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Abstract

Researchers have been more interested in the working population hoping 
to make the work more effective, more comfortable and more productive. 
Populations outside the work age such as children and the elderly have not 
been extensively studied especially in developing countries. In this study, 
anthropometric measurements were taken from a sample of the elderly in 
Bahrain to assess their body physique, and to provide anthropometric data 
that can be used in the design of products for them. In this regard, 39 body 
measurements were taken (age, weight, 08 standing heights, 3 lengths, 3 sitting 
heights, 11 circumferences, 2 skin-fold measurements, 2 hand measurements, 
2 foot measurements, 2 anthropometric Indices, and 2 strength measurements). 
Results showed that Bahraini elderly were both overweight (males) and obese 
(females). In addition, there were statistical differences between gender 
groups and between age groups. Also there was a clear difference between the 
Bahraini elderly and elderly from international countries. Finally, some light 
was shed on the design of products for the elderly.
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á«eƒfƒZQC’G ¢VGôZCÓd Úæ°ùŸG ÉjÎeƒHhÌfCG

OGó≤e óªfi .O.CG
¢ùØædG º∏Y º°ùb

øjôëÑdG á©eÉL – ÜGOB’G á«∏c

…QÉ°üfC’G ídÉ°U ≈æe .O.CG
»©«Ñ£dG êÓ©dGh á«°VÉjôdG á«HÎdG á«∏c

øjôëÑdG á©eÉL

¢üî∏ŸG

 ójõŸG ≈∏Y ∫ƒ°ü◊G ‘ ÓeCG πª©dG ≈∏Y QOÉb ƒg øe á°SGQóH Úªà¡e ¿ƒdGõj ’h ¿ƒãMÉÑdG ¿Éc
 á°SGQódÉH  Gƒ¶ëj º∏a ,Úæ°ùŸGh  ∫ÉØWC’Éc πª©dG  ≈∏Y IQó≤dG  ≈dEG  ¿hó≤àØj  øe ÉeCG  .êÉàfE’G  øe
 äÉ°SÉ«≤dG  òNCG  ,á°SGQódG  √òg  ‘  ”  ó≤a  ,Gò¡d  .á«eÉædG  ¿Gó∏ÑdG  ‘  á°UÉNh  ‘ÉµdG  Qó≤dÉH
 Ëó≤àdh  á«≤jõ«ØdG  º¡à«æH  ≈∏Y Aƒ°†dG  §«∏°ùàd  ÚæjôëÑdG  Úæ°ùŸG  øe áæ«Y øe ájÎeƒHhÌfC’G
 ‘  .äGhOCG  øe  OGôaC’G  A’Dƒg  ¬eóîà°ùj  Ée  º«ª°üJ  ‘  É¡eGóîà°SG  øµÁ  ájÎeƒHhÌfCG  äÉfÉ«H
 ¢Sƒ∏÷G ‘ äÉYÉØJQG  á«fÉªKh  ¿RƒdGh  ø°ùdG  ‘ â∏ã“ É«ª°ùL Gó©H  39  ¢SÉ«b  ” ,Oó°üdG  Gòg
 ∂ª°ùd  ¿É°SÉ«bh  É£«fi  ô°ûY  óMCGh  ¢Sƒ∏÷G  AÉæKCG  ∫GƒWCG  áKÓKh  ±ƒbƒdG  AÉæKCG  ∫GƒWCG  áKÓKh
 âæ«H .ó«dG á°†Ñb Iƒ≤d ¿É°SÉ«bh ¿ÉjÎeƒHhÌfCG ¿Gô°TDƒeh ,Ωó≤∏d ¿É°SÉ«bh ó«∏d ¿É°SÉ«bh ó∏÷G

 Úæ°ùŸG ÚH ájôgƒL ¥hôa áªK âfÉc øµd ,ôª©dG äÉÄa ÚHh çÉfE’Gh QƒcòdG ÚH ájôgƒL ¥hôa áªK
.iôNC’G äÉ«°ùæ÷G »æ°ùe øe ºgÒZh ÚæjôëÑdG

 .øjôëÑdG ,á«eÉædG ¿Gó∏ÑdG ,¿ƒæ°ùŸG ,ájÎeƒHhÌfC’G äÉ°SÉ«≤dG :á«MÉàØŸG äÉª∏µdG
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1. Introduction
The demographics of the world population have considerably changed. 

People are getting healthier, and living longer. The elderly people have 
also become a large group in society. According to the United Nations 
Department of Economic and Social Affairs, it is estimated that the number 
of elderly in the world surpasses 700 million. In 1950, the population aged 
60 years or over reached about 200 million. While, in 2000, the elderly 
population was about 600 million. In 2006, the number had surpassed 700 
million. And by 2050, 2 billion older persons are projected to be alive, 
implying that their number would have tripled over a period of 50 years 
(United Nations, 2006).  

This increase may be attributed to various factors, such as developed 
health care programmes, balanced food supplies, persistently low fertility 
and continuously increasing number of survivors to higher ages. Winn and 
Ilmarinen predict the working population over 50 years of age will explode 
during the next 25 years, and argue that the work force will soon comprise 
approximately 35% of bridge employment workers (50 – 64 years) and 
only 17% of younger workers (15 – 24 years), (Winn and Ilmarinen, 2000).

Having known that older ages continue to increase, we see a clear change 
in the area of work, and the development of bridge employment. Bridge 
employment refers to the work an individual takes up after retirement from 
career work. It is called bridge employment because it bridges between 
ſTUV�TGVKTGOGPV�CPF�ſPCN�TGVKTGOGPV�
UVQRRKPI�EQORNGVGN[�VJG�YQTM���3WKPP�
FGſPGF�DTKFIG�GORNQ[OGPV�CU�C�RCTV�VKOG�QT�UJQTV�FWTCVKQP�LQD�VJCV�QEEWTU�
DGVYGGP�HWNN�VKOG�ECTGGT�GORNQ[OGPV�CPF�EQORNGVG�NCDQT�HQTEG�YKVJFTCYCN�

3WKPP���������+V�CEVU�CU�C�VTCPUKVKQP�DGVYGGP�NQPI�VGTO�ECTGGT�RQUKVKQPU�
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and total retirement. It is well documented that with aging many physical 
and physiological changes take place in elderly bodies, hence using data 
from other populations (e.g adults) for design purposes is not applicable 

