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Abstract 

Background: An anthropometric study of hand dimensions in Bangladeshi 

origin living in America was carried out of 165 participants. They were found 

some significant differences of hand dimensions and compared with other 

populations. The male and female hand dimensions were differently identified 

and showed some significant comparisons between Asian with European and 

American males and females. In the present study there were 186 participants 

were selected conveniently. Both males and females at the age between 18 to 

60 years were included. Standard hand anthropometric measurement of 24 

hand dimensions were taken from the participants by using a standard digital 

slide caliper and measure tape. The study analyse the result about significant 

difference between the hand dimensions of male and female and the 

comparison of 24 hand dimensions. This study data will show an idea of inter-

population hand anthropometry of Bangladesh and this data will also help to 

differentiate with those ethnic groups living in Bangladesh and also for the 

other population in different countries. 

Objectives of the study: The objectives of this paper were to find out the hand 

anthropometric measurements of 24 dimensions among participants living in 

Bangladesh and were also compared between two genders according to the 

measurement of twenty four dimensions that was gathered.  

Methodology: This study was conducted by using quantitative cross sectional 

analysis of quantitative method. The participants were selected conveniently in 

the study areas with in age range of 18 to 60. The data was collected by using 

consent form, slide calipers. The data was analysed by using SPSS (Statistical 

Package of Social Science). 

Result and Discussion: There are many significant differences between male 

and females in adult Bangladeshis. After analysing data, it was found that. The 

significant t-test showed that the 4 of 24 dimensions of differences in mean 

were statistically significant of p-value (P<0.05). The major 19 of 24 hand 

dimensions shows that the differences in mean were highly significant (P<0.01) 

and the rest of one dimension is greater than (P<0.05). In the present study 

there were collected 186 samples. Where the male participants were 83and 

female participants were 103 out of 186. At the end of the findings the 

researcher found that the female hand length and maximum hand breadth is 

shorter and narrower than the male hand dimensions. 

Conclusion: This study has shown a recent data of hand dimensions of 

Bangladeshi populations. Hand anthropometry deals with the measurement of 

hand size, shape, and work capacity. The hand anthropometries are frequently 

used by the protection tools of ergonomically designed safe equipment and 

ergonomic work stations. This study has to provide a preliminary hand data 

among Bangladeshis. 

Key words: Hand Anthropometry, Hand Dimension, Hand (length, breadth, 

finger lengths, phalanges), hand tool design, Bangladeshi adult (Both male and 

female). 
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CHAPTER 1 

INTRODUCTION 

1.1. Background 

The term “anthropometry” comes from the actual Ancient Greek term “anthropo” 

which means “human” and “metron” which means “measure” (Ulajaszek, 2005). The 

actual anthropometry may be the technology associated with calculating the body and 

the components. Anthropometry is the key factor of work place design. 

Anthropometric data is determining type of modification. To fit equipment and tasks 

to persons of various hand sizes requires anthropometric data and proper procedures. 

Anthropometry is the measurement of human morphology and also very essential for 

research contexts. In assessment of physical compositions, physical performance and 

fitness the anthropometry is widely used in those areas. 

 

The hand is a specialized distal part of the upper extremity. At skilled work, it is 

necessary for precision movement and grasping. Fingers are the distal part of hand. 

Some literature shows that the determination of sex is valuable to know about hand 

anthropometry (Aboul-Hagag, 2011) and its dimensional differences (Krishan, 

Kanchan and Asha, 2011). The scientific measurement of hand dimension is called 

hand anthropometry. There are 24 hand dimensions measured significantly in this 

study. Those hand anthropometric dimensions are found in different studies 

(Mandahawi et al. 2008; Imrhan, Sardar and Mandahawi, 2009). Studies have shown 

that hand anthropometry is necessary for hand tool design which promotes task 

productivity and maintains proper health of workers. It is also necessary for the 

working population to promote acquisition, design, and re-design manual tools 

(Garcia-Caceres et al. 2012). 

 

The study of hand anthropometric data is useful for the design of hand tool and for 

selecting appropriate sized tools that will be imported from industrialized countries 

(Mandahawi et al. 2008). Various researchers have shown the importance of using 

relevant hand anthropometric data for equipment design (Abeysekara and Shahnavaz, 

1989; Kar et al. 2003). A study shows that there are eight important hand dimensions 

of eastern India which influence agriculture equipment design, and similarly, 18 hand 

dimensions from rural farm workers in Ibadan, Nigeria enabled better fitting manual 

farming equipment. Other data shows that hand anthropometric measurement is 
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essential for the design of hand tools, gloves, machine access spaces, hand held 

devices and selection appropriate hand tools for use (Chandra, Chandna and Deswal, 

2011; Imrhan, Sardar, Mandahawi, 2009; Saengchaiya and Bunterngchit, 2004; Ismaila, 

2009). Another study showed that, the importance of hand anthropometric data is 

applicable for ergonomic & biomechanical approach and also very helpful for various 

anthropologists and security experts (Corlett and Clark, 2003). 

Another anthropometric study of hand dimensions is off Hong Kong Chinese female 

workers at the basis of age and ethnic groups. They studied 100 workers of 4 different 

age groups and compares results with the UK, Japan and USA. The study shows that 

Hong Kong Chinese females haves smaller hands than UK and American females and 

larger hands than Japanese females (Courtney, 2007). Other studies found that, the 

hand anthropometry of Indian women according to hand lengths, breadths and depths 

including finger joints are smaller than American, British and West Indian women 

(Nag, Nag, and Desai, 2001). Another study compared hand dimensions of Asian 

American with American and European females. Their result shows that the dimensions 

of hand of American European women were larger than that of Asian American 

women (Gnaneswaran and Bishu, 2011). A study was completed on descriptive hand 

anthropometric statistics of the Colombian floriculture workers of Bogota plateau. 

This article studied 33 hand measurements of 120 adult female workers of the 

Colombian flower industry found that, systematically using tools which inadequately 

fit their HA and may cause unnecessary mechanical loads to the users (Garcia Caceres 

et al. 2012). An anthropometric study of 24 measurement of hand dimensions were 

taken of 50 female adults at average age of 26.7 years from India now living in USA. 

The result compares with the other countries and shows that, more than half of the 

Indians hand dimensions are smaller than Vietnamese Americans and Vietnamese and 

that 5 of the 6 lengths and widths and all 6 of the hand depths are smaller in Indians. 

Those countries have border and thicker hands than Indians and U.S. female haves 

significantly longer, broader and thicker fingers than Indians (Imrhan, 2000). 

 

An anthropometric study of 51 female and 50 male adults of Bangladeshi origin 

(mean age 41.3 years), living in the United States are measured by 24 hand 

dimensions. This study shows significant differences in palm and finger segment 

lengths, breadths and depths between genders in Bangladeshis and also within each 
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gender between Bangladeshis and other populations. This study also compares with 

the inter-population comparison of hand anthropometry among the Bangladeshi 

population (Imrhan, Sardar and Mandahawi, 2009). Similarly, a study was conducted 

about hand anthropometric dimensions among male industrial workers of Haryana 

States in India, shows that. However the young and middle aged industrial workers 

hand dimensions were founded to be greater than 56 and above ages of the industrial 

workers (Chandra, Chandna and Deswal, 2011). 

An anthropometric study was done among the Jordanian population of the hand from 

a sample of 120 female and 115 male adults. This study compares twenty four hand 

dimensions between Jordanians and other populations. This study found that female 

Jordanian finger segments were generally longer than those of Bangladeshis, 

Nigerians, Vietnamese, and Mexicans but not so longer than those of Hong Kong 

Chinese or United Kingdom nationals. Jordanian female fingers are also thicker than 

those of Bangladeshis, Vietnamese, Mexicans, Hong Kong Chinese, and United 

Kingdom nationals, and significantly broader than those of Nigerians, Hong Kong 

Chinese and United Kingdom nationals (Mandahawi et al. 2008). A study about the 

sexual dimorphism of hand dimensions in a North Indian population confirmed that 

genders can be established from hand and palm dimensions with a reasonable 

accuracy. Hand index and palm index are poor indicators of sex (Nag, Nag and Desai, 

2003). 

