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ABSTRACT

Background and objective
Hand dexterity and hand–eye coordination are very important in nursing profession. In nursing education,
equal conditions for gaining experience should be established regardless of gender difference. The aim of
this study was to evaluate the effects of gender difference on hand dexterity and hand–eye coordination.

Material and methods
This study included 100 undergraduate nursing students from the Trakya University, and they were
evaluated using the O’Connor’s finger dexterity test.

Results
Previous study results demonstrated that males were careful and willing to take care of their patients,
but they felt that they had to be at the backstage because the occupation is a female-predominant one.
They were very careful during the O’Connor’s test. The average test duration for both the male and
female students was similar. Students with longer hand and palm lengths had better hand dexterity.
The larger wrist circumference and wrist width in male students than female students provided an
advantage to the male nursing students. The O’Connor’s test results demonstrated that gender discrim-
ination in nursing profession is meaningless in terms of dexterity.

Conclusion
This study approaches gender discrimination in nursing with a different perspective. Male students are
not less successful in hand and eye coordination and hand dexterity. It is important for males to have
clinical learning without having sexual discrimination in order to provide high-quality patient care,
it may help their career growth.
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INTRODUCTION

Female nurses outnumber male nurses all over 
the world. However, every year more men choose 
to pursue careers in nursing. Traditionally, nurs-
ing is accepted as a feminine occupation. This 
may be demotivating for male nursing students 
and nurses.1 Any difference in hand dexterity 
between male and female nursing students should 
be evaluated in this traditionally feminine-
perceived occupation. Low availability of male 
role models in clinics may cause problems in the 
adaptation of male nursing students to clinics. 
In  working environments, they may feel preju-
dice from patients, their relatives, and even from 
female colleagues.

The process of getting used to working envi-
ronments may be difficult and may create tension 
on them.2

Hand dexterity and hand–eye coordination 
are very essential in the nursing profession. Finger 
dexterity is a controlled skill, and it is focused 
on  tasks that require precision. The O’Connor 
finger dexterity test is an excellent motor skill 
task that measures finger dexterity and hand–eye 
coordination.

Previous studies have shown that all available 
hand dexterity tests measure different hand skills. 
Some are specific to the skills of the whole arm 
and hand. Some tests predominantly evaluate fin-
ger skills. For finger skills, tests are performed in 
which a subject can control small objects in a 
small area. The critical aspect of the finger dex-
terity concept is the ability to receive small objects, 
move over a small area, and place them in a spe-
cific location.3,4

The O’Connor’s test is frequently used in stud-
ies that test hand dexterity.5–7 This test includes 
the ability to move small objects, to be fast and 
controlled, to provide hand–eye coordination 
capability, and to focus on the target.8 The 
O’Connor’s hand dexterity test requires that three 
pins need to be inserted in each hole. In nursing 

vocational training to ensure obtaining adequate 
skills and to provide quality service to patients, 
good hand dexterity and good hand–eye coordi-
nation are necessary.

In nursing vocational education, equal and 
common rules and regulations for gaining experi-
ence should be established regardless of gender 
difference.

In developed nations, male nurses comprise 
10% of nurses. In many societies, there are many 
gender-based prejudices against male nurses. In 
particular, it is essential that male nursing stu-
dents learn about the contribution of male nurses 
to nursing history. This also requires the desire of 
male nursing students.

Male nurses often focus on four points. First, 
they like to climb steps to be managers. Two-
thirds of people in managing positions in nursing 
profession are males. Second, in clinical practice, 
male nurses usually cause problems. This is 
because of their objections to non-nursing tasks 
that they are forced to perform. Third, men are 
more ambitious in their field of study and social-
ize more so that they can be accepted. Lastly, 
male nurses are expected to perform all heavy 
duties because of their higher physical capacities. 
Male nurses do not perform heavy duties more 
frequently than female nurses.9

Male nursing students face more obstacles than 
female nursing students during their education.10

METHOD

This study was performed with the undergrad-
uate nursing students from Trakya University 
after their Obstetrics and Gynecology practice. 
Approval for this study was obtained from the 
ethics committee of the Trakya University 
Medical School (Decision no: 2017.16.09). 
Written informed consents were obtained from 
all the participants.

The study included 100 nursing students 
between May 2017 and December 2018; 74% of 
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the participants were females and 24% were 
males. This study aimed to evaluate the effects of 
gender difference, sociodemographic features, 
and anthropometric features on hand dexterity 
and hand–eye coordination using O’Connor’s 
dexterity test.

