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Abstract

Objectives: Currently different models with different dimensions of Automated Teller Machine installed in Pakistan. This 
research finds problems in existing ATM’s dimensions and their suitability will be evaluated by applying ergonomics prin-
ciples on anthropometric measurement of Pakistan population. Methods/Statistical Analysis: We measured the different 
dimensions of ATMs used in Pakistan and anthropometric measurements of Pakistani people. We will consider the neutral 
and awkward postures of elbow, shoulder, wrist, spine, neck and back. The last step is to compare the ATM machine’s 
dimensions used in Pakistan and anthropometric measurement of people of Pakistan, apply ergonomic rules in order to 
reduce the gap between ATM users of Pakistan and ATM machines used in Pakistan. Findings: By including all dimen-
sions of ATM’s, anthropometric measurements, calculating mean and standard deviation we have come to know that there 
is a huge difference between dimensions of ATM’s currently used in Pakistan and dimensions that are recommended in 
this paper. This difference leads us to make a standard that is suitable especially for people of Pakistan. Application: It 
is strongly recommended to adopt this standard which is based on anthropometric measurements of Pakistani people. 

*Author for correspondence

1.  Introduction
Automated Teller Machine is considered as the new 
technology in many developing countries. Today, the lat-
est ATM enable the users to deposit and withdraw cash, 
pay utility bills and transfer money from one account to 
other instantly1. Thus these machines have become an 
essential part of markets, banks, workplaces and shop-
ping malls2. It plays the dual role in society i.e., reducing 
per transaction cost and increases customer satisfaction 
and accessibility to banks3. The ATM offers many services 
i.e., deposit cash, withdraw cash, pay bills, transfer funds 
from one account to another and deposit cheques using 
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smart cards provided by the banks4. These machines will 
be used more and more and it can be made more effective 
if the user finds this machine more users friendly and easy 
to use5. Banks are showing deep interest in the develop-
ment of ATMs because effective use of these will reduce 
the operations load on banks. The main reason is the fact 
that the cost of transaction using machine is minimal 
as compared to the transaction done through the bank 
involving the employees6. Although ATM machines have 
become very popular and play a vital role in all societ-
ies in transformation of cash but it’s a bitter reality that 
there are still many issues i.e., interfaces anthropomet-
ric dimensions and ambiguity in menus that needs to 
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be addressed and resolved for better usability. When a 
user interacts with ATM different parts of the body are 
also involved and affected such as shoulder, elbow, hand, 
wrist, back and neck. The human body measurements 
vary with respect to gender, age and geographical loca-
tion7. The design of ATMs and the dimensions should 
be developed in a way that it can be used by all poten-
tial users regardless of their gender and age. Developed 
countries have already defined standards for ATM’s but 
developing countries like Pakistan is unable to adopt this 
kind of standard yet. In this study, we will evaluate the 
principles of ergonomics with the help of anthropomet-
ric measurements of Pakistani population to analyze the 
existing infrastructure and availability of ATM machines 
and make recommendations to enable the users to use 
ATMs more comfortably. This study also highlights that 
the ATMs users can be increased by reducing their dif-
ficulties, and improving the customer satisfaction. 

2. Background
In Pakistan, Habib Bank Limited in Karachi installed 
the first Automated Teller Machine in 1990. There 
were around 6757 ATM’s installed till June 2013. These 
numbers increased significantly in next year and there 

were 8240 ATM’s installed till June 2014. These num-
ber increased continuously and there were 9597 ATM’s 
installed till June 20158. This yearly increment is shown in 
the graph (Figure 1). Currently there are thirty-five com-
mercial banks working in Pakistan with 11315 online and 
622 offline branches9. From the last five years (2011-2015), 
the growth of e-banking transaction has increased to 
almost double such as 235 million to 470 million. During 
the financial year 2014-2015, transactions through auto-
mated teller machines were 64% of the total e-banking 
transactions. The ATM machine transactions are rapidly 
increasing. These jumped from 1.2 trillion to 3.2 trillion 
by 2015. The rapid growth is shown in the chart (Figure 
2) which shows that the transactions using ATM machine 
are tripled within five years.

