were 

superior to those who were right-handed, Ojimba et al. (2004) determined the fact 

that dentistry students’ way of sitting and holding tools had a facilitating effect on 

gaining manual dexterity. Gansky et al. (2004) found that through a manual 

dexterity test applied to dentistry students, it would not be able to predict the 

clinical success grade. Besides, Giuliani et al. (2007) found that basic manual 

dexterity is not required for the selection of dentistry students, and the manual 

dexterity of students who carry on with the education are significantly improved. 

There are also studies in the literature that examine the effect of glove type 

and thickness on dexterity. As a result of their study, Sawyer and Bennett (2006) 

found that using nitrile type gloves in jobs requiring fine skills may hinder the 

skill. Drabek et al. (2010) stated that health workers should wear gloves of 

appropriate size when performing manual work. Fry et al. (2010) stated that the 

use of double gloves does not have a significant effect on dexterity and touch 

sensitivity when compared to cases without gloves or with single gloves; Bensel 

(1993) stated that preferring the finest glove is the most effective selection for 

hand performance, as well as chemical protection. Neiburger (1992) also stated 

that the use of gloves in dental operations significantly reduced dexterity.  

In Turkey, relevant studies in the nursing field that the researchers have 

reached are that of Bakır et al. (2013) which examines the relationship between 

nursing students’ dexterity and nursing course mid-year success grades, as well as 

the grades received at the entrance exam of nursing school, and that of Kuzgun 

and Denat (2020) which aims to determine manual dexterity of nursing students 

and effective factors. As a result of the study by Bakır et al. (2013), manual 
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dexterity was found to display no parallels with the knowledge level. Kuzgun and 

Denat (2020) determined that the manual dexterity of senior nursing students was 

relatively high, and that girls, those with a normal body structure, and those who 

chose the profession voluntarily had better manual dexterity. 

 As is seen, the studies in the field of manual dexterity were about the effect 

of demographic properties and wearing gloves on manual dexterity, and they 

mostly focused on dentistry and dentistry students. In the field of nursing, the 

researchers could not reach a sufficient amount of studies. However, in professions 

as nursing where hand manipulation is used, manual dexterity and its level of 

development are important. The purpose of this study was to define the manual 

dexterity of nurses and factors that affect it. 

 

 

Methodology 

 

Design and Sample of the Research 

 

The purpose of this descriptive and analytical study was to define the manual 

dexterity of nurses and factors that affect it.  

In according to Republic of Turkey Ministry of Health Health Statistics 

Yearbook 2018 data, the total number of nurses in turkey is 190.499 and the 

number of nurses working in University teaching and research hospital is 29.263 

(Başara et al. 2019). The population of the research consisted of 400 nurses 

working in a training and research hospital in the southern region of Turkey. This 

number constitutes 1.4% of the general population.  

In this research, a sample size of 95% reliability level was estimated using the 

"G. Power-3.1.9.2" computer program. Based on the study by Kuzgun and Denat 

(2020), the effect size was calculated as 0.53, α=0.05, and the total sample size 90 

to attain a power level of 0.80. Taking into account the sample losses, the study 

was completed with 96 nurses volunteering to participate in the study. 

 

Data Collection Tools 

 

In the research, the data collection tools were through PurduePegboard Test 

and a survey form created by scanning the literature (Demirel 2005, Giuliani et al. 

2007, Yücel and Kayıhan 2008, Sezer et al. 2009, Bakır et al. 2013). 

The survey consisted of two parts; the first part contains introductory 

information about the participant and questions concerning the factors which are 

thought to affect manual dexterity. The second part includes the Purdue Pegboard 

Test results. Introductory information and questions concerning the factors that are 

thought to affect manual dexterity include age, gender, educational status, the 

clinic worked in, working experience, dominant hand, the status of suffering from 

a chronic disease, the status of medication use, existence of a physical case that 

cause a finger loss or holding and gripping problem, having a hobby, doing sports, 

the status of voluntarily choosing the profession, and satisfaction with the 

profession. 
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Purdue Pegboard Test was developed by Tiffin and Asher (1948) for 

measuring manual dexterity. Validity and reliability studies concerning the test 

have been completed (Tiffin and Asher 1948). The test comprises five subtests: (a) 

right hand; (b) left hand; (c) both hands; (d) right + left + both hands; (e) assembly. 