4QUPCJ��/QJF�4K\CN��CPF�5JCTKHCJ�0QTC\K\CP���������6JG�OQUV�QDXKQWU�
changes are: 
Physical changes:�*GVVKPIGT�OGPVKQPGF�VJCV��D[�VJG�CIG�QH�����CDQWV�����
of the strength that a person had at his/ her youthful peak from 25 to 30 
(Hettinger, 1960). Also, all sight aspects deteriorate. The ability of eyes 
to focus on objects (accommodation) declines. This is due to the loss of 
GNCUVKEKV[�KP�VJG�NGPU�QH�VJG�G[G��(WTVJGTOQTG��CRRTQZKOCVGN[�QPG�VJKTF�QH�
������[GCT�QNF�RGQRNG�JCXG�JGCTKPI�RTQDNGOU�OCKPN[�JGCTKPI�NQUU��$GUKFGU��
at old age, motor skills (manual dexterity and tactile feedback) deteriorate, 
and reaction time decreases. Balance is also reduced by the same age. Other 
body composition features associated with aging are the distribution of fat, 
a decreased elasticity of the skin, the atrophy of subcutaneous adiposities 
resulting in increasing tissue compression (Lipski, et al. 1993).
Physiological changes: By the age of 65 years old, 40 percent decrease in 
oxygen exchange, 25 percent decrease in respiratory system function, a 
FGETGCUG�QH�������RGTEGPV�KP�VJG�HWPEVKQP�QH�ECTFKQXCUEWNCT�U[UVGO��CPF�QP�
the other hand, systemic blood pressure increases (Ogawa, et al. 1992 and 
Buskirk & Hodgson, 1987). One of the major results of these changes is 
that fatigue occurs more rapidly.
Psychological changes: At old age, cognitive changes occur among aging 
adults. It may take older adults more time to encode, store, and retrieve 
information. The rate, at which new information is learned by them, can 
DG�UNQYGT��.QPI�VGTO�OGOQT[�UJQYU�UWDUVCPVKCN�EJCPIGU�YKVJ�CIG��YJKNG�
UJQTV�VGTO�OGOQT[�UJQYU�NGUU�CIG�TGNCVGF�FGENKPG��+P�CFFKVKQP��OQUV�CURGEVU�
of language ability remain strong. However, wisdom and creativity often 
continue to the very end of life. Overall prevalence of mental disorders in 
older adults is less than in any other age group (Anstey & Low, 2004 and 
Christensen, 2001).

Individuals and/ or institutions who work with the elderly need to be 
CYCTG� QH� VJGKT� RJ[UKECN� CPF� EQIPKVKXG� CDKNKVKGU�� CPF� JQY� VJG[� KPƀWGPEG�
their interactions with the environment.  
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Anthropometric surveys of the elderly are vital due to the fact that 
design solutions for the elderly, made in accordance with anthropometric 
guidelines, are often also easier to use for others who do not have the 
physical capabilities of young and healthy people. Besides, the elderly 
anthropometric studies lies in the relatively high number of home accidents 
among elderly people (Molenbroek, 1987). Products or environments 
VJCV� CTG� FKHſEWNV� VQ� WUG� RTQXKFG� C� HTGSWGPV� ECWUG� QH� CEEKFGPVU�YJGP� VJG�
physical and psychological capacities of users are ignored. It is important 
VQ�EQPUKFGT�VJG�HCEV�VJCV�YKVJ�KPETGCUKPI�QNFGT�RGQRNG�UK\G��VJG�RNCPPKPI�CPF�
design of their products should be made upon their physical, cognitive and 
anthropometric characteristics (Rosnah, et al. 2009).
In Bahrain, a lot of attention is given to the elderly by both the government 
and private institutions. On the government side, two ministries participate 
in caring for the elderly: the Ministry of Social Development and the 
Ministry of Health. 
First, the services of the Ministry of Social Development are given through 
two care institutions:
Ŗ�6JG�0CVKQPCN�$CPM�QH�$CJTCKP�*QWUG�HQT�VJG�'NFGTN[�VJCV�UVCTVGF�KP�������

and gives care to about 50 elderly.
Ŗ� 6JG�/WJCTTCS� %GPVTG� HQT� 5QEKCN� %CTG� VJCV� UVCTVGF� KP� ����� CPF� IKXGU�

service to about 60 elderly.
Second, Services of the Ministry of Health are given through two 

institutions:
Ŗ�6JG�7PKV� HQT� VJG�'NFGTN[� ECTG� VJCV�YCU� GUVCDNKUJGF� KP� ����� CPF� IKXGU�

service to more than 130 elderly.
Ŗ�6JG�2U[EJQNQIKECN�6JGTCR[�7PKV�VJCV�YCU�GUVCDNKUJGF�KP������CV�5CNOCPK[C�

medical Complex to care for al the elderly in Bahrain.
On the private side, a great effort is given to the elderly through many 

societies and centres, of which:
Ŗ�7%1�*QWUG�HQT�2CTGPVU�%CTG� VJCV�YCU�GUVCDNKUJGF� KP������CV�#N�*KFF�

area.
Ŗ�9KUFQO�5QEKGV[�HQT�VJG�4GVKTGF�VJCV�YCU�GUVCDNKUJGF�KP������VQ�TGKPUGTV�

those who retired from work and who are willing to continue working 
as far as they are physically and mentally able to go on working.
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Ŗ�#N�/CPCT�*QWUG�HQT�VJG�'NFGTN[�VJCV�YCU�GUVCDNKUJGF�KP������
+H� VJG�GNFGTN[� KU� VQ� NKXG� KPFGRGPFGPVN[�CPF�UGNH�GHſEKGPVN[��YJGVJGT�CV�

JQOG�QT�KP�UQEKCN�ECTG�KPUVKVWVKQPU��GSWKROGPV��VQQNU��GPXKTQPOGPV��FCKN[�
WUG� KVGOU�� CPF�RGTUQPCN�WUG� KVGOU� UJQWNF� DG� FGUKIPGF� HQT� VJGO�� UQ� VJCV�
VJGKT�PGGFU�CTG�GPVKTGN[�UCVKUſGF��CPF�CDKNKVKGU�CPF�NKOKVCVKQPU�CTG�ECTGHWNN[�
considered. 