Developed countries have good ratio of ATM’s with 
respect to the population, i.e., there are around 290 
ATM’s for 100,000 people in South Korea, while 173 
ATM machines are installed for 100,000 people in United 
States and 43 ATM’s for 100,000 people in Indonesia but 
developing countries like Pakistan have only 6-7 ATM’s 
for 100,000 people. As we can see, there is a huge dif-
ference between ATMs installed in developed countries 
and developing countries. According to State Bank of 
Pakistan, banks will increase the ratio of ATMs around 

Figure 1.  ATM’s in Pakistan.
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8-10 ATMs for 100,000 people till 2018 in order to facili-
tate ATMs users of Pakistan. The graph (Figure 3) shows 
the comparison of ATM machines available per hundred 
thousand people in different countries.

3.  Ergonomics
Ergonomics is a science, which is used to design physical 
environment according to the capabilities of user in order 
to perform tasks easily. It is also used to reduce the gap 

between user and environment10. The word Ergonomics 
is derived from Greek words ergon and norms, which 
means rules of work11. Rules and regulations are being 
adopted in ergonomics so that any job performed by 
user can be done with comfort and ease. The strategy of 
Ergonomics keeps users safe from injuries and pain as 
well as increase the quality of service and enhances the 
user satisfaction12,13. The development in ergonomics is 
designed with the help of anthropometric measurement 
i.e., size, shape, weight, physical dynamics and limitation. 

Figure 2.  Transactions through ATM’s in Pakistan.

Figure 3.  ATM’s available in different countries for 100,000 peoples.
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Posture is very important, a good posture prevent you 
to carry extra weight on your neck and spine14. If a user 
sustains an awkward posture for some specific amount of 
time, it will cause some injury in your neck and spine. 
According to Organizational Health Unit15,16, every single 
inch head moves forward enables more pressure on spine 
starting from 4.5 kg to 19.8 kg. OSHA said in17; work 
space should be design in a way which will suitable for 
workers instead of forcefully fit the user in work space. 
Author in18 said, it is a branch of science that emphasizes 
to obtain optimal relationship between humans and sys-
tems joints have maximum force and control in natural 
form therefore reduce the chances of injury. Muscles are 
supposed to be in neutral posture when they are in resting 
length as well as joints are naturally aligned19. The dimen-
sions of people’s body vary with gender, bone structure, 
length and age. It is a fact that if we consider the same 
group of people the variations in their bodies are very 
prominent. If the interface is poorly designed then it will 
affect the mental system, cardio vascular system and mus-
cular system20.

The comparison between male heights of different 
countries, Netherlands stands on top ranking with 6ft 
or 72-inch average male height where Indonesia stands 
on last rank with 5.2ft or 62 inches average male height. 
Average height of Pakistani males is near to 5.7 ft or 67 
inches.The comparison of female heights between differ-
ent countries, Netherlands again stands on first rank with 
average female height of 5.7 ft or 67 inch, where Bolivian 
females stood on last in female ranking.

Pakistan stands on 66th position in word ranking 
of height. The average height of male is 1670mm/65.75 
inch21, and the average height of female is 1587mm/62.48 
inch22, therefore the average height of Pakistani male 
and female is 1627mm/64.1 inch. If ATM’s in Pakistan 
are designed according to ergonomic standards, it will 
encourage good posture and minimize injury.

4. Methodology
ATMs standards have already been built in developed 
countries. The first standard for ATMs was developed by 

Australia using ergonomics and anthropometric size of 
their population, later on Khalid Al-Saleh made a standard 
for ATMs used in Saudi Arabia which is pretty similar to 
Australians standard but with different ergonomics and 
anthropometric measurements23. One standard is not 
suitable for different countries because each nation has 
different anthropometric measurement.

In this research, we are going to design a standard for 
ATMs used in Pakistan which will be based on anthro-
pometric measurements of people of Pakistan. First of all 
we measured the different dimensions of ATMs used in 
Pakistan i.e., Door handle of work space, temperature of 
work space, height of card slot, screen, key board and the 
height of receipt printer. After getting the measurements 
of these dimensions, we will compare these dimensions 
with anthropometric measurements i.e., average height of 
male and female, average height of elbow and the average 
level of eye. We will consider the neutral and awkward 
postures of elbow, shoulder, wrist, spine, neck and back. 
The last step was to compare the ATM machine’s dimen-
sions used in Pakistan and anthropometric measurement 
of people of Pakistan, apply ergonomic rules in order to 
reduce the gap between ATM users of Pakistan and ATM 
machines used in Pakistan. 