The test board consists of a board with four cups across the top row and two 

vertical rows comprising 25 small holes towards the center. Each of the two 

outside cups contains 25 pins; the cup at the immediate left of the center contains 

40 washers and the cup at the right of the center contains 20 collars. 

Each phase is repeated three times. The mean scores for each subtest consist 

of the average scores of these 3 applications (Lafayette Instrument 2015). 

 

Data Collection 

 

The study was completed with 96 nurses volunteering to participate in the 

study. Before the data collection process, nurses were informed about the aim of 

the study. The survey was conducted through a face-to-face interview with 96 

nurses. 

Purdue Pegboard Test is based upon the principle of applying manual skills at 

a certain time interval. It measures two kinds of skills. The first is the gross 

motions of the whole hand, fingers, and arms; the other one is the fine manual 

dexterity which is required in the assembly tasks. The application comprises 4 

stages: right hand, left hand, both hands, and the assembly. In general, at the end of 

the application 4 distinct scores are obtained: right-hand score, left-hand score, 

both hands score, right hand + left hand + both hands score, and assembly score. 

The performance of the right-hand subtest requires participants to place as many 

pins as possible within 30 seconds using their right hands. The left-hand phase is 

also the same. The score of each of these subtests is the total number of pins 

placed by each hand within the given time. Both hands subtest is a bimanual test 

where the participants use both hands simultaneously to place as many pins as 

possible in both rows in 30 seconds. The score of this subtest is the total number of 

pairs of pins placed in 30 seconds. For the right hand+left hand+both hands score 

there is no separate test, it is the arithmetical sum of the scores of the right hand, 

left hand and both hands subtests. The assembly phase comprises the placement of 

a nail, washer, ring, and a washer again into a gap. The score of this subtest is the 

total number of pins, washers, and rings placed using both hands simultaneously in 

60 seconds. The data were collected by only one researcher. Data collection took 

about 20 minutes for each participant 

 

Statistics 

 

The data were assessed using SPSS version 18.0. Since the data showed 

normal distribution, the T-test for independent groups, One-Way Analysis of 

Variance (ANOVA) and Pearson Correlation Analysis were also used for data 

analysis. For the results, we accepted p < 0.05 as statistically significant. 

Ethics Approval 
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To conduct the study, we obtained approval from the Adnan Menderes 

University Faculty of Medicine Non-interventional Clinical Research Ethical 

Committee (Approval no: 53043469-050.04.04) and the informed consent forms 

were signed earlier by individuals to participate in the research. 

 

 

Results 

 

The mean age of the nurses participating in the study was 27.48 ± 4.52; 

67.7% of the nurses were female, 84.4% had bachelor’s degree, 38.5% were 

working in Surgical Service, and had an average working experience of 60.29 ± 

47.95 months (approximately 5 years); 88.5% of the nurses used their right hand 

predominantly, 71.9% of them did not have a chronic disease and 89.6% of them 

did not use medication regularly. None of the nurses had a physical problem that 

would affect their ability to hold and grasp such as finger loss, injury, etc.; 64.6% 

did not have any hobbies and 71.9% did not do sports. 46.9% of the nurses stated 

that they preferred the nursing profession voluntarily and 53.1% stated that they 

were satisfied with their profession (Table 1). 

 

Table 1. Comparison of the Characteristics of Nurses with their Purdue Pegboard 

Test Scores 
  

  

  
  

 Characteristics 

  

  

  
  

 n 

Phase of test 

Dominant 

hand 

Non-dominant 

hand 

Both hands Right hand + 

left hand + 

both hands 

Assembly 

Mean SD Mean SD Mean SD Mean SD Mean SD 

Gender 

Female 65 19.02 1.40 17.38 1.40 14.89 1.25 51.32 3.57 42.37 6.59 

Male 31 18.39 1.20 16.64 1.34 14.10 1.26 49.14 3.38 38.94 7.12 

t / p  t=2.15, p=0.03 t=2.44, p=0.01 t=2.90, p=0.00 t=2.83, p=0.00 t=2.32, p=0.02 