%QPUGSWGPVN[�� VJKU� UVWF[� YCU� ECTTKGF� QWV� CKOKPI� CV� CUUGUUKPI� VJG�
CPVJTQRQOGVTKE� RTQſNG� QH� VJG� GNFGTN[� KP� $CJTCKP��OCMKPI� C� EQORCTKUQP�
between males and females, and between Bahrainis and elderly from other 
nationalities and providing anthropometric data which could be used for 
the ergonomic design of working and living environment and products such 
CU�YQTMKPI� VQQNU��JQOG�CRRNKCPEGU�CPF�ENQVJKPI�YJKEJ�ECP�UKIPKſECPVN[�
KPƀWGPEG�VJG�SWCNKV[�QH�NKHG�HQT�VJKU�ITQWR�QH�RGQRNG��+V�KU�VQ�PQVG�VJCV��KP�
Bahrain, anthropometric research of the elderly for designer use has not 
been conducted up to the present. 

2. Materials and Methods:
2.1) Research Design: The largest part of this research is an anthropometric 
survey necessitating the use of a survey method. According to Groves et 
al, the survey is ‘‘a systematic method for gathering information from a 
UCORNG�QH�GPVKVKGU�HQT�VJG�RWTRQUGU�QH�EQPUVTWEVKPI�SWCPVKVCVKXG�FGUETKRVQTU�
of the population of which the entities are members’’ (Groves, Fowler, 
Couper, Lepkowski, Singer, and Tourangeau, 2004). In addition, a 
comparative method is used. Almost all anthropometric studies need some 
kind of comparisons to see whether the differences between the individuals, 
UWDITQWRU�CPF�UCORNGU�CTG�UKIPKſECPV�

2.2) Population and sample: 
a. Population: According to Bahraini Ministry of Health, the number of 

VJG�GNFGTN[� KP�$CJTCKP� KU� CDQWV������QH� VJG�YJQNG�RQRWNCVKQP� 
CDQWV�
87000) in 2011. However, the number is increasing. It is expected 
VJCV�VJG�GNFGTN[�YKNN�HQTO�CDQWV��������KP�������CPF��������KP�������
This increase is attributed to age longevity, health care and balanced 
nutrition (Habib, 2009).
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b. Sample: Taking into account the nature of the Bahraini society, 
a conservative society, and the facilities available to researchers 

ſPCPEKCN�TGUQWTEGU��VKOG��FQEWOGPVU��GVE��KV�YCU�FGEKFGF�VQ�ECTT[�QWV�
the anthropometric survey in care houses: UCO House for Parents 
%CTG� 
#N�*KFF�CTGC��YKVJ����GNFGTN[� 
��� HGOCNGU�CPF����OCNGU��� CPF�
#N�/CPCT�*QWUG� HQT� VJG�'NFGTN[�YKVJ���� GNFGTN[� 
��� HGOCNGU� CPF����
OCNGU���5WDUGSWGPVN[��VJG�UCORNG�EQPUKUVGF�QH����GNFGTN[�
���OCNGU�CPF�
50 females). Table (1) depicts  sample subjects’ age.

Table (1)
Age of sample subjects according to age groups.

Age group males Mean SD Females Mean SD

����� 12 63.75 2.27 23 64.04 1.83

����� 8 73.37 2.11 12 73.41 2.28

����� 10 85.00 2.04 9 84.00 2.16

90 > 4 93.25 1.63 6 92.66 2.13

2.3 Equipment:� #WVJQTU� WUGF� VJG� GCU[�VQ�WUG� GSWKROGPVU� OCKPN[� VJG�
Harpenden anthropometer, skinfold calipers, sliding calipers and Seca 
weighing scales.
2.4 Anthropometric measurement: To satisfy the aims of this study, the 
following anthropometric dimensions and indices were measured:
a) Demographic characteristics: Age, sex, and employment status.
b) Body weight.
c) 08 standing heights: Body height, shoulder height, elbow height, knee 
height, thigh height, leg height, shoulder height, and elbow height.
d) 3 lengths: head length, abdomen length and arm length.
e) 3 sitting heights: Body height, shoulder height, and elbow height.
f) 11 circumferences: Shoulder circumference, abdomen circumference, 
hip circumference, head circumference, neck circumference, chest 
EKTEWOHGTGPEG�� YCKUV� EKTEWOHGTGPEG�� VJKIJ� EKTEWOHGTGPEG�� HQTG�CTO�
EKTEWOHGTGPEG��CPMNG�EKTEWOHGTGPEG��CPF�WRRGT�CTO�EKTEWOHGTGPEG�
I����5MKP�HQNF�/GCUWTGOGPVU��6TKEGRU� UMKP�HQNF�� CPF� UWD�UECRWNCT� UMKP�
folds.
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h) 2 Hand Measurements: Hand length, and hand width. 
i) 2 Foot Measurements: Foot length, and foot width. 
j) 2 Anthropometric Indices: Waist Hip Ratio (WHR), and Body Mass 
Index (BMI).
k) 2 Strength Measurements: Right hand grip and left hand grip.

2.5 Procedures: The procedures of this research consisted of the following:
1. Administrative procedures: The researchers were faced with a challenge 
of locating their subjects. In Bahrain, the elderly can be met in the following 
NQECVKQPU��CV�JQOG��KP�ECTG�JQWUGU��KP�JQURKVCNU�CPF�CV�YQTM�HQT�VJQUG�FQKPI�
DTKFIG�GORNQ[OGPV��6JG�ſTUV�GZRGTKOGPVCN�YGGM�QH�VJG�UVWF[�UJQYGF�VJCV�KV�
is easier and more practical to take the anthropometric measurements from 
the elderly who reside in care houses where assistants, aids, and appropriate 
places for measurement are available. Therefore, it was decided that the 
study location will be at two day private care houses: UCO House for 
2CTGPVU�%CTG�CPF�#N�/CPCT�*QWUG�HQT�VJG�'NFGTN[��$GHQTG�OGCUWTGOGPVU�
were taken, subjects’ consents to participate in the study were taken. 
All participants were informed of the procedures and the measurements 
that will be performed, they were asked to sign informed consent forms 
approved by the administration of the care house they belong to.
2. Technical procedures: All measurements were taken with the following 
points in mind:
��6JG�OGCUWTGOGPVU�YGTG�OCFG�CEEQTFKPI�VQ�VJG�FGſPKVKQPU�QH�VJG�UGNGEVGF�
body dimensions as given in Pheasant (Pheasant, 1986).
��'NFGTN[�UWDLGEVU�RQUVWTGU�YGTG�OCKPVCKPGF�CU�PCVWTCN�CU�RQUUKDNG�CEEQTFKPI�
VQ�*GTV\DGTI�
*GTV\DGTI��������
��#NN�OGCUWTGOGPVU�YGTG�VCMGP�KP�VJG�OQTPKPI�
HTQO�������CO�VQ�PQQP��
during summer (in June and July 2011) where subjects were wearing light 
clothes.
��9JKNG�OGCUWTGOGPVU�YGTG�VCMGP��UWDLGEVU�YGTG�UKVVKPI�QT�UVCPFKPI�YKVJ�
body weight evenly distributed on both legs.
�� #NN� #PVJTQRQOGVTKE� OGCUWTGOGPVU� OGCUWTGF� KP� VJKU� UVWF[� CTG� DCUGF�
on protocols as outlined primarily in Wright, Govindaraju, and Mital. 
(1997), and also in Pheasant (1996), Roebuck, (1995) and Smith, Norris, 
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CPF�2GGDNGU�� 
�������#NN�RCTVKEKRCPVU�YGTG�RTQXKFGF�CFGSWCVG� TGUV� 
UGNH�
FGVGTOKPGF� CU� CPF� YJGP� PGGFGF�� DGVYGGP� OGCUWTGOGPVU� VQ� OKPKOK\G�
effect of static fatigue. 

