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Abstract: The study of sex differences in cognition has been shrouded with much controversy. Working
memory is a central construct in cognitive neuroscience. This study examined sex differences in working
memory of students in Ahmadu Bello University, Zaria using the N-back task. To achieve this aim, fifty four (54)
students of Ahmadu Bello University in the age range of 18-35 years consisting of 31 females and 23 males were
used for the study. The subjects were screened for some confounding variables such as blood pressure profiles,
body mass index that affect cognition. Cognitive functions were assessed with the Mini Mental State
Examination Test, while working memory was tested with the N-back task. Results obtained from the N-back
scores showed that there was no statistically significant difference (p>0.05) in working memory sexes, with
mean values of 75.09 £0.63 for males and 73.81 + 0.58 for females. The mini-mental state examination also
revealed no statistically significant difference (p>0.05) between the both sexes with a mean values of
29.52+0.12 for males and 29.07+0.20 for females. The mean BMI of the male and female population was
22.24+0.47 kg/m® and 22.36+0.88 kg/m? respectively and was within the range accepted as normal. The present
work revealed no sex differences in working memory using n-back task between males and females in the
studied population.
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l. Introduction

Cognition refers to the mental activities involved in the acquisition, processing, organization and the
use of knowledge. These mental activities include the following components of cognitive function; selective
attention, perception, working memory, logical reasoning and problem-solving [ 1]. Working memory may be
defined as the system for the temporary maintenance and manipulation of information necessary for the
performance of such complex cognitive activities such as comprehension, learning and reasoning. It is a major
component of cognition [2]. The study of working memory has become a focal point of memory research in the
past 2 decades [3]. Working memory affects all areas of living from the kindergarten to the college [4]. The N-
back task is a working memory task. It involves a set of information to be remembered along with a secondary
processing task [5]. Working memory plays an essential role in complex cognition. Everyday, cognitive tasks
such as reading a newspaper article, calculating the appropriate amount to tip in a restaurant, mentally
rearranging furniture in ones living room to create space for a new sofa and comparing and contrasting various
attributes of different apartments to decide which to rent often involve multiple steps with intermediate task
results that need to be kept in mind temporarily to accomplish the task at hand successfully [6]. Working
memory is a central construct in cognitive psychology and cognitive neuroscience [6]. Working memory is the
system responsible for the temporary maintenance and manipulation of information, necessary for the
performance of such complex cognitive functions as learning, comprehension and reasoning [2]. The aim of the
present work was to evaluate the sex differences in the working memory of students in Ahmadu Bello
University, Zaria, Nigeria, using the N-back task.

1. Materials And Methods
2.1 Materials used
Sphygmomanometer and stethoscope were used to assess blood pressure. Clinical thermometer was
used to measure body temperature. Cotton wool and alcohol were used to sterilize the thermometer. Pulse rate
was measured using a stop watch. Measuring tape was used to measure height; weighing scale was used to
measure weight. BMI was computed from values of weight and height. Computerized software program and
computer laptop was used to administer the N-back task.

2.2 Study location and population

The work was carried out within the campuses of Ahmadu Bello University, Zaria, Nigeria in the
Month of December, 2009. The population for this study was a finite population that comprised 54 subjects: (33
females, 21 males) students of Ahmadu Bello University Zaria within the age group of 18-35 years old. The
subjects selected for the study were screened for confounding variables.
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2.3 Screening of subjects

The baseline for the screening of subjects was obtained using a questionnaire and physical
examination. The inclusion criteria for the subjects were normal blood pressure (systolic blood pressure <
140mmHg, diastolic blood pressure < 90mmHg) good health status, normal body temperature 936.50+0.05°C),
Body mass index (20 > BMI < 25kg/m?). Exclusion criteria included: hypertension (blood pressure
>140/90mmHg), hypertension blood pressure < 90/60mmHg),overweight (BMI > 25kg/m?), underweight (BMI
< 20k/gm?), hyperthermia (body temperature > 38°C), hypothermia (body temperature < 35.5°C), history of
mental health disease in family, use of alcohol, use of tobacco, use of psychoactive substances, use of any
medication and sickness.

2.4 Data collection techniques used

A random sampling was done among the volunteer students that met the baseline criteria (as
determined by the questionnaire and physical examination) were used as subjects for the study. Fifty four (54)
students of Ahmadu Bello University in the age range of 18-35 years consisting of 31 females and 23 males
formed the sample size of the study. A questionnaire was used to assess suitability of the volunteers for the
research. A bio-data form and pen were used to fill in the results of the physical examination.

2.5 Experimental protocol
The volunteers were made to complete the questionnaire. Physical and physiologic parameters were
assessed. The neuropsychological tests—the mini-mental state examination and the N-back task were carried out.

2.6 Neuropsychological tests

2.6.1 Mini-Mental State Examination (MMSE)

The MMSE is considered to provide a global assessment of cognitive functions. It is one of the most
widely used clinical instruments for, quickly detecting cognitive impairment and assessing its severity as well as
for monitoring cognitive changes over time. The MMSE consists of a variety of questions that can be
administered in five to ten minutes. The questions are designed to elicit information about orientation,
registration, attention, calculation, ability, recall language and praxis. Scoring of MMSE consists of a total
number of correct answers. Refusal to answer implies inability to answer correctly. The maximum is 30. A
scope of 24-30 is generally classified as no cognitive impairment, 18-23 as mild cognitive impairment and 0-17
as a severe cognitive impairment [7].