4.1 � Door Handle
In order to interact with an ATM, we first need to open 
the door of work space where the machine is actually 
installed. Height of the door handle does really matters. It 
helps the users to sustain a good posture to avoid injury. 
If the height of door handle is too high it may affect the 
muscles of elbow, shoulder and neck. Users also need to 
put extra effort to open the door of workspace. On the 
other hand, if the height of door handle is too low, it may 
affect the muscles of elbow, shoulder, neck and back. 
Extra efforts will also be required to open the door with 
an awkward posture. So, it is very important that door 
handle should be placed on average height which is nei-
ther too high nor too low for the users. According to the 
ergonomic principles the height of door handle should be 
near to elbow height of person with zero to hundred mille 
meter upper variation.
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4.2 � Work Space Temperature
Temperature of the work space is also very crucial and 
importance. Sudden change in temperature such as from 
extreme hot to cold or from extreme cold to hot may harm 
human health and effect the muscles seriously. Normally 
the temperature of body is 370 C or 98.6 F.  Pakistan is a 
country where temperature raises up to 500 C or 122 F in 
summer and falls to freezing point in winter.  The temper-
ature of ATMs work space is very important, especially 
in summer because sudden change in temperature may 
cause the muscular problems.

4.3 � Card Window Height
The first step after entering the workspace area of ATMs 
is to insert the card in card window/slot. The position and 
height of card slot is very important. It must be visible to 
user clearly in order to insert card. The height of card slot 
window also matters as if slot is located too high or too 
low it will frustrate user and may affect shoulder, neck, 
and back. Ergonomic rule identifies that the height of 
card slot should be near to elbow height of person with 
zero to hundred mm/ten cm upper variation. 

4.4 � Screen Height
The dimensions of display screen are also very important. 
Good position of screen will not only be easier to see but it 
also enhances the usability and accessibility of the system 
and people will be more attracted towards the machines. 
If position of screen is too high, user may feel difficulty 
to see the whole screen. If screen is difficult to see, it will 
also be difficult to operate and may have a deep impact on 
user neck and spinal cord. On the other hand, if screen 
is fixed too low it may affect knees, neck, spinal cord and 
shoulder. The ideal height of screen is three hundred mm/
thirty cm below the eye height of people.

4.5 � Keyboard Height
Keyboard is probably the most important thing to inter-
act with for the ATMs. The first step after the insertion of 
ATM card into card slot is to select native language and 
enter PIN (Personal Identification Number) in order to 
authenticate the credentials of the user. After that, user 

selects his required amount to be withdrawn with the help 
of keyboard. So the height of keyboard is another impor-
tant factor while interacting with ATMs. If the height of 
keyboard is greater or lesser than the actual anthropomet-
ric measurements of fifty percent population of the county, 
it will cause frustration, difficulty to use, may affect wrist, 
neck, backbone and shoulder. The recommended height 
of keyboard may be the actual elbow height with zeros to 
hundred mm/ten cm upward variation.

4.6 � Cash Dispenser Height
ATMs are used for many purposes i.e. user may able to 
withdrawal cash, pay utility bills, transfer funds, deposit 
cash. Most of the time ATMs are used to withdrawal 
cash, so the position of cash dispenser is very important 
to provide ease to the user. The slot of cash dispenser is 
comparatively wider than card slot and receipt slot. Due 
to that reason its height and position have a deep impact. 
The height of cash dispenser should be approximately 
fifty mm / five cm greater than the actual height of elbow.

4.7 � Receipt Printer Height
ATMs are not used only for withdrawal of cash but it also 
intimate user about the remaining balance of the account. 

Figure 4.  Neutral and awkward postures of elbow25.
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Therefore, the height of receipt printer is also very impor-
tant. The height of receipt printer should be approximately 
fifty mm/five cm greater than the actual height of elbow. 
We can say that the height of cash dispenser and receipt 
printer should be approximately same in order to provide 
better services to the customers. 