2.6 Quality of anthropometric data:� +H� FGUKIPGTU�� JGCNVJ� QHſEGU� CPF� CNN�
VJQUG�EQPEGTPGF�YKVJ�VJG�GNFGTN[�CTG�VQ�WUG�CPVJTQRQOGVTKE�FCVC��CPF�KH�FCVC�
CTG�VQ�FGUETKDG�VJG�RQRWNCVKQP��CPVJTQRQOGVTKE�UWTXG[U�UJQWNF�DG�SWCNKV[�
checked. Authors used the following measures to achieve this aim:
a. Recorded measurements: All measurements were taken twice, and the 
mean was recorded.
b. Prior to taking measurements, assistants were given two training sessions: 
The theoretical session shed lights on how to carry out an anthropometric 
UWTXG[��VQ�OGCUWTG�VJG�FKOGPUKQPU��VQ�FGſPG�VJG�NCPFOCTMU��CPF�VQ�TGEQTF�
the readings. Whereas the practical session focused on practical issues of 
OGCUWTGOGPVU��+V�YCU�FQPG�CU�HQNNQYU��ſTUV��QPG�QH�VJG�TGUGCTEJGTU�VQQM�VJG�
measurement and recorded the reading. The assistant who was observing 
then took the measurement and recorded it. A comparison between the 
two values was made. If the difference between the two measurements 
YCU�ITGCVGT�VJCP�v����OO��VJG�CUUKUVCPV�YCU�CUMGF�VQ�TG�OGCUWTG�CICKP�VJG�
dimension he/ she was measuring.
c. For measurements validation, the formula of Panchon et al’s was used. 
5G������Z�

UJQWNFGT�JGKIJV���GNDQY�JGKIJV��Ō�
CTO�NGPIVJ����
CTO�NGPIVJ��
(Panchon, et al. 2004). According to this formula, measurements are valid 
KH� VJG� KPFGZ� 
5G�� KU� NGUU� VJCP�����4GUWNVU� KPFKECVGF� VJCV� 
5G��XCNWG�YCU�

�������KP�VJG�TCPIG�FGUETKDGF�D[�VJG�CWVJQTU��
 
2.7 Statistical analysis: The most widely statistical measures in 
anthropometric studies including the actual one are: mean, standard 
FGXKCVKQP�
5&���EQGHſEKGPV�QH�XCTKCVKQP�
%8��CPF�UVCPFCTF�GTTQT�QH�OGCP�

5'/���+P�CFFKVKQP�VQ�VJGUG�OGCUWTGU��V��VGUV�CPF�#018#�YGTG�EQORWVGF��
&CVC�YGTG�CPCN[\GF�WUKPI�5VCVKUVKECN�2CEMCIG�HQT�5QEKCN�5EKGPEG�
5255��
XGTUKQP�������+P�CFFKVKQP��C����NGXGN�QH�RTQDCDKNKV[�YCU�WUGF�VQ�KPFKECVG�
UVCVKUVKECN�UKIPKſECPEG�
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3. Results and discussion
(KTUV�� 6JG� CPVJTQRQOGVTKE� RTQſNG� QH� VJG� GNFGTN[� KP� $CJTCKP�� 6CDNG� 
����
RTGUGPVU�VJG�CPVJTQRQOGVTKE�RTQſNG�TGUWNVU��

Table 2
Anthropometrics of Bahraini elderly

Measurements Sex N Mean Std Dev. CV
Std 

Error 
Mean

Percentiles

5th 50th 95th

Right Hand Grip
(kg)

Male 34 22.2500 7.59822 34.1 1.30308 08.15 21.15 35.92

Female 50 16.7600 4.71822 28.1 0.66726 07.20 17.20 24.33

Left Hand Grip
(kg)

Male 34 20.8529 6.78587 32.5 1.16377 08.40 20.75 32.97

Female 50 16.3460 4.61715 28.2 0.65296 07.10 17.05 25.07

Weight (kg)
Male 34 73.5647 14.6949 19.9 2.52016 47.45 72.30 106.37

Female 50 80.0340 18.0091 22.5 2.54688 50.90 74.90 120.27

Body Height 
(cm)

Male 34 165.0088 9.21903 5.59 1.58105 149.37 165.25 181.50

Female 50 152.6300 5.41899 3.55 0.76636 141.55 153.00 161.90

Torso (cm)
Male 34 80.5912 5.24262 6.51 0.89910 70.37 80.85 89.75

Female 50 73.6000 3.87693 5.27 0.54828 66.10 74.00 78.72

Knee Height 
(cm)

Male 34 40.8529 1.97150 4.83 0.33811 37.75 41.00 44.25

Female 50 37.2900 2.27248 6.09 0.32138 33.00 37.00 40.22

Thigh Height 
(cm)

Male 34 43.9588 2.93899 6.69 0.50403 38.75 44.00 49.80

Female 50 42.5600 2.78597 6.55 0.39400 38.00 42.50 48.00

Leg Height (cm)
Male 34 84.5706 4.37767 5.18 0.75076 77.25 84.75 91.75

Female 50 79.6900 3.90955 4.91 0.55289 73.239 79.69 86.1407

5JQWNFGT�ITKR�
length (cm)