 

A study was conducted in SSR Medical college students at Mauritius, where the 

participant of both males and females has been categorized in to three different age 

groups like: less than 20 years, 20–22 years, and above 22 years. These measurements 

of hand were taken by using anthropometric sliding and spreading calipers, and 

measuring tape (Agnihotri et al. 2008). The hand length was measured as straight 

distance between distal crease of wrist joint and the most anterior projecting point. 

The breadth of hand was measured as straight distance from the most laterally placed 

point on the head of 2nd metacarpal to the most medially placed point located on the 

head of 5th metacarpal (Agnihotri et al. 2008). In a study conducted Khammam 

medical students in India, 100 of male and female participants were equally selected 

from 200 participants. The results shows the significant difference (P < 0.001) length 
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of fingers of male and female subjects and also indicate that finger lengths can be 

used effectively to calculate living stature of an individual (Suseelamma et al. 2014). 

The hand anthropometry is varying from different demographic factors such as age, 

sex, ethnicity etc. The difference within populations like gender difference and age 

difference are not always considered in the design of equipment (Okunribido, 2000). 

A study shows that, fingers can be good characteristics of a sex determination 

(Kanchan and Krishan, 2011). A total width of the index finger and phalanx are 

statistically significant by age and sex characteristics. Many studies show that the 

lengths of male fingers are longer than females. Similarly a study found that a sex 

difference in the length of ring finger is larger than the length of index finger and the 

length of little finger is shorter than index finger of male (Kanchan and Krishan, 

2011). The research showed that the Egyptian average mean value of HL in male for 

right side was 18.2 ± 1.9 and for left side 17.94 ± 0.5 and the female HL of mean 

value was 16.9 ± 0.79 and 16.02 ± 0.76. On the other side HB of male a mean value 

of 8.09 ± 0.01 and 8.02 ± 0.1 and female HB mean value of 7.87 ±0.7 and 7.57 ±1.8 

for right and left sides consequently (Mohamed, 2013). The study found that the 

proportion of different hand dimensions had significant difference between male and 

female students of Maharashtra accordingly to right & left hand. In male the 

correlation with right hand length was r=0.829 and p=0.0001 and left hand length was 

r=0.824 and p=0.0001. In female right hand length was r=0.743 and p=0.0001 and left 

hand length was r=0.734 and p=0.0001 (Mulla, Kulkarni and Gangane, 2014). 

 

A study was conducted on an anthropometric estimation of Egyptian population. They 

were found a significant correlation between stature and lengths of hands and 

phalanges on left and right sides in both sexes. In this study all hand measurements 

were statistically significant correlate with stature (p < 0.05). However the little finger 

dimensions of males and distal phalanges of females were not statistically correlated 

with stature (Habib and Kamal, 2010). This result is in consistency with Abdel-Malek 

et al. who stated a statistically significant correlation among stature and hand length. 

They were also achieved the same results. 

There is little anthropometric research conducted in Bangladesh, but almost none of 

them are conduct specifically hand anthropometric dimensions of Bangladeshi 

population. In Bangladesh there have been a study conduct of the hand length and 
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correlation with the stature of Bengali Muslim female (Zamila et al. 2009) and another 

is studied in hand anthropometry in Bangladeshis living in America. Through my 

study I want to compare of the inter population hand anthropometry of Bangladeshis 

and also enhance the understanding of hand anthropometry among Bangladeshi 

people. 

1.2. Aim 

To determine the hand anthropometric measurements of Bangladeshi people 

living in four different areas (both male & female, around 18-60 years of age). 

1.3. Objectives 

 To determine the hand anthropometric measurements of Bangladeshi 

adults age between 18-60 years in 24 hand dimensions. 

 To determine the hand anthropometric comparison of Bangladeshi 

adults age between 18-60 years among male and female participants. 

1.4. Study significances 

An important implication to conduct this study of the hand anthropometry for any 

target populations in manufacturing organizations to design tools and also to make 

hand held tools, gloves, machine access spaces, hand held devices and so on. This 

study will show the correct data of hand anthropometric measurement of the 

Bangladeshi population so that further study of this research will be a very helpful for 

literary source. This study will also make easy for the hand anthropometric data 

related research to conduct. On the other hand occupational therapy profession is 

growing day by day .This research will also highlight the Occupational Therapy 

professional evidence based practice facility in this sector. It is also very important for 

designing ergonomically sound workplace equipment by knowing their correct hand 

dimensions. 

However, in Bangladesh there is no finding of the hand dimensions of both male and 

female adult at the age of 18-60. This study finding will be definitely helpful for the 

medical researcher and forensic experts by knowing the data of hand dimensions at 

the specific ages (Patel, Tanna, and Kalele, 2012). This data of evidence also made a 

guideline for the workers to prevent musculoskeletal symptoms of hand and also to 

make source of sound equipment or tools for uses by conserving ergonomic solutions. 
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Therefore understanding the hand anthropometric dimensions will be very significant 

for the person who lives in Bangladesh. For this intention I have much interested to 

conduct this thesis. 
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CHAPTER 2 

LITERATURE REVIEW 

 

2.1. Anthropometry 

Anthropometry is the science that deals with the measurements of the size, weight and 

proportion of the human body and skeleton. Anthropometry as a technique to take 

measurements on the human body, as well as on skeletal remains has been widely 

issues of the identification of an individual (Kanchan and Krishna, 2011). So the 

anthropometry is the science of measurement and the art of application that 

emphasizes the physical geometry, mass properties, and strength capabilities of the 

human body (Prado-Lu, 2007). Studies estimated that internal biomechanical loads of 

the hand from external loads and finger lengths that were themselves estimated from 

measured hand length and breadth and found that hand anthropometric measurements, 

especially palm width, are better predictors of hand strength than stature and body 

weight (Chandra, Chandna and Deswal, 2011). 

In the field of forensic science, hand is an important tool for measuring clinical 

examination, surgical procedures and diagnostic test and to prediction of height of 

person, hand breadth (Kaur et al. 2013). The ring finger is the second most ulnar 

finger and the fourth digit of a human hand derived between the little and middle 

finger. In other index finger are the second digit and the first finger of a human hand. 

It is also located between the thumb and middle finger and in the most sensitive finger 

of hand (Kanchan and Krishan, 2011). It has been shown many researchers in their 

research that the men have relatively shorter index finger than ring fingers (Krishan et 

al. 2012). 

The biological profile of a person such as age, sex, ethnicity and stature can be 

determined with the help of anthropometry (Numan, 2013). The dimensional and 

anatomical features of the human hand and the factors such as the size, shape, texture 

of object being held etc., influence the functional aspects of hand uses. The cultural 

factors lead to be variation in two sexes in and also have an effect on development & 

growth of North Indians (Krishan, and Sharma, 2007) The women who are forced to 

frequently use cutters, strippers and other tools, which are not optimally designed to 

their hand dimensions and strength range, might have higher prevalence of clinical 

symptoms and disorders of the hand (Nag et al. 2001). A study shows that, the 
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measurement landmark and positioning of the hand noted that the relaxed hands are 

significantly shorter than the dimensions of a straight and flat hand. Garrett also  indicated 

that wrist crease is the best landmark for easy identification of the hand measurement. In 

adults, sexual differences are evident in hand length measurements and in hand width 

to length ratios (Garrett, 1971). Although the several researchers indicated that the 

standards of morphological and morphometric sex differences in the skeleton of hand 

may differ with the population sample and those cannot be applicable universally 

(Kaur et al. 2013). 

One of the most significant developments during the long period of early human 

evolution was man's achievement of upright posture. Since that time, the human hand 

has been one of the most important parts of the body (Okunribido, 2000). There is a 

huge value of human hands of its functional activities such as- grasping, 

manipulating, and writing etc. The dimensions or sizes of the human hand are 

important for two primary reasons: protection and function. Regardless of the type of 

hand wear, however, dimensional information on the hands to be fitted is needed for 

the effective sizing of hand wear (Damon et al. 1963). 

