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Abstract

Background: The work of administrative officers depends a lot on their capability in memorizing. Increased 
fitness is strongly associated with a better memory. This study was conducted to determine the relationship 
between cardiopulmonary fitness and short term memory.
Methods: This analytical cross sectional study was carried out from August to September 2014. Subjects 
from administrative offices within Universitas Padjadjaran were chosen by simple random sampling. 101 
individuals were selected, comprising of 68 males and 33 females. Data were obtained through Digit Span 
Test for short term memory and the cardiopulmonary fitness was measured using Harvard Step Test. The 
VO2 Max obtained was correlated with the Digit Span Test score. 
Results: The mean for cardiopulmonary fitness of males was found to be 36.1, with standard deviation 8.63, 
whereas mean cardiopulmonary fitness for females was found to be 32.94, with standard deviation 7.5. For 
correlation analysis, the result of Spearman’s rank analysis from the study showed that the p-value is 0.00. 
Comparing to the significance level α=5%, the p value is worth less, thus the null hypothesis, Ho is rejected. 
Therefore, it could be concluded that there was a relationship between cardiopulmonary fitness and short 
term memory of male and female administrative officers at Universitas Padjadjaran.
Conclusions: There is a relationship between cardiopulmonary fitness and short term memory of male and 
female administrative officers at Universitas Padjadjaran. [AMJ.2016;3(1):34–7]
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Introduction

In today’s modern society, our daily routine 
is very much determined by administrative 
officers. Every day, it can be seen that not 
every administrative officer has the same 
efficacy when it comes to getting the job done. 
Some are much more diligent, yet some are 
just much sloppier. There are two possibilities 
that might be able to explain the reason behind 
this difference in behavior. One such reason 
is the individual’s attitude, while the other is 
being a physiologic explanation. This study 
is conducted to determine the existence of a 
physiologic explanation. 

Physical fitness plays an important role 
in maintaining an optimum function of the 
human body. The cardiopulmonary system 

and nervous system, along with the network 
of blood capillaries function more effective 
with an increased level of physical fitness.1 
Increased physical fitness is associated with 
an increased short term memory, increased 
reaction time, decreased anxiety and also 
decreased stress levels.2 The human brain, 
capability of cognitive function is what makes 
all daily tasks possible. It keeps us alert and 
enables us to process information and make 
decisions.3 Attention and short term memory 
are a core part of the brains cognitive function. 
Two parts of attention helping the formation 
and storage of short term memory are 
protection and prioritization. Protection, as 
its name implies, protects the memory from 
being degraded. This enables the information 
said to be recalled again. Prioritization on the 
other hand, gives “importance” to the certain 
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information, which then makes this particular 
information to be stored with higher priority 
when it is compared to other information.4 

There are three theories which support the 
fact that exercise affects cognitive function. 
These theories are increased blood flow and 
angiogenesis which leads to increased oxygen 
saturation, increase in brain neurotransmitters 
which facilitate information processing, and 
regulation of neurotrophins such as brain 
derived neurotrophic factor (BDNF).5,6

Many previous studies have compared 
the positive effects of fitness on cognitive 
function, which showing promising results.7,8 
It also proved that older adults were less 
likely to develop dementia, if they exercised 
at least three times a week, thus, proving and 
association between exercise and cognitive 
were decline.9,10 By doing this research, the 
results may create the awareness about the 
importance of exercise. Hopefully, the stigma 
that exercise is only good for physical health 
can be corrected by providing valid proof that 
exercise is beneficial to both physical and 
mental health. This may help to create a more 
holistic and healthy individuals within the 
society. Besides, the results of this research 
may also provide the information for the 
decision makers that physical activity can 
influence the level of short term memory. 

Methods

This cross-sectional study was conducted from 
August to September 2014, after obtaining 
clearance from the Health Research Ethics 

Committee, Faculty of Medicine, Universitas 
Padjadjaran. Participants were selected based 
on simple random sampling method. A total 
130 individuals were interviewed during 
this study. There were 20 individuals who 
refused to take part into this study, while 
2 individuals dropped out from the study 
because they could not complete the inclusion 
criteria and 1 individual was excluded due to 
exclusion criteria. Administrative officers with 
a high school background within the age group 
30–60years old were in the inclusion criteria. 
However, respondents currently or previously 
diagnosed with heart condition, psychological 
condition and/or neurodegenerative disorder 
were excluded as per exclusion criteria. Later, 
6 individuals were excluded from this study 
due to unsuccessful completion of the Harvard 
Step Test. Respondents’ name, age, gender, 
address, VO2 Max and digit span test score 
were recorded down throughout the study. 