Students’ ages ranged between 18 and 27 years 
and their mean age was 19.9 years. The socio
demographic features, lifestyle features, and 
anthropometric features of hand in voluntary 
undergraduate nursing students were also 
measured.

This study was planned as a prospective study. 
To evaluate hand dexterity age, sex, sociodemo-
graphic features, anthropometric features of 
hand and dominant hand were recorded. The 
study was performed primarily with the domi-
nant hand and then with the other hand. Students 
who had pain, numbness, limitation of upper 
extremity movements, history of musculoskeletal 
trauma in the last 6 months, structural abnormal-
ity of upper extremity, acute pain during the 
study, ocular infection or problems in visual acu-
ity, difficulty in understanding the study, and who 
did not give consent to the study were excluded.

The O’Connor’s test is a valuable hand dexter-
ity measurement tool that has been used in many 
previous studies. It was developed by Hines 
Mildred and O’Connor Johnson. They evaluated 
participants who entered a job that required hand 
dexterity. The results of their studies showed that 
those who scored high on the O’Connor’s test 
were more successful at work and had less job 
drop-out rates.8 Previous studies have shown that 
this test can be used to evaluate motor and cogni-
tive characteristics of athletes. It is recommended 
among tests which can be used for the decision to 
continue playing.11

The O’Connor’s finger dexterity test was also 
safely used in dentistry students to evaluate fine 
motor skills and hand–eye coordination.12,13 This 
test is also used in clinical areas. It was used in 
studies based on physiotherapy.14

In this study, O’Connor’s finger dexterity test 
was performed in both hands consecutively in 
nursing students. The skill in the test is defined as 
the time required to place three pins in each hole. 
The time taken to place all pins on the board was 
recorded for each hand. The results were recorded 
first from the dominant hand and then from the 
nondominant hand. The findings were evaluated 
according to academic success, duration of com-
puter use, school grade, and sex, in particular.

Before the start of the actual O’Connor test, 
the participants were asked to perform the test 
with both hands twice to eliminate learning 
effects. The dominant hand and the non-domi-
nant hand tests were completed when the person 
started the real test. To decrease bias, each partic-
ipant was allowed to perform the test in a differ-
ent order and a balanced distribution was aimed. 
Male and female nursing students were put in 
random order, and tests were performed at differ-
ent times.

The participants were asked to place 300 thin 
pins that are 1.8 mm thick and 2.5 cm long to 
100 holes. The size of the O’Connor test table is 
30.5 × 14.5 × 2.2 cm. The distance between the 
holes was 1.2 cm. The depth of the holes was 
1.9 cm, and their width was 0.5 cm. Hand dexter-
ity was compared between the male and female 
nursing students.

The anthropometric measurements of each 
participant were taken. Anthropometric mea-
surements in both female and male participants 
included measurements of hand length, forearm 
length, palm length, hand circumference, wrist 
circumference, and wrist width. The forearm 
length was measured between the olecranon and 
styloid processes of the radius while the elbow is 
at 90 degrees flexion. The hand length was mea-
sured between the styloid process of the radius 
and the tip of the middle finger. The wrist width 
was measured between the radius and the styloid 
process of the ulna. The palm length was mea-
sured between the midpoint of the proximal line 
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that separates finger root from the palm and the 
midpoint of the distal line between hand and 
ankle. The hand circumference was measured at 
the level of 2nd and 5th metacarpal heads.

Data were analyzed by a statistical software 
package. SPSS 20.0 Package Program was used 
for all statistical analyses. The results were tested 
by a variance analysis. Duration to complete the 
tests was measured separately. Descriptive statis-
tics for numeric variables were given as mean and 
standard deviation. Differences between the 
results of O’Connor’s finger dexterity test were 
evaluated using Student’s t-test. Descriptive sta-
tistics for categorical variables were given with 
percentage and frequency. Normal distribution 
of the data was tested using the Shapiro–Wilk 
test. Comparisons between the two groups were 
performed using the Mann–Whitney U test. 
Comparisons among more than two groups were 
performed using the Kruskal–Wallis test. 
Associations between quantitative variables were 
evaluated using the Spearman’s rho correlation 
coefficient. The significance level for all statistical 
analyses was accepted to be 5%.