Figure 4 shows the neutral and awkward postures of 
elbow24. Elbow should be in neutral posture if it maintains 
the right angle with shoulder; on the other hand, there are 
two types of awkward posture such as elbow flexion and 
elbow extension. The elbow flexion is an awkward pos-
ture in which angle of elbow with shoulder is less then 
ninety degrees. Elbow extension is an awkward posture in 
which angle of elbow with shoulder is greater than ninety 
degrees (right angle). 

Figure 5 shows the neutral and awkward postures of 
shoulder, if the angle between shoulder and elbow is equal 
to ninety degrees (right angle) the shoulder become in 
neutral posture. But if the angle of shoulder is not straight 
with elbow then shoulder is either in flexion or extension 
mode. 

Figure 6 shows a different angle of shoulder, in this 
angle shoulder becomes in neutral posture if angle 
between shoulder and elbow is quite low. As angle of 
shoulder increases with elbow it will become in awkward 

Figure 5.  Neutral and awkward postures of shoulder24.

Figure 6.  Neutral and awkward postures of shoulder24.

Figure 7.  Neutral and awkward postures of wrist24.



Muhammad Faheem Rana, Syed Zagham Naseem, Muhammad Shahzad Sarfraz and Umar Shoaib

Indian Journal of Science and Technology 7Vol 11 (24) | June 2018 | www.indjst.org

Figure 7 shows the neutral and awkward posture of 
wrist, if wrist and hand is in same position we say wrist 
is in neutral posture. If wrist and hand are not in same 
position it is called an awkward posture, there are two 
awkward postures called wrist extension and wrist flex-
ion. In wrist extension the position of hand is upward 
where as in wrist flexion the position of hand is down-
ward. 

Figurer 8 shows the neutral and awkward standing 
posture, fine posture is very important in order to avoid 
neck and spine injury, awkward posture put extra weight 
on spine and neck that may cause injury. The neutral 
posture of standing is to stand straight so that your spine 
may able to carry your weight easily. There are two types 
of awkward postures of standing called back flexion and 
back extension. In back flexion the angle of neck with 
back decreases which carry extra weight to spine whereas 
the in back extension the angle between neck and back 
increases which also put extra weight to spine. 

Figure 9 shows the neutral and awkward posture of 
back25. It is very important to stand in good posture in 
order to avoid back from injury. Back flexion or exten-
sion put extra wait on spinal cord which will cause injury. 
Spine only carry twelve pounds if the head and back are Figure 8.  Neutral and awkward postures of back24.

posture called shoulder abduction and if angle increases 
at maximum it is called shoulder abduction and exten-
sion.

Figure 9.  Fine Posture prevents spine and neck to carry extra weight25.
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in same position or we can say in same angle, if a per-
son moves his head one inch to forward the results are 
unbelievable, he have to carry 32 lb of weight instead of 
12 lb. If a person moves head 2 inch forward he has to  
carry 42 lb.

5. Results and Discussion
Currently there are different machines used in Pakistan 
i.e., Diebold series and NCR series. Due to privacy issues, 
we are unable to mention the names of machines there-
fore used random codes for ATMs from 1 to 5. As the 
anthropometric measurement of Pakistani people varies 
from other countries therefore we are unable to apply the 
same standard.

Table 1 shows the actual dimensions of ATMs used 
in Pakistan; from these measurements we are able to say 
that there is a huge difference between the dimensions 

of ATMs used in Pakistan. The maximum difference 
between different dimensions are the height of door 
handle is 1321-991= 330mm/33cm, Height of card slot 
1219-1047 =172mm/17.2cm, Height of Screen 1346-
1193 = 153mm/15.3cm, Height of keyboard 1190-840 
= 350mm/35cm, Height of Cash Dispenser 1037-890 = 
147mm/14.7cm, Height of Receipt Printer 1331-900 = 
431mm/43.1cm, Temperature of work space 26-21 = 050C. 
After adding all the dimensions of five ATMs we calculate 
the mean and standard deviation of these dimensions. 
The massive difference between ATM dimensions used in 
Pakistan leads us to make a standard that is suitable espe-
cially for people of Pakistan. Recommended dimensions 
for ATMs used in Pakistan are given in Table 2, we have 
added the anthropometric measurement of Pakistani peo-
ple, and average measurements of ATMs used in Pakistan 
and recommended measurement of ATMs by considering 
anthropometric measurement of Pakistani people.