2.6.2 N-back Task

N-back was the neuropsychological test used to assess working memory was that adopted and modified
by Ernst et al., (2001) [8]. This is a computerized test. The participants were required to keep in memory, a
series of letters that are constantly updated. The letters appear in the middle of the computer screen, one at a
time every 2 seconds. Eighty (80) letters were programmed as such. The volunteers were instructed to say
‘target’ whenever there was the repetition of a letter with exactly one intervening letter and remain silent when
any other letter appeared.

2.7 Ethical considerations

The experimental protocols for the study were explained to the volunteers. Consent was obtained from
the volunteers. The volunteers were assured that the information provided was confidential and their identity
anonymous.

2.8 Statistical analysis

Data obtained from baseline assessment and characteristics, N-back tasks and performance scores in
mini-mental state examination test were presented as mean + SEM. Gender differences from empirical values
for the neuropsychological tests were compared between the two groups using independent- t- test. The
difference among the means were considered statistically significance at p<0.05.

1. Results
“Table” 1 showed that there was no statistically significant difference (p>0.05) in all base line assessment and
characteristics between the males and females when compared. There was also no significant difference
(p>0.05) in all blood pressure components between the males and females when compared (“Table” 2). The
results obtained showed that there was no statistically significant difference (p>0.05) in the cognitive function
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and working memory assessed between the males and females using the performance score in mini-mental state
examination test and N-back task score when compared as shown in “Table” 3.

Table 1: AMean £ SEM of base line azsessment and characteristics of subjects

Males Females
Age (Years) 23.04=0.30™ 2343=037
Body temperature (° C) 3n.43=0.11= 36420 165
Height (m) 1.71=0.02 1.62=0.02
Weight (Kg) 64.36=1.33% 58347 440
Body mazs index (Kg'm®) 222404702 225608008

2p=0.03 1z statstrcally significant while ns= not stgnificant when compared

Table 2: Mean = SEM of blood prezssure components of subjects

Males Females
Svztolic blood pressure (mmHg) 113.74=£22002 108.87=1.76
Drastolic blood pressure (mmHg) | 74.69=]1 33 T0.19=1. 761
Pulse pressure (mmHg) 30.04=104%: jEEE=141m
Mean arterial blood prezsure 112612 2008 106.49=2 2002
(mmHg)
Pulze rate (Beats'min) 7017125 TT7.00=x]1 3870

2p < 0.05 1= statistically significant while ns= not significant when compared

Table 3: Mean = SEM of performance scores in mini-mental state examination and N-back task of

subjects
Males Females
Mini-mental state examination 20320 128 2007019
test zcore
N-back zcore 7308063 ™ 73.81=038m™

2

2p=0.03 13 statistically significant while ns=not significant when comparad

V. Discussion

Research on sex differences in cognitive abilities investigates the distribution of cognitive skills
between males and females. Such research employs a number of experimental tests of cognition, which take a
variety of forms [9]. Cognition refers to the mental activities involved in the acquisition, processing,
organization and use of knowledge. These mental civilities include the following components of cognitive
function: selective attention, perception, working memory, logical reasoning and problem-solving. Hence
cognition is a global term that describes all the mental activities that are engaged in our thoughts [1]. Working
memory is a central construct in cognitive psychology and cognitive neuroscience [6]. There are good numbers
of working memory tests. However, the test used in this study was the N-back task. This test has been referred
to as the gold standard of working memory measures in the field of cognitive neuroscience [3].

4.1 Baseline Assessment and Characteristics of Subjects

According to Piaget’s theory of cognitive development, individuals within the age bracket of 18-35
belong to the formal operational period and are capable of constructive logical reasoning and scientific
deductions [10]. This informed the choice of the selected age group. The mean of the male population (25.04 +
0.50) years and the female population (23.45 + 0.37 years) fell within the age range chosen for the study Certain
factors such as hypertension and obesity have been negatively correlated with cognition [11]. An individual is
classified as hypertensive when the blood pressure is established over time as >140/90mmHg and classified as
obese when BMI is >25kg/m®. The mean values for the males and females for blood pressure and BMI are
114/75mmHg, 109/70mmHg, 22.24 + 0.47 kg/m?, 22.36 + 0.88 kg/m’ respectively. These values are within the
normal range. The subjects had no cognitive impairment as shown by the mean mini-mental score examination
test for males (29.52 + 0.12) and females (29.07 £ 0.19). These values are classified for no cognitive impairment

[71
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4.2 Sex Differences in Working Memory

The result of the present study showed that there is no significant sex difference in working memory. It
has been established that there are sex differences in cognitive abilities [12]. However, the nature, onset,
prevalence and magnitude of such differences vary. There are cognitive functions in which no sex differences
are observed [13]. Working memory has components which have subcomponents. Previous work has shown that
there are significant differences in spatial tasks and verbal tasks [14]. Sex differences in modal-specific
elements of working memory were investigated by utilizing words and pictures as stimuli. The findings on
verbal working memory were consistent with previous research and pointed to sex differences in cognitive
ability putatively resulting from functional neuro-anatomical dissimilarities [15]. However, on the visual
working memory task, women showed significantly greater recall than men, which was inconsistent with
previous research and underscored the need for further research.

V. Conclusion
The result of this present study suggests that there are no sex differences in cognitive function and
working memory between the males and females in the studied population.
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