RESULTS

This prospective study included 74 female and 
26 male undergraduate nursing students from 
the  Trakya University. The sociodemographic 

features of the students were evaluated. The right 
hand was dominant in 87 students, and the left 
hand was dominant in 13 students. In the original 
article, the time to finish the test was started from 
5.70 min. There were results above 15 min.8 In this 
study, the fastest of the female nursing students 
completed the test in 5.62 min and the fastest of 
the male nursing students completed the test in 
6.52 min (Table 1).

Among the participants, 32 students were at 
2nd grade, 64 students were at 3rd grade, and 
4 students were at 4th grade. No significant differ-
ence was detected according to grade in test 
completion time with dominant hands of female 
students (P = 0.092). The test completion time 
was also not statistically significantly different in 
males according to grade (P = 0.357).

In this study, the O’Connor’s test results 
obtained from male and female students were 
evaluated separately while many factors changed. 
Students who worked or who did not during their 
vocational training at the high school were also 
compared. In both males and females, those who 
had worked previously at a health-care facility 
completed the test at a shorter time period 
(Table 2).

Both male and female students finished the 
hand dexterity test earlier if  they were graduated 
from a health-care vocational high school.

TABLE 1 Comparison of O’Connor’s finger dexterity test results between female and male students 
in this study and in the original study

Distributions for 
O’Connor’s finger dexterity 
test duration (minutes)

Women frequencies Men frequencies
Our study 
students

Original  
dataa

Our study 
students

Original  
dataa

The fastest time 5.62 5.70 6.52 5.70
25th percentile 6.87 7.10 7.53 7.70
50th percentile 7.44 7.70 8.06 8.30
75th percentile 7.99 8.30 9.38 9.00
The slowest time 10.41 >15 12.62 >15

aOriginal article by Hines Mildred and O’Connor Johnson.
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TABLE 2 Evaluation of the O’Connor’s test results according to personal and sociodemographic 
features

Parameters
Median O’Connor’s 

test duration in females 
(50th percentile)

P
Median O’Connor’s 

test duration in females 
(50th percentile)

P

High school
Health vocational high school 7.48 0.797 7.83 0.205
Other high school 7.34 8.74
Place of residence
House 6,87 0.058 8.06 0.465
Dormitory 7.45 8.33
Grade
1 7.51 0.092 8.72 0.357
2 7.3268 8.02
3 7.9830 10.40
Family income status
Low 8.48 0.164 7.8614 0.301
Intermediate 7.39 8.6502
High 7.45 7,3037
Mother education status
Secondary school or less 7.37 0.900 8.65 0.929
High school 7.73 7.95
University 7.48 8.02
Father education status
Secondary school or less 7.43 0.938 9.05 0.388
High school 7.42 7.78
University 7.45 8.02
Preschool education
Yes 7.27 0.312 8.02 0.974
No 7.44 8.65
Family residence
Urban area 7.42 0.940 7.96 0.505
County 7.55 8.90
Covering of student’s expenses
With difficulty 7.34 0.408 9.30 0.020*
No problem 7.45 7.84
Number of siblings
0–1 7.39 0.616 7.86 0.418
2 7.38 8.07
>3 7.55 8.77

*Indicates statistical significance.
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TABLE 3 Evaluation of the association between some parameters that require hand dexterity and 
O’Connor’s test results of the participants

Parameters and frequencies 
(50th percentile)

Median O’Connor’s test 
duration for females P Median O’Connor’s test 

duration for males P

Employment in a job that require hand dexterity
Yes 7.29 0.900 8.06 0.562
No 7.45 8.27
Hand dexterity
Moderate 7.35 0.293 8.36 0.657
Good 7.80 7.78
Duration of PC use
<1 h 7.42 0.868 8.63 0.110
1–3 h 7.45 7.53
>3 h 7.39 8.74
Dominant hand
Right 7.44 0.411 8.36 0.808
Left 7.99 8.03
Academic success
Moderate–good 7.32 0.185 8.02 0.580
Very good 7.55 8.74

No association was detected for paternal or 
maternal education and hand-dexterity tests of 
both males and females. However, it was observed 
that the O’Connor’s finger dexterity test duration 
tended to shorten as the level of father education 
of the male students increased.