Harvard Step Test was used to determine 
the cardiopulmonary fitness of participants. 
The Astrand Ryhming Nomogram was then 
used to estimate VO2 max from the result of 
Harvard Step Test. For male subjects within the 
age group 30–39 years old, cardiopulmonary 
fitness was considered to be ‘fair’ if the 
score was 23–30, ‘average’ if the score was 
31–38, ‘good’ if the score was 39–48 and 
high if the score was more than 49. For male 
subjects within the age group 40–49 years 
old, cardiopulmonary fitness was considered 
as fair if the score was 20–26, average if the 
score was 27–35, good if the score was 36–44, 
and high if the score was above 45. For male 
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Table 1 Characteristic of Respondents

Characteristic Frequency, N Percentage, %

Gender

Male 68 67
Female 33 33
Age Interval
30–39 years old 53 52
40–49 years old 43 43
50–59 years old 5 5
VO2 max score
Fair 23 23
Average 33 33
Good 32 32
High 13 12



Althea Medical Journal. 2016;3(1)

36     AMJ March 2016

subjects within the age group 50–59 years 
old, cardiopulmonary fitness was considered 
as fair if the score was 18–24, average if the 
score was 25–33, ‘good’ if the score was 34–
42 and ‘high’ if the score was above 43. As 
for the female subjects within the age group 
of 30–39 years old, cardiopulmonary fitness 
was considered as fair if the score was 20–27, 
average if the score was 28–33, good if the 
score was 34–44 and high if the score was more 
than 45. Female subjects within the age group 
40–49 years old were considered  to have a 
fair cardiopulmonary fitness if the score was 
17–23, average if the score was 24–30, good if 
the score was 31–41, and high if the score was 
above 42.

In addition to that, Digit Span test was 
used to determine the short term memory of 
participants. Subjects were told a series of eight 
numbers randomly, and were asked to repeat 
the numbers in the same exact sequence. Each 
participant was given two attempts. 1 point 
was given to each number repeated in the 
correct sequence. The raw score obtained was 
recorded. 

To determine the relationship between 
cardiopulmonary fitness and short term 
memory, the VO2 max was then correlated with 
the raw score from Digit Span Test using SPSS 

Window Version 15.0. Data were statistically 
analyzed using Spearman’s Rank analysis. The 
result was considered statistically significant 
when p≤0.05. 

Results

Majority of the administrative officers, 27 
out of all 68, had an average cardiopulmonary 
fitness. Only a small amount of them had a 
high cardiopulmonary fitness. Most of the 
female administrative officers, 16 out of 33 fall 
were under the good category. Similarly, only a 
small amount of female administrative officers 
had a high cardiopulmonary fitness (Table 2).

The average short term memory score of 
female administrative officers were higher 
than male administrative officers. Female 
administrative officers had an average memory 
score of 8.6, whereas the average memory score 
was only 7.9 for male administrative officers. 
It can also be seen that female administrative 
officers had a higher maximum score when it 
was compared to male administrative officers 
(Table 3).

To determine the relationship between 
short term memory and cardiopulmonary 
fitness of administrative officers, Spearman’s 

Table 2 Cardiopulmonary Fitness of Administrative Officers

Gender Cardiopulmonary 
Fitness

Mean n Std. Deviation

Fair 25.8 15 1.5

Average 33.3 27 3.5
Male Good 41.6 16 3.8

High 50.4 10 3.2
Total 36.1 68 8.6
Fair 23.8 8 2.6

Average 29 6 3.3
Female Good 36.5 16 3.6

High 46.3 3 0.6
Total 32.9 33 7.5

Table 3 Short Term Memory Score of Administrative Officers

Mean n
Memory Score

Std. Deviation Minimum Maximum

Male 7.9 68 2.9 3.0 14.0
Female 8.6 33 2.6 5.0 16.0
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rank correlation analysis was used in this 
study. 

Results of the calculation showed that the 
p-value obtained was 0.000. The test would 
reject Ho if the p-value < α (0.05). When it 
is compared to the significant value (α) 5%, 
the p-value was much smaller that Ho was 
rejected. According to that fact there is a 
relationship between short term memory and 
cardiopulmonary fitness of administrative 
officers at Universitas Padjadjaran. The value 
of Spearman’s rank correlation coefficient (rs) 
was found to be 0.471 (Table 4).

Discussion

The result of this study is slightly stronger 
than the previous study conducted by Walter 
Swardfager et al.11 The correlation coefficient 
from the previous study was 0.281, while in this 
study, the correlation coefficient was 0.471. 
This can be due to several factors. Firstly, in 
the previous study, respondents were patients 
with Coronary Artery Disease, whereas in this 
study there were no respondents suffering 
with any coronary disease at the time. Thus, 
the healthier individuals could provide better 
results. Besides, one of the limitations in the 
previous study was a smaller sample size, 
using only 81 patients. 

However, this study does not have a similar 
limitation. This is due to the fact that the 
number of respondents in this study is 101, 
which is a larger quantity than the minimum 
sample size required. This gives a more precise 
correlation between short term memory 
and cardiopulmonary fitness. However, this 
study has its own limitations. The number 
of male respondents in this study outweighs 
the number of female respondents vastly. A 
balanced number of respondents between 
male and female administrative officers was 
failed to be achieved. This was due to the time 
constraint in completing this study. If there had 
been more time, a more precise selection could 
have been done to achieve a balanced number 
of respondents between  both genders. 

As a conclusion, this study proves that there 
is a relationship between cardiopulmonary 
fitness and short term memory in male and 
female administrative officers at Universitas 
Padjadjaran. It shows that short term 
memory is better in individuals with higher 
cardiopulmonary fitness. Therefore, based 
on the results obtained from this study, it is 
recommended that all administrative officers 

maintain a healthy lifestyle with proper 
physical activity. This way, they will be able 
to maintain, or even improve their short term 
memory.
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