Male 34 73.3215 8.66521 11.8 1.48607 59.023 73.321 87.6190

Female 50 68.1254 7.55662 11.1 1.06866 55.656 68.12 80.5938

Arm length (cm)
Male 34 43.2181 6.2231 14.4 1.06725 32.949 43.21 53.4862

Female 50 40.3574 7.0520 17.4 0.99730 28.721 40.35 51.9932

Hand length 
(cm)

Male 34 18.7643 3.5241 18.8 0.60437 12.949 18.764 24.5790

Female 50 15.9898 3.2310 20.2 0.45693 10.658 15.98 21.3209

Hand breadth at 
metacarpal (cm)

Male 34 10.1223 9.3725 92.6 1.60737 5.3423 10.122 25.5869

Female 50 08.3345 8.3562 100 1.18174 5.4532 8.334 22.1222

Foot length (cm)
Male 34 24.6512 2.3541 9.54 0.40372 20.766 24.65 28.5354

Female 50 23.1423 3.1212 13.5 0.44140 17.992 23.14 28.2922

Foot breadth 
(ball of foot) 

(cm)

Male 34 7.3121 1.2386 16.9 0.21241 5.2684 7.312 9.35579

Female 50 5.3424 1.9924 37.3 0.28176 2.0549 5.342 8.62986
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Measurements Sex N Mean Std Dev. CV
Std 

Error 
Mean

Percentiles

5th 50th 95th

Shoulder Height 
(cm)

Male 34 140.6788 8.28534 6.0 1.42092 124.00 140.6 151.349

Female 50
128.21 

64
7.03270 5.6 0.99457 112.61 128.2 135.820

Elbow Height 
(cm)

Male 34 97.65 00 10.1015 10.3 1.73239 80.982 97.65 114.317

Female 50 93.8222 5.4329 5.8 0.76832 84.857 93.82 102.786

Forearm Height 
(cm)

Male 34 27.5735 1.95065 7.07 0.33453 24.62 27.75 31.25

Female 50 41.2600 2.73160 6.62 0.38631 37.55 41.00 47.00

Head Width 
(cm)

Male 34 14.7882 0.88789 6.00 0.15227 12.87 14.90 16.15

Female 50 12.3100 1.08275 8.80 0.15312 11.00 12.00 14.00

Shoulder 
Circumference 

(cm)

Male 34 42.8588 6.47424 15.1 1.11032 34.90 41.70 55.22

Female 50 36.8500 3.63409 9.86 0.51394 33.00 36.00 43.80

Abdomen  Width 
(cm)

Male 34 30.3882 2.95991 9.74 0.50762 25.15 30.40 34.77

Female 50 30.9400 3.58944 11.6 0.50762 25.00 30.00 37.90

Hips Width (cm)
Male 34 32.4882 2.72405 8.38 0.46717 27.65 32.40 36.75

Female 50 34.2600 3.65089 10.6 0.51631 29.10 33.00 40.00

Head Circumfe 
rence (cm)

Male 34 55.8441 1.96456 3.52 0.33692 52.15 56.25 59.12

Female 50 55.2700 2.39943 4.34 0.33933 51.55 55.00 59.00

Neck Circumfe 
rence (cm)

Male 34 38.7353 4.15100 10.7 0.71189 32.25 38.25 46.62

Female 50 39.2000 3.81725 9.74 0.53984 32.55 39.00 45.80

Chest Circumfe 
rence (cm)

Male 34 99.2500 9.08399 9.15 1.55789 85.00 98.50 118.62

Female 50 109.2400 13.89400 12.7 1.96491 90.00 110.00 134.60

Waist Circumfe 
rence (cm)

Male 34 100.2353 11.42249 11.4 1.95894 77.00 99.00 117.12

Female 50 105.1600 14.29051 13.5 2.02098 84.55 105.00 130.90

Abdomen Circu 
mference (cm)

Male 34 101.4176 10.08270 9.94 1.72917 84.00 99.75 116.62

Female 50 113.4800 14.80105 13.0 2.09318 92.10 114.00 141.35

Hip Circumfe 
rence (cm)

Male 34 97.5294 15.70704 16.1 2.69374 67.62 98.50 18.50

Female 50 116.5100 15.99314 13.7 2.26177 87.95 114.50 147.00

Thigh Circumfe 
rence  (cm)

Male 34 46.2794 6.39729 13.2 1.09713 35.75 46.25 58.12

Female 50 51.7000 8.24683 15.9 1.16628 36.30 52.00 66.00

(QTG�CTO�%KTEW�
mference (cm)

Male 34 24.8235 2.20111 8.87 0.37749 20.75 25.00 29.00

Female 50 26.4200 2.80189 10.6 0.39625 22.00 27.00 31.00

Ankle Circum 
ference (cm)

Male 34 24.3088 1.87089 7.70 0.32085 21.37 24.00 27.87

Female 50 23.5900 3.28213 13.9 0.46416 91.10 23.00 29.45

Upper Arm Circ 
umference (cm)

Male 34 28.3529 2.91685 10.2 0.50024 23.00 28.00 33.62

Female 50 33.2900 4.56483 13.7 0.64556 25.65 32.50 42.35

Table 2 Continued616
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Triceps Skin fold 

(mm)

Male 34 18.5588 6.30147 33.9 1.08069 06.75 19.00 32.00

Female 50 35.9000 9.25434 25.7 1.30876 22.00 35.00 56.35

Sub Scapular 

Skin fold (mm)

Male 34 23.0588 6.40521 27.7 1.09848 12.25 22.00 33.00

Female 50 37.9800 9.23058 24.3 1.30540 19.85 37.50 52.45

Waist hip Ratio
Male 34 1.0699 0.35655 33.3 0.60115 00.86 01.01 01.61

Female 50 0.9074 0.08993 9.91 0.01272 00.77 00.89 01.06

Body Mass 

Index

(kg/m2)

Male 34 26.9056 4.211211 15.6 0.72237 20.57 26.84 35.72

Female 50 34.2264 6.77394 19.7 0.95798 22.45 33.12 47.13

Arm Circumfe 

rence (mm)

Male 34 283..529 29.1685 10.3 5.00236 230.00 280.00 336.25

Female 50 332.900 45.6482 13.7 6.45564 256.50 325.00 423.00

/KF��CTO�EKTEW�
mference (mm)

Male 34 225.2547 22.85623 10.1 3.91981 192.37 222.26 268.79

Female 50 220.1740 38.18640 17.3 5.40037 145.66 215.97 282.03

/KF�CTO�/WUENG�
Area  (MAMA) 

(cm2)

Male 34 40.8015 8.5622 20.9 1.4684 29.468 39.335 57.705

Female 50 39.7338 13.5495 34.0 1.1962 16.916 37.142 63..334

/KF�CTO�(CV�
Area (MAFA) 

(Cm2)

Male 34 23.8599 9.2717 38.8 1.5900 07.403 39.335 57.705

Female 50 50.1265 16.3496 32.6 2.3121 28.705 47.433 63.334

 a) Anthropometric measurements: Table (2), shows the results of both 

OGP�CPF�YQOGP��PCOGN[��/GCP��5&��%8��5'/��CPF�RGTEGPVKNGU�
�th, 50th, 

and 95th).