The sizes or dimensions of hands are also important in any consideration of hand 

function. Handles of tools implements to be grasped with the hands as well as handles 

for lifting or for turning must be suitably sized. The anthropometric hand data are 

essential for design machines compatibility, equipment and hand gloves for design 

hand tools and personal equipment. The range of variation in the sizes and dimensions 

of the human hand are the basic knowledge of the human body. That represented by 

anthropometric data. In spite of the importance of the human hand and the need for 

data on the dimensions of the hand in the adult civilian population of the United 

States, a very little reliable and definitive information is available on the hands of men 

and women (Denion et al. 1972; Chandra, Chandna and Deswal, 2011) 

Finger/phalange bones lengths are the part of biomechanical research but evaluating 

physical hand performance are predict by human hand anthropometry. As for example 

phalange bones are tied with the phalange surface. Hand grip strength can be 

determined by phalange bone length (Chang et al. 2013). The finger bone length 

significant with the simulation of biomechanical hand modelling. Stature varies with 

race and is determined by genetics of a person, geographical location and climate 
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condition (Corlett and Clark, 2003). The variations observed in different populations 

among three ethnic groups of Nigeria named Hausa, Igbo and Yoruba. Therefor 

relationship between stature and hand dimension among those major ethnic groups in 

Nigeria were conducted (Numan et al. 2013) 

Hand and finger force data are used in many settings, such as industrial design and 

indicating progress during rehabilitation. During the design of tools and workstations 

within the workplace the application of appropriate work design principles that 

involve the use of the hand and fingers may minimize upper extremity injuries. 

Individuals use their hands and fingers every day at work and in the home. Adequate 

knowledge of the force capabilities of the hand and fingers can facilitate the design of 

better tools and controls. It also provides valuable data for comparison between the 

extent of an injury and the level of injured workers (Mandahawi et al. 2008) 

The differences between the sexes and hand laterality were investigated. The results 

showing that the strength differences between the sexes are slight in children, greatest 

in adults, and decrease slightly in the elderly. Therefore, pinches with the right hand 

are slightly greater (106%) than pinches produced by the left hand of right hand 

dominant individuals. Finally, no significant correlations between strength and 

anthropometry (stature, body weight, hand length, hand breadth) were found (Imrhan, 

1989).  

Recent literature has confirmed that anthropometry of the hand has considerable 

assurance for the exact estimation of stature; though the technique has only been 

tested in a comparatively limited range of populations (Ishak, Hemy and Franklin, 

2012). Recent literature demonstrated that anthropometry of hand in all fingers; 

among all five the ring finger is best suited for individual height (Suseelama, 2014). 

On the other hand the bone is good anthropometric parameters for sexual 

determination (Ibeachu, Abu and Didia, 2011) 

In a study of Indian populations conducted by (Kanchan and Rastogi, 2009) shows 

each and every time a hand and palm are the poor indicators of determination of 

sexual characteristics, in that case the morphometric parameters of the hand shows the 

differences between genders. In another study of (Tagi and Lai, 2012; Ibeachu, Abu 

and Didia, 2011) describe the measurement of hand length and breadth. The position of 

the hand placed in a flat horizontal surface with adducted fingers. The hand length is 
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measured in a linear distance between the inter styloid to the anterior projection of 

mid finger. On the other the hand breadth in a linear distances between the radial side 

of the 2
nd

 MCP joint and ulnar side of the 5
th

 MCP joints. In a study of (Sen et al. 

2014) mentioned that the length of the index and ring fingers were measured. The 

linear distance between the midpoint of the proximal-most flexion crease of the base, 

and the anterior-most points (tip) of the index and ring finger respectively. 

Hand anthropometry is necessary for determining many aspects of industrial 

machineries. Therefor design the machines and equipment for better performance and 

more human comfort. Ignoring anthropometric differences between populations a 

developing nation may have potentially harmful effects. For example, imports 

equipment from a developed nation after that they re-design their equipment based on 

the anthropometric data of their own population. Reliable data are almost absent in the 

developing countries on the basis of association between hand injuries or disorders 

and hand anthropometry (Imrhan et al. 1993).  

The Thai females have narrower fingers and wider knuckles than the females from 

Hong Kong, British and Indians In a study shows that, there are forty three 

dimensions of hands and arms were significantly identified and computerized by 

digitizing. After that, 41 dimensions were calculated and tabulated the mean value of 

5th and 95th percentiles & standard deviation among those dimensions. The 18 of 

variables mean values that were compared with the same values with mean of Hong 

Kong, British and Indian female populations. This result shows that, the statistical 

difference of Thai females hand dimensions compared with the Hong Kong, British 

and Indians. In the significant two tailed t-test 5 % level of significance (Saengchaiya 

and Bunterngchit, 2004) 

Many researcher shows that the anthropometric dimensions of the populations of the 

importing countries for equipment design may help to alleviate the problems. Only a 

limited work has been reported in connection of hand anthropometry data for the 

populations of developing countries (Chandra, Chandna and deswal, 2011). 

 

2.2. Hand anthropometric dimensions 

The right hand tends to be slightly larger in both length and breadth dimensions than 

the left. The right hand usually is measured in most surveys involving measurements 



 11  

 

of the hands. The anthropometric data on hands are presented in a unique format in 

order to facilitate ready and convenient reference. Comparative anthropometric data 

on the hand may be compared and analysed in order to indicate ranges of variation in 

the sizes and dimensions of the hand. Whether on the hands or on any other parts of 

the human body, however, the reduction and processing of any anthropometric data, 

involves the use of statistical procedures (Okunribido, 2000) 

In most of the studies Researcher‟s used hand dimension table by the following 

procedures of Davies et al. 1980. But this article is unavailable to access. So that I 

will cited the reference in Davies et al. (1980, cited in Courtney, 1984, p.1169-1180). 

The following hand dimension is measured by this table: 

Table: Hand dimension definitions 

Hand dimension Definition 

1. Fingertip to 

root digit 5 

Hand is extended and the palm is facing up. The distance along 

vertical the axis of digit 5, from the midpoint of the tip of this digit to 

the root of the hand. 

2. Fingertip to 

root digit 3 

Hand is extended and the palm is facing up; the distance along the 

vertical axis of digit 3, from the tip of digit 3 to the root of the hand 

3. First joint to 

root digit 5 

Hand is extended and the palm is facing up; the distance along the 

vertical axis of digit 5, from the midpoint of the first joint of digit 5 to 

the root of the hand 

4. First joint to 

root digit 3 

Hand is extended and the palm is facing up; the distance along the 

vertical axis of digit 3, from the midpoint of the first joint of digit 3 to 

the root of the hand 

5. Second joint to 

root digit 5 

Hand is extended and palm is facing up; the distance along the vertical 

axis of digit 5 from the midpoint of the joint of digit 5 to the root of 

the hand 

6. Second joint to 

root digit 3 

Hand is extended and palm is facing up; the distance along the vertical 

axis of digit 3 from the midpoint of the joint of digit 3 to the root of 

the hand 

7. Breadth at tip 

digit 5 

Hand is extended and palm is facing down; the breadth at the tip of 

digit 5 

8. Breadth at tip 

digit 3 

Hand is extended and palm is facing down, the breadth at the tip of 

digit 3 

9. Breadth at first 

joint of digit 5 

Hand is extended and palm is facing down; the maximum breadth of 

the first joint of digit 5 

10. Breadth at first 

joint of digit 3 

Hand is extended and palm is facing down; the maximum breadth of 

the first joint of digit 3 

 

11. Breadth at 

second joint of 

digit 5 

 

Hand is extended and palm is facing down; the maximum breadth of 

the second joint of digit 5 

12. Breadth at 

second joint of 

Hand is extended and palm is facing down; the maximum breadth of 

the second joint of digit 3 
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digit 3 

13. Depth at tip 

digit 5 

Hand is extended and palm is facing down; the depth at the tip of digit 

5 

14. Depth at tip 

digit 3 

Hand is extended and palm is facing down; the depth at the tip of digit 

3 

15. Depth at first 

joint digit 5 

Hand is extended and palm facing is down; the maximum depth of the 

first joint of digit 5 

16. Depth at first 

joint digit 3 

Hand is extended and palm is facing down; the maximum depth of the 

first joint of digit 3 

17. Depth at 

second joint 

digit 5 

Hand is extended and palm is facing down; the maximum depth of the 

second joint of digit 5 

18. Depth at 

second joint 

digit 3 

Hand is extended and palm is facing down; the maximum depth of the 

second joint of digit 3 

19. Maximum 

breadth of the 

hand 

 

Hand is extended and palm is facing down; fingers are together while 

the thumb is held loosely against the hand. This dimension is 

measured horizontally at the widest section of the hand 

20. Breadth of the 

Knuckles 

 

Hand is extended and palm is facing down. This dimension is 

measured across the palm of the hand at the junction between the palm 

and the fingers, not including the thumb. The hand and fingers must be 

held flat, palm uppermost 

21. Length of hand Hand is extended and palm is facing up. This dimension is measured 

from the wrist crease directly below the pad of muscle at the base of 

the thumb to the tip of the middle finger. The hand and fingers should 

be held straight and flat, palm uppermost. 