No statistically significant difference could 
be  detected when the students were evaluated 
according to whether they received preschool 
education. But those who received preschool edu-
cation were seen to be faster at the hand dexterity 
test. Participants whose family lived in rural areas 
tended to complete O’Connor’s test at a longer 
duration than participants whose family live in 
urban locations.

Evaluation according to family economic sta-
tus revealed that male students whose families 
had better economic conditions completed the 
test in shorter times.

Comparison according to success in school 
revealed that successful female students at the 
school were faster at O’Connor’s test, but no such 
association was observed in males (Table 2).

Comparison of the participants according to 
the number of siblings did not yield a significant 
result. Only female students who had two or 
more siblings tended to have better hand dexter-
ity. Whether the students stay at house or dormi-
tory during their undergraduate education did 
not cause a difference in the hand dexterity. Male 
students had better hand dexterity results when 
their families covered student costs well, but 
there was no significant difference for females 
(Table 2).

No association was found between longer 
times spent on a computer, tablet, and PC and 
hand dexterity test completion times in both sexes 
(Table 3).
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The average O’Connor’s hand dexterity test 
duration of female students was 7.44 min for the 
dominant hand and 8.34 min for the nondomi-
nant hand. Males completed the test in 8.06 min 
with the dominant hand and in 8.34 min with the 
nondominant hand. No statistically significant 
difference was detected.

Students with longer hand and palm lengths 
had better hand dexterity (P = 0.020; P = 0.02, 
respectively). In both the dominant and the non-
dominant hands, larger wrist circumference and 
wrist width were associated with better results in 
O’Connor’s hand dexterity test (Table 4). The 
larger wrist circumference and wrist width in 
male students than female students provided an 
advantage to male nursing students.

The O’Connor’s finger dexterity results also 
demonstrated that gender discrimination in the 
nursing profession is meaningless concerning 
dexterity.

DISCUSSION

This study approaches gender discrimination 
in nursing from a different perspective. Hand–eye 
coordination and finger dexterity are assessed 
using the O’Connor’s test. The O’Connor’s test 
has been used in several scientific areas.

A previous study has compared the O’Connor 
test results before and after two different 

yoga techniques. There was a significant decrease 
in the O’Connor’s test duration before and after 
yoga episodes.15

Studies that evaluated children with atten-
tion  deficit hyperactivity disorder also used the 
O’Connor’s test. Previous studies have evaluated 
the relation between anxiety and hand skills in 
pianists.

In some previous studies, students at higher 
grades of school were faster at hand dexterity 
tests because their awareness increased and anxi-
ety about hand dexterity decreased. Encouraging 
self-confidence and increasing practices will 
improve hand–eye coordination, visual discrimi-
nation ability, and hand dexterity.16,17 Previous 
studies also evaluated hand dexterity of male and 
female nursing students, and male students were 
not found to be better.

Previous studies demonstrated that male 
nurses were careful, attentive, and willing to take 
care of their patients, but they felt they had to be 
at the backstage because the occupation is a 
female-predominant one.18 They were also careful 
and attentive during the O’Connor’s finger dex-
terity test.

A previous study compared the performance 
of the hand dexterity test while wearing different 
gloves. The performance of the O’Connor’s test 
decreased with some gloves. Another study evalu-
ated the performance of the O’Connor’s test 
while wearing wet gloves, and working with wet 
gloves was demonstrated to affect hand dexterity. 
No difference could be found between females 
and males.3,19 Also no difference could be found 
between males and females in the O’Connor’s test 
durations.

Because of deeply rooted gender expectations 
in societies, many men cannot plan a career as a 
nurse.20 The idea that male nursing students and 
nurses will not have good hand dexterity may 
break their enthusiasm and distance them from 
their occupations. This study demonstrated that 
male nursing students are not less successful than 

TABLE 4 Association between anthropometric 
measures of hand and O’Connor’s hand dexterity 
test

Parameters
P

Dominant 
hand

Nondominant 
hand

Hand length 0.020* 0.191
Palm length 0.002* 0.237
Hand circumference 0.329 0.344
Wrist circumference <0.001* 0.001*
Wrist width 0.001* 0.013*

*Indicates statistical significance.
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female students in hand–eye coordination and 
hand dexterity.