#U�VQ�VJG�%8���TGUWNVU��VJG�HQNNQYKPI�ETKVGTKC�YGTG�VCMGP�WR�KP�VJG�6CDNG�

���ETKVGTKC�YGTG�VCMGP�WR�KP�VJG�KPVGTRTGVCVKQPU�QH�EQGHſEKGPV�QH�XCTKCVKQP�
XCNWGU��
%8�ŭ����FGUKIPCVGU�UOCNN�FKURGTUKQP��
��ŭ�%8�ŭ�����FGUKIPCVGU�
VJCV�VJG�FKURGTUKQP�KU�QH�CXGTCIG�UVTGPIVJ��CPF�
%8�Ů�����FGUKIPCVGU�ITGCV�
dispersion. It has been found that the highest values were the triceps skin 

fold for males (33.9), the waist hip ratio for males (33.3), sub scapular skin 

fold for males (27.7), the triceps skin fold for females (25.7), sub scapular 

skin fold for females (24.3), weight for females (22.5) and for males 

(19.9). These values exceeded highly the values of all other dimensions 

which are generally small, meaning that the greatest dispersions are in 

VJGUG�DQF[�FKOGPUKQPU��6JG�ITGCVGT�VJG�%8�XCNWGU��VJG�OQTG�FKHſEWNV�VJG�
FGUKIP� FGEKUKQPU� YKNN� DG�� *QYGXGT�� VJG� UOCNNGUV� %8� XCNWGU� YGTG� JGCF�
circumference values for males (3.52), height for females (3.55), and 

Table 2 Continued 617
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head circumference values for females (4.34), indicating that the smallest 
FKURGTUKQPU�CTG�KP�VJGUG�FKOGPUKQPU��+P�QTFGT�VQ�TGFWEG�%8��XCNWGU��QPG�
has to increase the mean values and/ or to reduce standard deviation values 
which could be done by adding new observations to the sample. Increasing 
VJG�UCORNG�OGCP�YKNN�KP�VWTP�ECWUG�%8�VQ�FGETGCUG��

However, as regards to the SEM, it has been found that the highest SEM 
values were arm circumference values for both females (6.45) and males 
(5.00). These results indicate that spread among the above mentioned 
anthropometric body dimension (arm circumference) is greater than spread 
among the means of other set of indices and dimensions. Therefore, design 
or redesign decisions where body dimensions and indices with large SEM 
XCNWGU� CTG� WUGF�� UJQWNF� DG� ECTGHWNN[� OCFG� CU� IGPGTCNK\CVKQPU� HTQO� VJG�
UCORNG�VQ�VJG�RQRWNCVKQP�EQWNF�DG�FKHſEWNV��

b) Anthropometric Indices: 
%� Waist to hip ratio (WHR): WHR is a simple anthropometric index for 

assessing the amount and distribution of body fat. It was found that 
WHR for male subjects was 1.06, and .90 for female subjects. These 
values showed that the male subjects were at risk of being obese at 
the abdominal region which indicates risk factor of being prone to 
heart related diseases (Alam, Larbi, Pawelec, & Paracha, 2011). While 
female subjects of this study are considered to be within normal ranges 
in regard to WHR (Alam, Larbi, Pawelec, and Paracha, 2011). Obesity 
in older age can be referring to sedentary lifestyle, as people in the Gulf 
area in general, and especially in Bahrain are more prone to inactive 
lifestyle. This can be due to many factors including weather conditions 
(hot and humid climate in most of the year time), traditions, and other 
factors related to the health status of the elderly. (Patil, Parale, Kulkarni, 
2CVK��������UJQY�VJCV�YCKUVŌVQŌJGKIJV�TCVKQ�KP�CFFKVKQP�VQ�YCKUV�VQ�JKR�
ratio, BMI, and waist circumference showed to be good predictors to 
coronary artery disease risk factors in the elderly.

%� Body mass index (BMI): BMI was used in this study as it is convenient 
for this age group. In addition, it is used in many anthropometric studies 

2GTKUUKPQVVQ�� GV� CN�� ������&GNCTWG�� GV� CN�� ������� FGURKVG� VJG� HCEV� VJCV�
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UQOG�CWVJQTU�EQPUKFGT�KV�CU�C�RQQT�KPFGZ�KP�VJG�KFGPVKſECVKQP�QH�QDGUKV[�

#NNKUQP��GV�CN��������5GKFGNN���8KUUEJGT���������*KIJ�$/+�YCU�HQWPF�
to be associated with coronary heart disease in elderly men (Huang, et 
al. 1997). Results show that males and females BMI means were 26.90 
(SD 4.21) and 34.22 (SD 6.77) respectively. According to the World 
*GCNVJ�1TICPK\CVKQP�
9*1��$/+�ENCUUKſECVKQP�QH�WPFGTYGKIJV�
$GNQY�
������� PQTOCN� 
������������ QXGTYGKIJV� 
������������ QDGUKV[� 
����� CPF�
over), it is clearly seen that male subjects are regarded overweight, 
whereas female subjects are obese. Bahraini women used to be active 
income performing their own house works. They also had a share in 
their family income in the earlier years before the invention of oil in the 
country. Later, the living life had changed where women cut down their 
movement pattern and become prone to sedentary life style as part of a 
wealth in life style.  This kind of life style continued, where nowadays, 
OQUV�QH�VJG�$CJTCKPK�HCOKNKGU�FGRGPF�QP�JQWUG�OCKFU�VQ�RGTHQTO�VJGKT�
house works. Furthermore, other factors like dieting, health status are 
CNUQ�EQPUKFGTGF� VQ� TGƀGEV�QDGUKV[��6JGUG� TGUWNVU�FQ�PQV�EQPHQTO�YKVJ�
what (Corish and Kennedy, 2003) have suggested that height, weight, 
BMI and muscle reserves decrease with increasing age. 