22. Third digit to 

base of the 

thumb 

 

Hand is extended and palm is facing up, thumb is held away from the 

sides of the hand with its axis about 45 degrees to the long axis of the 

hand. The measurement is taken along the long axis of the hand from 

crotch1 to dactylion. 

23. Depth of 

knuckles 

 

Hand is extended; thumb held away from the hand but the other 

fingers close together. This measurement is taken as the depth of the 

hand at the distal ends of the metacarpals of digits 2–5 

24. Maximum 

depth of the 

hand 

 

Hand is extended with palm facing down; fingers are close together 

with the thumb held against the side of the hand. This measurement is 

the maximum depth from the volar side of the thenar pad to the dorsal 

surface of the hand. 

Davies et al. (1980, cited in Courtney, 1984, p.1169-1180). 
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Figure: Diagram of hand dimensions defined in the pre-mentioned table (Imrhan, 

Sardar, Mandahawi, 2009). 

Most research has shown that, the hand anthropometry for purposes of design and 

sizing, more than one dimension is required. In the case of hand wear, for example, 

information is needed on both hand circumference and hand length for sizing 

purposes. The ranges of variation shown by the two hand dimensions must be 
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considered together. In other words, the interrelationships between two dimensions 

must be examined in order to provide a more meaningful description of the situation 

(Abeysekera and shahnavaz, 1989). 

The human anthropometric dimensions and equipment dimension measurement 

mismatches are a contributing factor in decreased productivity, discomfort, accidents, 

biomechanical stresses, muscular fatigue, injuries, and cumulative traumas. Therefore, 

many researchers noted that using relevant anthropometric data is importance for 

equipment design (Mandahawia et al. 2008). This study describes 24 hand 

dimensions. 

2.3. Bangladeshi adult 

"Bangladesh" is a combination of the Bengali words, Bangla and Desh, meaning the 

country or land where the Bangla language is spoken. The age at which a person is 

considered an adult varies significantly in the different countries of the world. A 

person who by virtue of attaining a certain age, generally eighteen, is regarded in the 

eyes of the law as being able to manage his or her own affairs is called adult(West's 

Encyclopedia of American Law, 2008). In Bangladesh the adult age is near about 18 

and over 55 years. Bangladesh is the most densely populated nation in the world. 

With approximately 125 million populations are living in an area of 55,813 square 

miles. The majority of the population (98 percent) is Bengali and other 2 percent 

tribal or non-Bengali groups (Bangladesh Demographic Profile, 2013; CIA World 

Factbook, 2014). Bangladesh is one of the poorest countries in the world. The only 

significant natural resource is natural gas. Approximately 75 percent of the workforce 

is involved in agriculture, and 15 percent and 10 percent are employed in the service 

and industrial sectors, respectively and rest of all are students. Bangladesh is a small 

agrarian nation. All the people in rural areas are involved in the production or 

processing of agricultural goods. The majority of the rural population engages in 

agricultural production, primarily of rice, jute, pulses, wheat, and some vegetables 

(Culture of Bangladesh, 2014) 

Hand anthropometric data for ergonomic designs are differences within populations 

(e.g. age, gender differences) Anthropometries are no less severe in developing 

countries than in developed ones based on their study on garment manufacturing in 

Bangladesh (Sarder and Ali, 1996). Research has shown that there are hand 
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anthropometric differences between different populations all over the world 

(Abeysekera and Shahnavaz, 1989). The present study represents the 24 dimensions 

of hand anthropometry data for male and female adult Bangladeshis. 
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CHAPTER 3 

METHODOLOGY 

 

3.1. Study design 

Under this, a Quantitative cross sectional survey method were used to carry out the 

research aim and objectives. The cross-sectional studies defined the random cross 

section of the population at one particular point or a period of time. The cross-

sectional survey is appropriate to conduct this study because a large number of people 

are survey relatively quickly and the data are easily coded. According to this, the 

random cross section of Bangladeshi population is point out the estimation of hand 

anthropometric dimension in a period 2014-2015. A cross sectional study can evaluate 

a large number of participants at little cost or effort and ways to provide a still picture 

of outcome and also the characteristics associated with it within a specific period of 

time (Levin, 2006). The cross sectional design is appropriate because the research 

analyses the present estimation of Bangladeshi population‟s anthropometric 

measurement aged between 18-60 years of 24 hand dimensions. The study aim is to 

find out the present hand anthropometry estimation of the Bangladeshi adults both 

male & female and also find out the statistical associations between variables. So the 

cross-sectional method is appropriate for this study (Bowling, 1997). 

3.2. Participants 

Study participants were selected conveniently both male and female in Centre for the 

Rehabilitation of Paralysed (CRP) and others convenience place (Chittagong, Dhaka, 

Savar, and Mymensing) in Bangladesh. Sample should be representing the population 

as closely as possible. For survey research, it is better to get many subjects as possible 

with the consideration of the size of ideal population (Bowling, 1997). The 

participants were collected conveniently from urban areas in different occupations 

according to their free time in a suitable place of pre-mentioned areas. To conduct the 

study 186 participants were selected willingly at the age range Between 18 to 60. It 

was ensured that, all district population of Bangladeshi origin in Bangladesh was 

included of this study as a sample. Study sample size and the measurement were 

varied from each and individual. The data of the participants also collected after their 

verbal consent and signature. 
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3.3. Sample size 

The researcher was selected the participants or research samples that was convenient 

to the researcher. According to standard sample size calculation, appropriate sample 

size is 384. Due to my study time limitation according to my course content I was 

taken approximately186 studies sample to conducted my research. Study sample size 

and the measurement were varied from each and individual. The data of the 

participants also collected after their verbal consent and signature. 

For calculating sample size the investigator was used the principle of sample size 

determination:             (Hicks, 2000). The investigator was used 95% 

confidence interval for this study, thus the confidence interval,   = 1.96 and 5% 

sampling error for this research, thus the sampling error,   = 0.05. The investigator 

did not know the anthropometric measurements of hands in Bangladeshi population, 

so the prevalence   = 50% = 0.5 &   = (1-    = (1- 0.5) = 0.5, so   = 0.5. Then, if 

investigator calculated the sample size ( ) and it was stand for: 

 

  = 
               

       
 

      

    =  
      

      
 

     

    =             

            

In these circumstances, the investigator was selected and collected data from186 

participants rather than 384 at (95% confidence interval and 5% error level) because 

of the time limitation of academic course curriculum. 

3.4. Inclusion criteria 

 Both male and female participants within 18-60 years age range. 

 Normal hand function. 

 People who have five fingers without any deformity. 

 Bangladeshi origin people. 
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3.5. Exclusion criteria 

 The person who have congenital deformity in the hand, e.g. thumb hypoplasia, 

transverse arrest, gigantism, constriction ring etc. 

 The person have multiple fracture in hand, e.g. fractures Of the Phalanges, 

middle or intermediate phalanges, proximal phalange, distal phalange, 

metacarpal fracture,  scaphoid fracture. 

 The person who have a burn contracture in hand e.g. sever burn scar 

contracture, dupuytren's contracture etc. 

 The person who have a bonny deformity in metacarpal and phalangeal joint 

because in this situation the bones are not aligned in proper position. 

 If missing any digit or finger (congenital, acquired- trauma), so that the 

measurement may obviously disrupted. 

 The person who have wrist drop, so that the proper hand length measurement 

should be difficult. 

 The person who have arthritis of hand, such as rheumatoid arthritis. 