Some previous studies showed that male nurs-
ing students commonly face social pressures. 
They stated that they were ashamed of their 
occupations as nurses and they needed to hide 
their professions.18

Male nurses also frequently complain that 
women are preferred in recruitment in profes-
sional life. In some clinical studies, it was stated 
that male nursing students were frequently given 
non-nursing tasks and their education was left 
behind.1,18,21

Male nursing students claim that they face 
gender discrimination in clinical fields. One of the 
most common problems of male nursing students 
in clinics is the frequent use of feminine address-
ing. Male nurses may lag behind because of prej-
udices that are faced during recruitment.

One of the problems faced by male nurses is 
the feeling of isolation in clinics as the number 
of their role models is small.22 Female and male 
nursing students should have equal learn-
ing  opportunities for quality service delivery. 
Learning opportunities are essential to gain clini-
cal experience.

Caring for patients and making a difference 
are personal rewards in male nurses that affect 
their desire to stay in the profession. Recruitment 
strategies should be introduced at an early age to 
promote nursing as a non-restricted, viable pro-
fession. With training, new generation’s percep-
tion of a nurse should be normalized.23

Male nurses working at maternity care and 
gynecology wards usually face some difficulties.24 
Discrimination and prejudice against male nurses 
are the leading causes of these difficulties.

Clinical trainers; professors at faculty; female 
nurses working in the field; health-care facility 
managers; and health-care professionals at prena-
tal, natal, and postnatal nursing care should help 
to maintain gender equality. There are several 
strategies to achieve these goals. One of the most 

important tasks is to honor the desire of some 
women who may be uncomfortable in the pres-
ence of a male nurse.

In many societies, women prefer male obstetri-
cians and gynecologists for examination and 
treatment. It should be ensured that the commu-
nity also accepts male nurses for gynecology and 
maternity care.

Maternal mental health is unarguably critical, 
but it is also important to recognize that the peri-
natal period is stressful also for fathers.

Although many postpartum studies have 
largely focused on mothers, there is a growing lit-
erature on needs and concerns of fathers at this 
period.24 This understanding of paternal needs 
and the concerns during the postpartum period 
will also contribute to the well-being of mothers 
and newborns. Male nurses’ support for the father 
and information sharing are expected to be more 
comfortable.

Research is continuing for prenatal, natal, and 
postnatal periods. Results show that positive 
paternal health improves the general health of 
the family unit and more resources are needed for 
fathers who demand information.

There is increasing criticism that prenatal, 
natal, and postnatal services always target moth-
ers although fathers also need help to prepare for 
parenthood. Recognizing the needs of fathers 
brings the question about the best source of 
information for fathers. It is evident that fathers 
will be more comfortable to get these services 
from male nurses. However, the increasing num-
ber of male nurses in maternal and fetal health-
care services will bring its difficulties. From a 
logistic point of view, the proportion of male 
nurses vary internationally, but it is generally low.

Given that mental health needs of the mothers 
are generally provided by women and the women 
traditionally search it, a question might be how 
the research will be affected with a more focus 
on  fathers in reproductive health care? Several 
studies have emphasized that fathers will be 
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uncomfortable when discussing their concerns 
with female staff  in obstetric wards.25

Insufficient paternal awareness may lead to the 
neglect of mother and baby. Previous research 
demonstrated that attention and responsiveness 
of fathers vary in accordance with the gender of 
the health-care provider.26

It is important for male nursing students to 
have clinical learning without having sexual dis-
crimination in order to provide high-quality 
patient care. Inadequate clinical skills of male 
nurses may compromise the quality of nursing 
care given to patients.

CONCLUSION

It is obvious that being a female is not a pre-
requisite to be successful in nursing profession. 
The perception that nursing is a feminine profes-
sion should be changed. Another advantage of 
male nurses is their strength which makes them 
more effective at health-care facilities. This also 
should not lead to the isolation of male nurses. 
Male students who choose the nursing profession 
should be encouraged at universities and clinics. 
We tried to change the idea that nursing is a fem-
inine profession and males are disadvantaged in 
this profession. Lack of a difference in hand dex-
terity measurements may lead to other studies at 
the field of patient care.

In conclusion, reproductive health and other 
areas of nursing care should not be seen as the 
area of a particular gender. Doing so may pre-
vent their career growth and also lead to missing 
valuable opportunities to gain remarkable per-
spectives and insights.

There is a need for a wide range of studies to 
improve the working conditions of male nursing 
students, to improve their position in nursing 
care, and to increase their motivation. This 
study  establishes a different point of view to 
an  important problem and may provide insight 
for larger studies that will be carried out in the 
future.
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