Dimensions of 
ATM Machine 1 Machine 2 Machine 3 Machine 4 Machine 5 Mean SD

Door Handle(work 
space) 991 1270 1321 1092 1193 1173 1334

Card slot height 1219 1047 1120 1200 1099 1137 72

Screen Height 1346 1227 1300 1193 1270 1267 60

Keyboard Height 927 984 1190 1020 840 992 130

Cash Dispenser 
height 965 1037 1000 922 890 963 59

Receipt Printer 
Height 1331 900 1047 1121 1200 1119 162

Temperature(work 
space) 26 24 22 25 21 24 2

Table 1.  Automated teller machines dimensions used in Pakistan (mm)
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Table 2 shows these measurements in millemitres, 
centimetres and inches. The main purpose of using three 
units is to achieve more accuracy as mille meter is more 
accurate and precise whereas the centimetre and inches 
are mostly understandable to average persons. We can 
see that the average dimension of door handle of work 
space is 1173 mm, but anthropometric measurement of 
people living in Pakistan is 990 mm, the handle of the 
door should be equal to the elbow height of person with 
100mm upward variation, so the recommended dimen-
sion in this case is 1070 mm. Height of card window/
slot average is 1137 mm, but anthropometric measure-
ment of this region 900 mm, the recommended card 
slot height is 1060 mm. The height of screen is one of 
the most important factors of ATM, the average height 
is 1267 mm whereas the anthropometric dimension of 
screen height is 1510 mm, therefore recommend screen 

height is 1430 mm. Keyboard height is also very crucial, 
the average height of keyboard is 992 mm, whereas the 
anthropometric dimension of keyboard height is 990mm/
and recommend dimension is 1020 mm.

The average height of cash dispenser we have recorded 
here is 963 mm whereas the anthropometric measurement 
of elbow is 990 mm therefore recommended dimension 
that we suggest here is 1030 mm as discussed earlier height 
of cash dispenser should near to elbow height with zero 
to hundred mille meter upper variation. Height of receipt 
printer, the average dimension 1119 mm, anthropomet-
ric measurement 990 mm, and recommended dimension 
1030 mm26. Temperature is very crucial and can effect on 
muscles if changed suddenly, the average temperature of 
working space of ATMs is 24o C, we recommended the 
temperature of workspace should be equal to 30o C, if a 
person travel in a hot sunny day by facing temperature 

Dimensions of ATM Anthropometric Average Recommended

Units mm’s/ 
K0

cm’s/
F0

inch’s/
C0

mm’s/ 
K0

cm’s/
F0

inch’s/
C0

mm’s/ 
K0

cm’s/
F0

inch’s/
C0

Door Handle (work 
space) 990 99 38.98 1173 117.3 56.18 1070 1070 42.12

Card slot height 990 99 38.98 1137 113.7 44.76 1060 106 41.73

Screen Height 1510 151 59.45 1267 126.7 49.88 1430 143 56.30

Keyboard Height 990 99 38.98 992 99.2 39.05 1020 102 40.15

Cash Dispenser 
height 990 99 38.98 963 96.3 37.91 1030 103 40.55

Receipt Printer 
Height 990 99 38.98 1119 111.9 44.05 1030 103 40.55

Temperature (work 
space) 300.2 80.6 27o C 297.2 75.2 24 o C 303.2 86 30o C

Table 2.  Automated teller machines recommended dimensions for Pakistan
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Figure 10.  Recommended dimensions26.

of around 50o C and suddenly enters an ATM work space 
area where temperature is around 22–24o C may seriously 
affect muscles. Recommended dimensions are given in 
Figure 10.

6. Conclusions
Our findings clearly show that there is a huge variation 
or mismatch between dimensions that are currently used 
ATMs in Pakistan and dimensions, which are recom-
mended in this research. Based on these results i.e. Door 
Height of work space 1070mm, Temperature 300C, Card 
window height 1060 mm, Screen height 1430 mm, key-
board height 1020 mm, Cash dispenser height 1030 mm, 
Receipt printer height 1030 mm. We strongly recommend 
adopting this standard that is based on anthropometric 
measurements of Pakistani peoples. This research did 

not cover people with disabilities, i.e., visual impairment, 
colour blindness and people having hearing disability. 
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