The pre-mentioned criteria population was excluded from this study, because of those 

conditions and deformities creates disruption to measure normal hand dimensions. 

3.6. Study setting 

The study were carried out in Centre for the Rehabilitation of the Paralyzed (CRP) & 

others convenience place (Chittagong, Dhaka, Savar, and Mymensing) in Bangladesh. 

In Savar, CRP has an academic institute named Bangladesh health profession institute 

(BHPI) & the number of student approximately 350-400. The student are comes from 

different district in Bangladesh both male and female student studied here. 

In Bandar Thana near the south middle Halishahar is the most crowded area in 

Chittagong. It is located at the Karnaphuli River in south-eastern Bangladesh. It faces 

the Bay of Bengal to its west. Chittagong is the second-largest city and principal 

seaport of Bangladesh. The city has a population of over 6.5 million people. It is near 

CEPZ and over 35, 000 populations are live here. 

The city of Mymensingh stands on the bank of Old Brahmaputra River. The 

population is around 225,811 and the literacy rate is about 65%. Charpara is one of 

the main points in Mymensingh. Mymensingh is one of the districts of Dhaka 

http://www.google.com.bd/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=0CEoQFjAH&url=http%3A%2F%2Fwww.webmd.com%2Fa-to-z-guides%2Ffeatures%2Fdupuytrens-contracture-progression&ei=8wK7U_qmLcrTkAXj_YCoBg&usg=AFQjCNFJGBMgaSkUc-R9eG4sgft_0u-rYg&bvm=bv.70138588,d.dGI
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division. In there the Mymensingh medical is located. Over 10,000 populations are 

live around there 

Dhaka is also one of the world's most densely populated cities. This is the city located 

on the Buriganga River and population of more than 15 million people. It is known as 

the City of Mosques. Dhaka is the capital of Bangladesh. The Uttara, Gulshan, 

Shahjadpur, Bashundhara, Dhanmondi is the place where more than 50,000 people are 

lived (CIA World Factbook, 2014). 

3.7. Study period 

The study project was started from June, 2014 by starting with writing a proposal. 

This project was completed at March, 2015 by the submission of final thesis paper. 

 

3.8. Data collection procedure 

First of all, the researcher was fixed a date to gathering data from the sample group of 

participants in a convenient place for his available time schedule which is given in 

project time frame. After that all the eligible participants were informed by an 

informed consent before starting data collection. Then the researcher was measured 

the hand dimensions according to the table listed below in a procedural manner. All 

the measurement of hand was collected in well lighted environment. To start data 

collection by researcher it is important to list out about their demographic profile. The 

researcher was collected data by following procedures of (Davies, cited in Courtney, 

1984) hand dimension measurement table that were used in many different studies. 

This data was collected in a sound place and all the measurement should be collected 

accordingly by slide calipers, measuring tape etc. in a procedural manner. During data 

collection all the ethical issues were strictly maintained. 

 

3.9. Data collection instrument 

To collect the data, the researcher was used some data collection instruments 

including: 

Measuring tape 

The researcher was used an appropriate measuring tape to measure the hand 

dimensions. The measure tape was very flexible to measured data and should be 

understandable by shown easy reading. The measuring tape reading must has an 

opportunity to convert as inch, centimetre and millimetre. 
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Consent form 

Informed consent is a written document outlined the risks of the experiments and their   

possible benefits. The two part of consent from Information sheet and Consent form 

to have informed consent. A written consent form must be obtained from participants 

and it documented that participants understood the information sheet, aware about the 

potential benefits and risks, their participation voluntarily and their signature. So it 

was considerable for participants to take consent from those peoples who were 

interested to participate in the study. Before starting the interview, signatures were 

obtained from each participant on a consent form.  In this study researcher was used 

both Bangle and English Consent form. 

 

The hand dimension measurement table 

To describe the hand dimensions and application, the hand anthropometry dimension 

of measurement table was used by following procedures of (Davies et al. 1980) hand 

dimension measurement table that used in many different studies. This table has 24 

hand dimensions. All dimensions were defined. The table is given in detail in the 

appendix section. 

 

Slide caliper 

A digital slide caliper was used to measure individual joints of finger, finger length, 

hand width, length, and knuckle height. It was used to find out the accurate 

measurement. Sometimes the measurements were not being found accurately because 

of the following instruments error (technical). So to solve this error the researcher was 

used the equipment appropriately. 

 

Demographic questionnaire 

Demographic information of the participants was collected each and individual 

participants before collecting the measurement. The self-demonstrated demographic 

questionnaire was designed by the researcher with different variables (age, sex, 

stature, living area, educational status, marital status and occupation) related to 

studies. Demographic questionnaire identified the person and his personal features. 

The demographic questionnaire format is attached in the appendix section. 
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3.10. Data analysis 

Data entry and analysis was performed by using the Statistical Package for social 

science (SPSS) version: 17. To reduce the impact of the missing value and increase 

the reliability of the analysis, the total analysis process was carried out using the SPSS 

computer package. At first the researcher was selecting the variable & then inputting 

the data into SPSS. Every questionnaire had a code number to input into the SPSS 

software (Landau and Everitt, 2004). Quantitative data can be effectively analysed by 

using descriptive statistics. It is used when investigator has collected a quantity of 

data (Hicks, 2000). In this regard descriptive statistical techniques bar graph, pie 

chart, table and histogram were used for this study to represent the study findings 

(Najenson et al. 2010; Hicks, 2000). 

Descriptive analysis was also used to find out the frequency and percentage of 

different socio-demographic data such as, age, sex, educational level, marital status, 

living area & occupation. The researcher was also calculated hand dimensions mean 

values (descriptive analysis) & standard deviation (SD). The researcher was also 

finding out the 5
th

, 50
th

 & 95
th

 percentile values. 

 

3.11. Ethical considerations 

The researcher gained permission from the authority of BHPI & authorities were 

informed about the purpose of the study. Informed consent was given for the 

participant‟s data. The researcher ensured that the confidentiality was maintained 

regarding the participant‟s data. Participants were not individually identified. Each 

participant was informed about the study before beginning and was given written 

consent. The researcher was ensure the participant safety when take measurement. 

Female data was collect by female data collectors. All participants were informed 

about the aim of the study. 
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CHAPTER 4 

RESULT 

 

4.1. Socio-demographic characteristics of the participants 

The demographic characteristic of the studies shows that there are 83 male 

participants in different ages. There are numbers male single were 25 & rests of 55 

were married. At the same age group of 18-60 there 103 female samples were 

collected and among them 61 of 103 were single and rests of 42 out of 103 were 

married. 

In table-2 shows that the percentile values of, mean & standard deviation of the hand 

dimensions of Bangladeshis in different areas. Here the data table also shows that 

three percentile values (5, 50 & 95
th)

 of 24 hand dimensions among males and females 

respectively. The mean & standard deviation values are also aligned with the right 

most columns in table-2 and also shows to determine the proportion of the 

populations. This percentile values will help to made furthermore comparisons with 

other populations. In the table-3 the Independent sample T-test for the difference of 

hand dimensions between males and female. 

A total number of 186 (83 males and 103 females), were primarily identified as a 

sample for conduct the study. Where different Tables are structured for showing 

demographic percentiles, descriptive analysis and significant t-test result. Those are 

given- 

Table 1 was studied for Socio-demographic characteristics of the participants (N) 

Table 2 shows Mean, SD and percentile value for 24 hand dimensions of Bangladeshi 

people male (n=83) & female (n=103). All dimensions in mm. 

Table 3 presents The Mean & percentile differences for Bangladeshi male & female 

(N=186). All dimensions in mm. 

Table 4 shows t-test and significant findings between male and female differences in 

mean 
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Table-1: Socio-demographic characteristics of the participants 

(N=186) 

 
4.2. Anthropometric hand dimensions & differences between genders 

living in Bangladesh 

In Table-1 the difference of important parameters are summarized. By standardized 

calculation of mean age of male and female were identified 35.32 and 27.30 

respectively. The differences between genders in respect of hand length were found to 

be highly significant (P<0.01). The hand lengths in mean of female were shorter than 

that of males (P<0.01). The descriptive statistics of an analysis shows in table-2. In 

there the mean, standard deviation and percentile values of 5
th

, 50
th

, & 95
th

 were 

shown significantly according to the 24 hand dimensions. The result shows that all of 

the 24 hand dimensions of mean value were greater than female. The dimension of the 

hand such as depth at tip digit 5 and depth as tip digit 3 were almost same of the 

males and females. The large difference shows in the dimensions of third digit to base 

of thumb and length of the hand between two genders. 