Educational Status 

Vocational High 

School of Health 

15 18.53 1.18 17.08 1.59 14.53 1.03 50.26 3.47 39.77 5.08 

Bachelor 
Education 

81 18.87 1.40 17.15 1.39 14.66 1.35 50.68 3.68 41.53 7.20 

t / p  t=-0.18, p=0.37 t=-0.17, p=0.86 t=-0.36, p=0.71 t=-0.40, p=0.68 t=-0.90, p=0.36 

Currently Working Clinic 

Intensive Care 33 18.69 1.28 17:05 1.45 14.71 1.39 50.47 3.62 40.95 6.31 

Internal Clinics 37 18.81 1.44 17.21 1.30 14.54 1.29 50.61 3.61 41.37 7.77 

Surgical Clinics 26 18.99 1.40 17.15 1.57 14.68 1.24 50.81 3.83 41.49 6.60 

F / p  F=0.35, p=0.70 F=0.10, p=0.90 F=0.16, p=0.84 F=0.06, p=0.93 F=0.05, p=0.95 

Choosing the nursing profession willingly 

Yes 45 18.52 1.39 16.98 1.36 14.47 1.22 49.99 3.44 39.95 6.36 

No 26 18.86 1.29 16.86 1.43 14.52 1.31 50.29 3.55 41.80 7.30 

Partially 25 19.30 1.32 17.71 1.40 15.06 1.38 52.07 3.80 43.06 7.27 

F / p  F=2.67, p=0.07 F=2.92, p=0.05 F=1.80, p=2.87 F=2.87, p=0.06 F=1.76, p=0.17 

Being satisfied with the nursing profession 

Yes 51 18.87 1.36 17.32 1.21 14.74 1.23 50.95 3.27 41.08 7.13 

No 16 18.95 1.14 17.33 1.40 14.72 1.63 51.03 3.85 42.26 6.68 

Partially 29 18.66 1.52 16.71 1.70 14.42 1.24 49.80 4.11 41.02 6.86 

F / p  F=0.30, p=0.73 F=1.96, p=0.14 F=0.58, p=0.55 F=1.04, p=0.35 F=0.19,  p=0.82 

Having a hobby 

Yeah 34 18.52 1.17 16.71 1.33 14.36 1.18 49.63 3.27 39.26 7.48 

No 62 18.98 1.45 17.37 1.42 17.79 1.34 51.15 3.74 42.35 6.39 

t / p  t=-1.58, p=0.11 t=-2.24, p=0.02 t=-1.53, p=0.12 t=-1.99, p=0.04 t=-2.12, p=0.03 

Doing Sports 

Yes 27 18.81 1.39 17.18 1.59 14.60 1.05 50.57 3.65 39.99 7.36 
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No 69 18.82 1.37 17.12 1.36 14.65 1.39 50.63 3.66 41.76 6.72 

t / p  t=-0.04, p=0.96 t=0.16, p=0.86 t=-0.18, p=0.85 t=-0.06, p=0.94 t=-1.12, p=0.26 

 

Nurses were determined to work for an average of 7.12 ± 3.12 hours a day 

when the Purdue Pegboard Test was applied. The mean dexterity scores of the 

nurses were 18.82 ± 1.37 for the dominant hand, 17.14 ± 1.42 for the non-

dominant hand, 14.64 ± 1.30 for both hands, 50.61 ± 3.64 for right + left + both 

hands, and 41.26 ± 6.92 for assembly skill. 

According to the results of the study, all kinds of mean dexterity scores of 

female participants were found to be significantly higher than the male, and those 

who did not have a hobby were found to have higher non-dominant hand, right + 

left + both hands, and assembly mean scores (p <0.05) (Table 2). 