%� /KF�CTO� /WUENG� #TGC� 
/#/#�� 
EO���� 6JG� CPVJTQRQOGVT[� QH� VJG�
upper arm includes what is called the principal anthropometry measures 
UWEJ�CU�VJG�WRRGT�CTO�NGPIVJ��VJG�VTKEGRU�UMKP�HQNF��CPF�VJG�OKF��CTO�
circumference. The derived measures that derive from the principal 
OGCUWTGU� WUKPI� URGEKſE� HQTOWNCG� UWEJ� CU� VJG�OKF�� CTO�OWUENG� CTGC�

/#/#���CPF�VJG�OKF��CTO�HCV�CTGC�
/#(#���/#/#�KU�CP�GUVKOCVKQP�
of the area of the bone and muscle portions of the upper arm. It is 
UGGP�KP�6CDNG�
���VJCV�OCNGU�CPF�HGOCNGU�OGCP�XCNWGU�GSWCN�
���������
and (39.7338) respectively indicating that they are around the 50th 
percentile. According to Frisancho (1990), these values point out that 
the muscles of the male and female Bahraini elderly are of average 
values. 

%� /KF�CTO�HCV�#TGC�
/#(#��
EO����6JG�OKF��CTO�HCV�CTGC�
/#(#��KU�CP�
estimation of the area of the far portions of the upper arm. It has been 
WUGF�CU�C� TGRTGUGPVCVKQP�QH�DQF[�EQORQUKVKQP� URGEKſECNN[� HCV� KP�DQVJ�
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ENKPKECN�CPF�ſGNF�TGUGCTEJ�UGVVKPIU�HQT�FGECFGU�
(TKUCPEJQ��������9QNHG��
GV�CN���������KÁGM��GV�CN��������4GUWNVU�KPFKECVG�VJCV�VJG�GNFGTN[�OCNGU�
values were (9.0), whereas the female values were (16.3) indicating 
that the Bahraini elderly are generally fat but not to the extent of having 
what is called Bingo wings. In comparison with other elderly from 
other nationalities, the Bahrainis are fatter than the Indians (Bisai, et al. 
�������DWV�PQV�CU�HCV�CU�VJG�$TC\KNKCPU�
/CTVKPU�FQU�5CPVQUC�CPF�5KEJKGTK��
2005).

c) Anthropometric differences between males and females: Table (3), Shows 
UQOG�UKIPKſECPV�FKHHGTGPEGU�DGVYGGP�OGP�CPF�YQOGP�UWDLGEVU��5KIPKſECPV�
differences are seen between the two groups where men were found to have 
bigger values in the following dimensions: right hand grip, left hand grip, 
body height, shoulder height, knee height, thigh height, leg height, head 
circumference, shoulder circumference, hip circumference, waist hip ratio, 
and body mass index. Whereas, women were found to have bigger values 
in the following dimensions: forearm circumference, chest circumference, 
CDFQOGP�EKTEWOHGTGPEG��JKR�EKTEWOHGTGPEG��VJKIJ�EKTEWOHGTGPEG��HQT�CTO�
EKTEWOHGTGPEG�� CTO� EKTEWOHGTGPEG�� VTKEGRU� UMKPHQNF�� UWD�UECRWNCT� UMKP�
fold, and arm circumference. 

On the other hand, Table (3) also, shows that differences in body weight, 
thigh height, shoulder height, abdomen circumference, hip circumference, 
head circumference, neck circumference, chest circumference, waist 
EKTEWOHGTGPEG�� CPMNG� EKTEWOHGTGPEG��OKF�CTO�EKTEWOHGTGPEG�XCNWGU�� CTG�
PQV� UVCVKUVKECNN[� UKIPKſECPV�� 'NFGTN[� OGP� UJQYGF� VQ� JCXG� NQYGT� VTKEGRU�
values and a higher lean mass than elderly women (Portero –Mclellan, et 
al. 2010)

Table 3
Anthropometric differences between males and females

Measurements Sex N Mean Std Dev. T-test 6LJQLÀFDQFH

Right Hand Grip
Male 34 22.2500 7.59822

4.625 0.000
Female 50 16.7600 4.71822
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Measurements Sex N Mean Std Dev. T-test 6LJQLÀFDQFH

Left Hand Grip
Male 34 20.8529 6.78587

3.473 0.000
Female 50 16.3460 4.61715

Weight
Male 34 73.5647 14.69494

������ 0.086
Female 50 80.0340 18.00918

Height
Male 34 165.0088 9.21903

7.741 0.000
Female 50 152.6300 5.41899

Torso
Male 34 80.5912 5.24262

7.025 0.000
Female 50 73.6000 3.87693

Knee Height
Male 34 40.8529 1.97150

7.433 0.000
Female 50 37.2900 2.27248

Thigh Height
Male 34 43.9588 2.93899

2.209 0.030
Female 50 42.5600 2.78597

Leg Height
Male 34 84.5706 4.37767

5.349 0.000
Female 50 79.6900 3.90955

5JQWNFGT�ITKR�
length (cm)

Male 34 73.3215 8.66521
4.752 0.031

Female 50 68.1254 7.55662

Arm length (cm)
Male 34 43.2181 6.2231

3.475 0.037
Female 50 40.3574 7.0520

Hand length (cm)
Male 34 18.7643 3.5241

2.841 0.001
Female 50 15.9898 3.2310

Hand breadth at 
metacarpal (cm)

Male 34 10.1223 9.3725
2.632 0.021

Female 50 08.3345 8.3562

Foot length (cm)
Male 34 24.6512 2.3541

1.867 0.041
Female 50 23.1423 3.1212

Foot breadth (ball 
of foot) (cm)

Male 34 7.3121 1.2386
2.102 0.007

Female 50 5.3424 1.9924

Shoulder Height
Male 34 32.2794 1.85534

0.260 0.795
Female 50 32.1300 2.97405

Elbow Height 
(cm)

Male 34 97.65 00 10.1015
5.102 0.008

Female 50 93.8222 5.4329

Forearm Height
Male 34 27.5735 1.95065

������ 0.000
Female 50 41.2600 2.73160

Table 3 Continued 621
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Measurements Sex N Mean Std Dev. T-test 6LJQLÀFDQFH