Table-4 shows the significant differences between males and females percentiles of 

the measurement of hand dimensions. The independent t-test showed that the 4 of 24 

dimensions of differences in mean were statistically significant of p-value (P<0.05). 

The major 19 of 24 hand dimensions shows that the differences in mean were highly 

significant (P<0.01) and the rest of one dimension is greater than (P<0.05). In this the 

dimension of depth at tip digit 3 p-value was 0.53. 

Variables 

 

Mean 

age of 

male  

Mean 

age of 

female  

Male Cumulative 

(%) 

Female Cumulative 

(%) (n=83) (n=103) 

 

Age 

group 

 

 

 

 

Marital- 

status 

 

Living 

area 

 

18-25 

26-33 

34-41 

42-49 

50-60 

 

Single 

Married 

 

Rural 

Urban 

 

 

 

35.32 

 

 

 

27.30 

 

20 

20 

19 

18 

06 

 

28 

55 

 

35 

48 

 

24.01 

24.01 

22.09 

21.7 

7.2 

 

33.7 

66.3 

 

42.2 

57.8 

 

46 

41 

08 

03 

05 

 

61 

42 

 

76 

27 

 

44.07 

39.08 

7.8 

2.9 

4.9 

 

59.2 

40.8 

 

26.2 

73.8 
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The statistical interpretations have been summarized on various parameters, that given 

in Table 2 and Table 3. These are given below with showing chart- 
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Table 2: Mean, (±SD) and percentile value for 24 hand dimensions of Bangladeshi people male (n=83) & female 

(n=103). All dimensions in mm. 

Hand Dimensions   Male Percentile 

 

 Female Percentile 

 5
th

 50
th

 95
th

 Mean ±SD  5
th

 50
th

 95
th

 Mean ±SD 

 

1.Fingertip to root digit 5 

 

53.32 

 

57.61 

 

66.24 

 

58.76 

 

4.205 

  

44.98 

 

53.06 

 

58.59 

 

53.16 

 

3.88 

2.First joint to root digit 5 31.64 35.57 42.41 36.11 3.010  25.66 32.75 38.75 32.36 3.98 

3. Second joint to root digit 5 16.45 19.36 23.49 19.50 2.094  13.78 17.64 21.93 18.20 5.66 

4.Breadth at tip digit 5 9.25 11.13 13.02 11.15 1.107  7.68 9.72 11.97 9.76 1.27 

5.Breadth at first joint of digit 5 11.54 13.07 14.81 13.11 1.053  10.50 11.83 13.25 11.88 0.83 

6.Breadth at second joint of digit 5 13.45 15.27 17.46 15.16 1.170  12.32 13.91 15.34 13.81 0.87 

7.Depth at tip digit 5 7.35 9.06 10.87 9.11 1.204  6.41 8.53 10.56 8.61 1.49 

8.Depth at first joint digit 5 8.66 10.22 11.98 10.87 5.256  8.46 9.69 11.37 9.67 0.85 

9.Depth at second joint digit 5 11.84 13.71 15.79 13.56 1.580  10.45 12.25 13.78 12.20 0.98 

10.Fingertip to root digit 3 68.61 76.73 84.77 75.84 8.361  64.62 70.96 77.59 71.13 4.06 

11.First joint to root digit 3 45.52 51.63 60.45 52.44 8.191  43.09 47.96 54.80 48.57 3.65 

12. Second joint to root digit 3 22.54 28.76 33.92 28.84 2.976  22.39 26.84 31.88 26.86 2.73 

13.Breadth at tip digit 3 12.15 13.58 15.85 13.84 1.602  10.41 12.42 14.78 12.44 1.29 

14.Breadth at first joint of digit 3 13.77 15.18 17.26 15.36 1.022  12.27 13.87 15.29 13.86 0.97 

15.Breadth at second joint of digit 3 16.72 18.38 20.54 18.40 1.132  15.13 16.48 18.07 16.48 0.89 

16.Depth at tip digit 3 8.80 10.54 12.13 10.52 1.140  8.00 9.94 12.42 10.16 1.30 

17. Depth at first joint digit 3 10.88 12.24 14.16 12.32 1.060  9.71 11.07 13.17 11.21 0.95 

18.Depth at second joint digit 3 14.21 16.37 18.56 16.38 1.391  12.84 14.72 16.37 14.70 1.05 

19.Maximum breadth of the hand 88.33 95.99 103.60 96.34 5.012  78.81 85.38 98.24 86.05 6.16 

20. Breadth of the Knuckles 75.91 81.22 89.07 81.48 4.220  65.96 72.24 81.54 72.68 4.64 

21.Maximum depth of the hand 29.15 37.01 43.27 36.36 4.448  29.50 34.76 39.41 34.56 3.29 

22.Depth of knuckles 22.52 26.02 29.26 26.23 2.090  19.52 23.18 26.93 23.47 5.37 

23.Third digit to base of the thumb 131.68 143.00 162.80 145.40 9.266  110.38 127.00 145.00 127.52 10.66 

24. Length of hand 170.61 185.00 203.80 185.32 9.419  153.43 170.00 183.00 168.57 10.12 
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Table 3: The mean average of male-female in 24 hand dimensions & mean differences for Bangladeshi male & 

female (N=186). All dimensions in mm. 

Hand Dimensions Mean average 

between gender 

±SD Gender difference 

in mean 

 

5
th

 

percentile(s) 

50
th

 

percentile(s) 

95
th

 

percentile(s) 

1.Fingertip to root digit 5 55.66 4.89 5.59 47.88 55.67 64.32 

2.First joint to root digit 5 34.03 4.03 3.74 27.65 34.22 39.87 

3. Second joint to root digit 5 18.78 4.48 1.30 14.40 18.52 23.05 

4.Breadth at tip digit 5 10.38 1.38 1.39 8.30 10.37 12.72 

5.Breadth at first joint of digit 5 12.43 1.11 1.22 10.69 12.27 14.24 

6.Breadth at second joint of digit 5 14.41 1.21 1.35 12.72 14.28 16.83 

7.Depth at tip digit 5 8.84 1.39 0.50 6.97 8.79 10.84 

8.Depth at first joint digit 5 10.21 3.60 1.20 8.52 9.89 11.76 

9.Depth at second joint digit 5 12.81 1.44 1.36 10.76 12.78 14.95 

10.Fingertip to root digit 3 73.23 6.75 4.70 65.21 73.15 83.61 

11.First joint to root digit 3 50.29 6.39 3.87 44.20 50.27 58.49 

12.Second joint to root digit 3 27.75 3.00 1.97 22.47 27.73 32.45 

13.Breadth at tip digit 3 13.06 1.59 1.40 10.97 13.01 15.29 

14.Breadth at first joint of digit 3 14.53 1.24 1.49 12.64 14.49 16.77 

15.Breadth at second joint of digit 3 17.34 1.38 1.91 15.26 17.25 19.61 

16.Depth at tip digit 3 10.32 1.24 0.35 8.23 10.35 12.31 

17.Depth at first joint digit 3 11.70 1.14 1.10 10.04 11.60 13.74 

18.Depth at second joint digit 3 15.45 1.47 1.68 13.03 15.45 18.06 

19.Maximum breadth of the hand 90.65 7.64 10.29 80.58 90.25 102.46 

20.Breadth of the Knuckles 76.60 6.24 8.79 66.53 76.61 86.73 

21.Maximum depth of the hand 35.36 3.94 1.79 29.54 35.40 41.94 

22.Depth of knuckles 24.70 4.44 2.75 19.87 24.49 28.73 

23.Third digit to base of the thumb 135.50 13.42 17.88 115.00 136.00 160.00 

24.Length of hand 176.04 12.86 16.75 153.50 175.00 200.00 

ND = normally distributed. Here, N= 186 for each variable
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Table 4: t-test and significant findings between male and female 