 

Table 2. The Relationship between the Characteristics of Nurses and Purdue 

Pegboard Mean Scores 

 

Dominant 

hand 

Non-

dominant 

hand 

Both hands 
 

Right hand + 

left hand + 

both hands 

Assembly 

r p r p r p r p r p 

Age -0.18 0.07 -0.15 0.13 -0.22 0.02 -0.21 0.03 -0.24 0.01 

Working year 

as a nurse 
-0.21 0.03 -0.17 0.09 -0.23 0.01 -0.23 0.02 -0.31 0.00 

BMI -0.34 0.00 -0.16 0.11 -0.23 0.02 -0.28 0.00 -0.31 0.00 

Working 

duration 

when the test 

was applied 

-0.14 0.16 -0.10 0.29 -0.17 0.08 -0.15 0.12 -0.15 0.14 

 

A negative correlation was found between the dominant hand mean scores 

and working duration as a nurse (r = -0.21), as well as BMI (r = -0.35). No 

significant correlation was found between the non-dominant hand dexterity, age, 

working duration as a nurse, and BMI. A negative correlation was found between 

both hands dexterity mean scores, age (r = -0.22), working duration as a nurse (r = 

-0.24), and BMI (r = -0.24). A negative correlation was found between the mean 

scores of right + left + both hands dexterity, age (r = -0.22), working duration as a 

nurse (r = -0.24), and BMI (r = -0.28). A negative correlation was found between 

the mean scores of assembly skill, age (r = -0.24), working duration as a nurse (r = 

-0.31), and BMI (r = -0.31).  

  

 

Discussion 

 

In the literature, it is emphasized that the genes and genetic structure of the 

individual play a role in the development and differentiation of the hand. Also the 

external factors faced by the hand in the development process and the work or the 

occupation that the individual deals with affect the hand structure (Demirel 2005). 

In this study, which was carried out to determine the manual dexterity of the 

nurses and effective factors, the mean manual dexterity scores of nurses were 
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found 18.82 ± 1.37 for the dominant hand, 17.14 ± 1.42 for the non-dominant 

hand, 14.64 ± 1.30 for both hands, 50.61 ± 3.64 for right + left + both hands, and 

41.26 ± 6.92 for assembly skill. In a study conducted to evaluate hand function 

according to professions, differences were found between office workers and 

industrial workers in all of the gripping, dexterity and functionality tests; industrial 

workers were found to have greater hand strength, and lower manual dexterity, 

while office workers lower hand strength, and greater manual dexterity (Doğan 

2012). Besides, in a study by Kuzgun and Denat (2020) which examines the 

manual dexterity of nursing students, mean dominant hand dexterity scores of the 

students were found to be 19.16 ± 1.36, mean non-dominant hand dexterity scores 

17.04 ± 1.43, mean both hands dexterity scores 14.58 ± 1.35, mean right hand + 

left hand + both hands dexterity scores 50.70 ± 4.20, and mean assembly skill 

scores 38.55 ± 6.02. For every stage of the test, the findings of this study are 

similar to that of Kuzgun and Denat (2020).  

When the effect of age on manual dexterity was analyzed, hand functions 

were found to decrease significantly with age (Yücel and Bumin 2010), and as a 

result of this study a significant negative relation was found between age, both 

hands, right hand + left hand + both hands, and assembly mean scores. According 

to the result of the study, as the age increases the manual dexterity of individuals 

can be said to decrease. In the study, all kinds of manual dexterity mean scores of 

female participants were found to be significantly higher than that of the male; 

many other studies also determined that women’s manual dexterity is better than 

that of men (Dokuztuğ et al. 1991, Agnew et al. 1988, Çakıt 2008, Yücel and 

Bumin 2010, Yücel and Kayıhan 2008, Kuzgun and Denat 2020).  

When the literature was examined, manual dexterity was observed to be 

associated with many factors such as hand anthropometry, hand preference, 

gender, and demographic properties; there was not a sufficient amount of studies 

on hobby/pursuit factor, a limited number of studies on sports factor was 

encountered by the researchers as well. Hobby/pursuit means a work, activity or 

occupation that someone does voluntarily and with pleasure.
1
 It is an activity that 

is repeated at different time intervals depending on the will of the individual, and 

repetitive motor activities are well-known to form the basis for motor learning 

(Higgins et al. 2005, Beydoğan 2008). For this reason, in our study, the 

hobbies/pursuits were examined which the nurses were interested in and which are 

thought likely to improve their manual dexterity. As a result of the study, those 

who do not have a hobby were found to have higher dominant hand, right + left + 

both hands and assembly mean scores (p <0.05), and doing sports was found not 

to cause any change in manual dexterity. When similar studies are examined, 

considering the relationship between sports and manual dexterity, Soyupek et al. 