differences in mean 

Body Dimension 95% CI  t-Test 

Lower Upper  t value p 

1.Fingertip to root digit 5 4.60 6.58  9.32 .000 

2.First joint to root digit 5 2.90 4.59  7.30 .000 

3. Second joint to root digit 5 0.29 2.30  2.15 .049 

4.Breadth at tip digit 5 1.10 1.68  7.97 .000 

5.Breadth at first joint of digit 5 0.98 1.45  8.61 .000 

6.Breadth at second joint of digit 5 1.10 1.61  8.76 .000 

7.Depth at tip digit 5 0.17 0.82  2.53 .014 

8.Depth at first joint digit 5 0.23 2.17  2.06 .023 

9.Depth at second joint digit 5 1.03 1.69  6.85 .000 

10.Fingertip to root digit 3 3.04 6.69  4.70 .000 

11.First joint to root digit 3 2.26 6.36  3.99 .000 

12. Second joint to root digit 3 1.27 2.67  4.66 .000 

13.Breadth at tip digit 3 1.04 1.76  6.45 .000 

14.Breadth at first joint of digit 3 1.25 1.74  10.15 .000 

15.Breadth at second joint of digit 3 1.66 2.16  12.56 .000 

16.Depth at tip digit 3 0.05 0.65  1.97 .053 

17. Depth at first joint digit 3 0.86 1.35  7.40 .000 

18.Depth at second joint digit 3 1.37 1.98  9.11 .000 

19.Maximum breadth of the hand 8.93 11.64  12.56 .000 

20. Breadth of the Knuckles 7.72 9.87  13.51 .000 

21.Maximum depth of the hand 0.82 2.76  3.06 .002 

22.Depth of knuckles 1.80 3.71  4.77 .000 

23.Third digit to base of the thumb 15.46 20.30  12.23 .000 

24. Length of hand 14.37 19.12  11.66 .000 

ND = normally distributed, 2 tailed t-test at 95% Confidence Interval (CI) 
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CHAPTER 5 

DISCUSSION 

 

There is no any published article specifically in hand anthropometry among 

Bangladeshi people. This study results shown some baseline findings those are related 

to hand anthropometry and also some differences than other studies. There are many 

research published about this topic and discussed about the 24 dimensions of hand. 

The comparisons with this study along with other studies are given below according 

to the findings- 

In a published article which was conducted with the origin of Bangladeshi people 

living in America, the study found that the number of finger dimensions such as 

(length, breath, depth of digit 5, depth of digit 3 were significantly smaller than this 

study findings in basis of those dimensions. In the present study the dimensions of 

mean in female such as fingertip to root digit 5, first joint to root digit 5, first joint to 

root digit 3, second joint to root digit 3, length of the hand were significantly greater 

than the study conducted in Bangladeshis living in America. The rest of the 

dimensions were significantly smaller than the Bangladeshis living in America. 

Another study shows the results of Jordanian hand anthropometric dimensions 

compared with other nationalities. The male and female Jordanian finger segments 

were greater than the Bangladeshis and the Jordanian female fingers are also thicker 

than Bangladeshis (Mandahawi et al. 2008). 

Study shows that the hand dimensions vary in different races. In a study of (Rastogi, 

Nagesh and Yoganarasimha, 2008) investigate the stature from hand dimensions of 

20-30 years ages of medical students in north and south Indians. In that study the avg. 

hand length of males and females is 180.89 & 170.03 respectively. On the other hand 

breadth was found 80.05 & 70.19 respectively in between males and females.  This 

study is compared to the present study in Bangladeshi population age around 18-60. 

This study shows that the Bangladeshi males and female‟s length of the hands are 

185.32 & 168.57. The breadth of Bangladeshi male and female hand was 90.34 & 

86.05 respectively. It shows that the large difference between male and female hand 

length and breadth of adult population in Bangladesh rather than 18-30 years medical 

students in north and south Indians.  
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In a concept of (Agnihotri et al. 2008) the age between 18-30 years populations of 

SSR Medical College, living in Mauritius, where mean hand length of males and 

females were 180.89 & 170.22 and the breadth are 80.45 & 70.48 in males and 

females respectively. In this study the higher mean value of male shows in each 

anthropometric dimension than female. In the present study the significant differences 

between hand length and breadth was also identified between males and females. The 

percentiles differences between male and female means in hand length were 16.75 

mm. on the other hand the percentiles difference between male and female means in 

hand breadth were 10.29 mm. 

In another study of Thai female hand dimensions conducted by (Saengachaiya and 

Bunterngchit, 2004). There were 41 hand dimensions measured. In this study the Thai 

females have wider and thicker fingers but narrower knuckles than the females of 

Hong-Kong, U.K. and India. This result is also related with the people of Bangladesh. 

In the present study, it was found that the Bangladeshi females have less wide & 

thicker finger than Thai females. In this the Fingertip to root digit 5 and depth at tip 

digit 5 of Bangladeshi females were 53.16 and 8.61 where the Thai females were 

55.89 and 9.04 subsequently. On the other the Bangladeshis have also wider knuckles 

of (knuckle depth 75.91) than the females of Thai (Knuckle depth 70.16), Hong-

Kong, British and Indian. 

There are different studies were published based on hand anthropometry along with 

co-relation to other variables, such as- stature, ethnic group, industrial workers, 

female farm workers, and floriculture workers and so on. In a study of Hong Kong 

Chinese female of hand dimensions where they have a shorter, narrower hands 

compared to other ethnic groups of Hong Kong living in United Kingdom, United 

States of America, and Japan (Courtney, 1984). But the present study shows that the 

Bangladeshis have a shorter and narrower hand in a mean value rather than Hong 

Kong Chinese female. 

In another similar studies found that the female Jordanian hand length in respectively 

mean value 171.27 mm were greater than the hand length of Bangladeshi female in 

mean 168.57 mm. and also shorter than Nigeria and Mexico in mean value 

respectively 175.5 mm and 171.6 mm (Okunribido, 2000; Imrhan and Contreras, 

2005). 
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5.1. The significant difference between male and female among 

Bangladeshis 

The analyses were done on the basis of 24 hands of those Bangladeshis who were 

over 18 and up to 60 years of age. In all 24 hand dimensions there is a significant 

difference than one another. The difference between males and females hand 

dimensions in mean were tested by using a significant two tailed t-test with number of 

non-equal variances. In this research the researcher found a significant variance 

among the dimensions of finger segments, hand length, breadth, and 3rd digit to base 

of thumb, hand depth and breadth, knuckle depth and breadth. These data of the 

dimensions between male and females were different. In the 5
th

, 50
th

 and 95% values 

there were observed a significant comparison in mean values among two genders in 

Bangladesh. 

In this paper the sample size were collected 186 samples. Where the male participants 

were 83 and female participants were 103 out of 186. At the end of the findings the 

researcher found that the female hand length and maximum hand breadth is shorter 

and narrower than the male hand dimensions. Some significant differences are shown 

as fingertip to root digit 5, where the male mean value were 58.77 mm and the female 

means 53.20 mm. fingertip to root digit 3 the male mean value were 75.90 mm and 

the female mean were 71.13 mm. third digit to base of thumb the male and female 

ratio of mean value were 145.40 mm and 127.52 mm. The maximum hand breadth of 

male means 96.34 and the female was 86.10 mm. The hand length of male value in 

means was 185.32 mm and the female means were 168.60 mm. 

The earlier study shows that the index & ring finger length were significantly larger in 

male rather than female adolescents (Krishan et al, 2011). The people of Bangladesh 

are working in different sectors with different type of works done by the hands and 

uses equipment in various sizes and shapes. There were many things those are poorly 

designed such as tools and devices that are frequently used in workplace and 

industrial settings. In another earlier studies found that the women who uses cutter, 

stripper, and other hand held tools for a long time those were not designed well can 

cause musculoskeletal symptoms and disorder in hand (Nag, Nag and Desai, 2003). 
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In the present study which provides a recent data of hand dimensions that are useful 

for the Bangladeshi women those were related to such type of works by using hand 

held tools and devices. The anthropometry data of hand is very important for 

determining in various aspects of industrial or garments machineries involved by hand 

held tools and devices (Chandra, Chandna and Deswal, 2012). This result shows an 

important data of hand and useful resource for the further research of these topics and 

also a very useful source to understand about hand anthropometry of Bangladeshis. 
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CHAPTER 6 

LIMITATIONS & RECOMMENDATIONS 

 
6.1. Limitations of the study 

This paper has some imperfections at very first of collecting data and the end of the 

collection process. In a very short limited time this study was conducted with faced 

lots of difficulties and to maintain appropriate uses of modern devices such as 

anthropometer. The dimensions such as hand length and maximum hand breadth were 

assumed by the tape measure in mm. not in slide calipers. The male sample size of 

different age groups were not equally collected similarly that collected by the females. 