(2006) found that aerobic exercise had a positive effect on dexterity, while 

Gündoğan et al. (2009) determined that short-term motor activity positively 

affected the pace of manual dexterity. In another study conducted by Ölçücü et al. 

(2010), tennis training was found to produce important developments in non-

dominant hand coordination. As for the studies comparing music and manual 

                                                                 

1
http://www.tdk.gov.tr. 
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dexterity, Wagner (1988) found that pianists had higher manual mobility compared 

to those who do not actively engage in music, Genç et al. (2002) found that non-

musicians managed to perform manual dexterity tests in a shorter duration than 

musicians. The literature shows that sports activities and musical instrument 

playing are the most examined factors regarding their relationship with manual 

dexterity. The results of this study displayed exactly the opposite effect. Most of 

the nurses participating in the study are not interested in any hobby or sports 

activities, while those who are interested in such activities focus rather on 

applications that require gross motor activities.   

When the effect of years working as a nurse on manual dexterity was 

examined, a negative relationship was found between working years as a nurse, 

dominant hand, both hands, right hand + left hand + both hands, and assembly 

mean scores. In the literature, there were not found any studies examining the 

effects of working duration in different occupations on manual dexterity, whereas 

in the studies conducted with nursing and dentistry students there are findings 

showing that as the education progresses the manual dexterity of students develops 

(Bakır et al. 2013, Kuzgun and Denat 2020, Giuliani et al. 2007). In the training 

processes of practical occupations, the manual dexterity of students improves 

because of a certain degree of discipline and repeated applications that the training 

process entails, while in the professional practice no short-term changes are 

observed in manual dexterity which is thought to arise from a decrease in the 

repetitive improving activities. Indeed, the nurses who participated in the study 

had approximately 5-years of working. This fact, limits arriving at a general 

judgment on the effect of working duration on manual dexterity. Conducting and 

evaluating similar studies with nurses who have a longer-term working experience 

could be recommended.  

In the study, a significant negative relationship was found between the BMI 

of the nurses and their dominant hand, both hands, right + left + both hands, and 

assembly scores. In the study by Kuzgun and Denat (2020), nursing students with 

a normal body type (18.5–24.99 kg/m
2
) were determined to have greater assembly 

mean scores than the ones with a pre-obese body type (>25.00 kg/m
2
). In their 

study, DʼHondt et al. (2009) found that obese studentsʼ general motor skills 

(including manual dexterity) were lower than that of normal weight and pre-obese 

students. This study supports other research results in this respect, showing that 

manual dexterity decreases as the BMI increases. 

Educational status, the clinic worked in, the status of voluntarily choosing the 

profession, the satisfaction with the occupation, and the working year at the time 

of the application of the test were determined not to cause any significant change 

in the manual dexterity of nurses. In the literature, no other study was encountered 

which investigates the relationship between willingly choosing the profession and 

manual dexterity. However, psychomotor skills are stated to require not only the 

use of muscles in a coordinated way but also the verbal knowledge about the skill, 

strategy, as well as the enjoyment during the application of the skill (Senemoğlu 

2011). In the study conducted with the nursing students by Kuzgun and Denat 

(2020), the students who had voluntarily chosen the profession had significantly 

higher dominant hand scores than those who had not. The results of this study do 
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not support the literature. This is thought to be due to the fact that the nurses in the 

population were young and had an average of 5-year working experience, and that 

most of the nurses had chosen the profession voluntarily or partially voluntarily, 

and were satisfied with the profession.  

 

 

Conclusion 

 

As the conclusion of the study, gender and not having a hobby were found to 

affect the manual dexterity; certain kinds of manual dexterity were determined to 

decrease as the age, years of working as a nurse, and BMI increase. According to 

the results of the study, the assignment of female, young nurses with normal (or 

below) body mass index could be recommended in jobs that require manual 

dexterity more. The results of this study might constitute normative data for future 

studies on the subject. Besides, repeating the study with nurses having longer-term 

work experience and working in different institutions could also be recommended. 
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