In some cases the actual age were not accurately measured by the elderly people who 

have 40 or more years of age. The researcher were also involved some data collectors, 

those are helped by the researcher when collecting data from a sample group. So that 

the collected data had bit differ with the normal range of dimensions according to age. 

This study results is only show the population of those areas because of low sample 

size, and not focuses the whole anthropometric hand data in Bangladesh. 

6.2. Recommendations 

The direction of further research should be conducted by the large group of 

populations in most of the cities in Bangladesh. The findings of this study are only 

shows the differences between male and female but not in a small age group of the 

large sample in a long periodic time frame which is strongly recommended for the 

further studies.  The furthermore study could be done among different ethnic group 

and religious in Bangladesh, different occupations such as- agricultural, households, 

constructional, female garments workers. The further study would also recommended 

of using a small anthropometer for measuring hand lengthy and breadth easily with 

consuming time. It is also recommended to use hand anthropometric database to 

design products of mobile phone companies. The correlation between stature and 

hand length and the study is recommended for the children those are below 18. 
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CHAPTER 7 

CONCLUSION 

 

To conclude this study has shown a recent data of hand dimensions of Bangladeshi 

populations. The results show the significant difference of 24 hand dimensions 

between male and female in Bangladeshi population. Though the sample sizes were 

small, for that the convenient sampling among the population was done only to focus 

the data of hand dimensions (Hossain et al. 2010).  This is current result for the 

Bangladeshi population in those mentioned area not focuses the whole country. So to 

this data can be useful for remodelling the environmental tools and devices after 

understanding the dimensions of hand and hope to prevent possible musculoskeletal 

symptoms, design and fitted equipment with the workers and stuffs about after 

knowing hand dimensions of individual. Hand anthropometry deals with the 

measurement of hand size, shape, and work capacity. The hand anthropometric data 

are frequently used and appropriate for requirements of latest product design, making 

decision about evidence based design gloves and manufacturing (Williams, 2004). 

Furthermore the data also contribute to develop design guidelines of hand held tools, 

equipment‟s, production machineries for not develop of any musculoskeletal disorder 

in hand. This anthropometric data of hand should improve the understanding of the 

well-being and increase the level of performance. This study has to provide a 

preliminary hand data among Bangladeshis. This study should encourage others to 

conduct further research in this field. 
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Appendix 

APPENDIX 1: Permission letter for conducting study 
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Informed consent  

During the interview the researcher will gain written consent from each participant 

with signature on a written consent form of the participants who is interested in taking 

part in the study. The researcher will clarify the role of the participants in the study 

and ensure that it will not cause any harm to them. Future Occupational Therapy 

practice will be benefited from the study. Any obtained data will remain confidential. 

The researcher will explain to the participants how the interview data will be used in 

the study and that their identity will be kept confidential in the study. The researcher 

will also explain the benefits of the study and that the participant has a right to decline 

answering any questions during the interview and the right to withdraw from the 

study at any time. 
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APPENDIX 2: CONSENT FORM (English) 
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APPENDIX 3:  CONSENT FORM (Bangle) 
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APPENDIX 4: Socio-Demographic Questioner 

Code no:                      Age:                                                                                   

Sex:                             Stature:                           Living area: Rural/Urban         

Weight: 

Educational status:   

Marital status: Single/Married/Divorced/Widow  

Occupation: Public service/Private service/Student/Housewife/ Unemployed 

 

APPENDIX 5: Hand Dimension measurement table 

Hand dimension  Definition   Acquired 

measurement 

1. Fingertip to 

root digit 5 

Hand is extended and the palm is facing up. The distance along 

vertical the axis of digit 5, from the midpoint of the tip of this digit to 

the root of the hand. 

2. Fingertip to 

root digit 3 

Hand is extended and the palm is facing up; the distance along the 

vertical axis of digit 3, from the tip of digit 3 to the root of the hand 

3. First joint to 

root digit 5 

Hand is extended and the palm is facing up; the distance along the 

vertical axis of digit 5, from the midpoint of the first joint of digit 5 to 

the root of the hand 

4. First joint to 

root digit 3 

Hand is extended and the palm is facing up; the distance along the 

vertical axis of digit 3, from the midpoint of the first joint of digit 3 to 

the root of the hand 

5. Second joint to 

root digit 5 

Hand is extended and palm is facing up; the distance along the vertical 

axis of digit 5 from the midpoint of the joint of digit 5 to the root of 

the hand 

6. Second joint to 

root digit 3 

Hand is extended and palm is facing up; the distance along the vertical 

axis of digit 3 from the midpoint of the joint of digit 3 to the root of 

the hand 

7. Breadth at tip 

digit 5 

Hand is extended and palm is facing down; the breadth at the tip of 

digit 5 

8. Breadth at tip 

digit 3 

Hand is extended and palm is facing down, the breadth at the tip of 

digit 3 

9. Breadth at first 

joint of digit 5 

Hand is extended and palm is facing down; the maximum breadth of 

the first joint of digit 5 

10. Breadth at first 

joint of digit 3 

Hand is extended and palm is facing down; the maximum breadth of 

the first joint of digit 3 

 

11. Breadth at 

second joint of 

digit 5 

 

Hand is extended and palm is facing down; the maximum breadth of 

the second joint of digit 5 

12. Breadth at 

second joint of 

digit 3 

Hand is extended and palm is facing down; the maximum breadth of 

the second joint of digit 3 

13. Depth at tip 

digit 5 

Hand is extended and palm is facing down; the depth at the tip of digit 

5 

14. Depth at tip 

digit 3 

Hand is extended and palm is facing down; the depth at the tip of digit 

3 
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15. Depth at first 

joint digit 5 

Hand is extended and palm facing is down; the maximum depth of the 

first joint of digit 5 

16. Depth at first 

joint digit 3 

Hand is extended and palm is facing down; the maximum depth of the 

first joint of digit 3 

17. Depth at 

second joint 

digit 5 

Hand is extended and palm is facing down; the maximum depth of the 

second joint of digit 5 

18. Depth at 

second joint 

digit 3 

Hand is extended and palm is facing down; the maximum depth of the 

second joint of digit 3 

19. Maximum 

breadth of the 

hand 

 

Hand is extended and palm is facing down; fingers are together while 

the thumb is held loosely against the hand. This dimension is 

measured horizontally at the widest section of the hand 

20. Breadth of the 

Knuckles 

 

Hand is extended and palm is facing down. This dimension is 

measured across the palm of the hand at the junction between the palm 

and the fingers, not including the thumb. The hand and fingers must be 

held flat, palm uppermost 

21. Length of hand Hand is extended and palm is facing up. This dimension is measured 

from the wrist crease directly below the pad of muscle at the base of 

the thumb to the tip of the middle finger. The hand and fingers should 

be held straight and flat, palm uppermost. 

22. Third digit to 

base of the 

thumb 

 

Hand is extended and palm is facing up, thumb is held away from the 

sides of the hand with its axis about 45 degrees to the long axis of the 

hand. The measurement is taken along the long axis of the hand from 

crotch1 to dactylion. 

23. Depth of 

knuckles 

 

Hand is extended; thumb held away from the hand but the other 

fingers close together. This measurement is taken as the depth of the 

hand at the distal ends of the metacarpals of digits 2–5 

24. Maximum 

depth of the 

hand 

 

Hand is extended with palm facing down; fingers are close together 

with the thumb held against the side of the hand. This measurement is 

the maximum depth from the volar side of the thenar pad to the dorsal 

surface of the hand. 

Davies et al. (1980, cited in Courtney, 1984, p.1169-1180). 
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