Head Width
Male 34 14.7882 0.88789

11.05 0.000
Female 50 12.3100 1.08275

Shoulder 
Circumference

Male 34 42.8588 6.47424
5.43 0.000

Female 50 36.8500 3.63409

Abdomen Width
Male 34 30.3882 2.95991

������ 0.461
Female 50 30.9400 3.58944

Hips Width
Male 34 32.4882 2.72405

������ 0.081
Female 50 34.2600 3.65089

Head 
Circumference

Male 34 55.8441 1.96456
1.156 0.251

Female 50 55.2700 2.39943

Neck 
Circumference

Male 34 38.7353 4.15100
������ 0.599

Female 50 39.2000 3.81725

Chest 
Circumference

Male 34 99.2500 9.08399
������ 0.000

Female 50 109.2400 13.89400

Waist 
Circumference

Male 34 100.2353 11.42249
������ 0.097

Female 50 105.1600 14.29051

Abdomen 
Circumference

Male 34 101.4176 10.08270
������ 0.000

Female 50 113.4800 14.80105

Hip 
Male 34 97.5294 15.70704

������ 0.000
Female 50 116.5100 15.99314

Thigh 
Circumference

Male 34 46.2794 6.39729
������ 0.002

Female 50 51.7000 8.24683

(QTG�CTO�
Circumference

Male 34 24.8235 2.20111
������ 0.007

Female 50 26.4200 2.80189

Ankle 
Circumference

Male 34 24.3088 1.87089
1.154 0.252

Female 50 23.5900 3.28213

Upper Arm 
Circumference

Male 34 28.3529 2.91685
������ 0.000

Female 50 33.2900 4.56483

Triceps Skinfold
Male 34 18.5588 6.30147

������ 0.000
Female 50 35.9000 9.25434

Sub Scapular 
Skinfold

Male 34 23.0588 6.40521
������ 0.000

Female 50 37.9800 9.23058

Waist hip Ratio
Male 34 1.0699 0.35655

3.090 0.003
Female 50 0.9074 0.08993

Table 3 Continued622
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Table 3 Continued
Measurements Sex N Mean Std Dev. T-test 6LJQLÀFDQFH

Body Mass Index
Male 34 26.9056 4.211211

������ 0.000
Female 50 34.2264 6.77394

Arm Circumfe 
rence (mm)

Male 34 283..529 29.1685
������ 0.000

Female 50 332.900 45.6482

/KF��CTO�EKTEW�
mference (mm)

Male 34 225.2547 22.85623
6.023 0.008

Female 50 220.1740 38.18640

d) Anthropometric differences between age groups: 

Table (4)
Anthropometric differences between age groups

G
en

de
r

Age 
group

60- 69 70- 79 80- 89 90 and > F- 
Test

6LJQLÀFDQFH
Mean SD Mean SD Mean SD Mean SD

M
en

Height 169.3 5.9 168.1 5.9 162.8 6.4 157.6 2.5 9.12 .000

Weight 77.4 4.27 75.3 3.29 70.9 3.47 68.0 6.27 7.84 .001

N 12 8 10 4

W
om

en

Height 163.4 2.9 158.4 4.1 157.5 5.6 156.8 3.5 7.84 .000

Weight 82.0 5.9 77.5 6.0 72.3 4.1 69.9 3.1 19.7 .000

N 23 12 9 6

Table (4), demonstrates that in both men and women, height decreased 
at a constant rate with increasing age. Yet, Scheffe’s test, indicated that 
JGKIJV�XCT[�UKIPKſECPVN[�YKVJ�CIG�ITQWRU��(QT�OGP��ſTUV�CIG�ITQWR�
����
���� KU� UKIPKſECPVN[� VCNNGT� VJCP�DQVJ� VJG� VJKTF� 
�������� 
R�� ������ CPF� VJG�
fourth (90 and Over) (p< .000) groups. In addition, it is also taller than 
VJG�UGEQPF�ITQWR�
���������DWV�VJG�FKHHGTGPEG�KUPŏV�UKIPKſECPV�
R����������
#NVGTPCVKXGN[��HQT�YQOGP��VJG�FKHHGTGPEG�DGVYGGP�VJG�ſTUV�CPF�QVJGT�VJTGG�
ITQWRU�
R��������R��������CPF�R�������TGURGEVKXGN[��YGTG�UKIPKſECPV��

Table (4), furthermore demonstrates that weight in both men and women, 
decreased constantly with age. The calculation of Scheffe’s test shows the 
HQNNQYKPI��(QT�OGP��ſTUV�CIG�ITQWR�
��������KU�UKIPKſECPVN[�JGCXKGT�VJCP�
the third group (p< .009) and the fourth group (p< .005). In addition, it is 
CNUQ�JGCXKGT�VJCP�VJG�UGEQPF�ITQWR��DWV�VJG�FKHHGTGPEG�KUPŏV�UKIPKſECPV�
R��
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��������1P�VJG�QVJGT�JCPF��HQT�YQOGP��FKHHGTGPEGU�DGVYGGP�VJG�ſTUV�CPF�
QVJGT�ITQWRU�YGTG�UKIPKſECPV��6JG�ſTUV�ITQWR�KU�JGCXKGT�VJCP�VJG�UGEQPF�
group (p< .058), the third group (p< .000) and the fourth group (p< .000). 
These results are consistent with Rosnah, et al. (2009) who reported that 
body weight and height declined with aging among elderly from different 
backgrounds (Malays, Italians, Canadians). Launer and Harris (1996) have 
also found almost similar results. They showed that BMI and height to 
decline with aging. On the other hand, they demonstrated that BMI values 
QH�YQOGP� CTG� JKIJGT� VJCP� VJCV� QH�OGP� HTQO� UKOKNCT� CIGU�� %QSWGKTQ�� GV�
al. (2009) reported a decline in anthropometric measurements with the 
advancement of age among Cuban elderly men and women. The age of 
70 years showed to be the decisive moment for the main anthropometric 
differences reported. Similarly, anthropometric values showed a decline 
in both elderly men and women of Santiago, Chile, where women tend to 
have a higher BMI values.  However, men showed to be taller and heavier 
(Santos, et al. 2004).

e) Anthropometric differences between Bahraini elderly and other 
nationalities

Table 5
Elderly values from different nationalities (males and females)

Reference Nationality Gender Age
Body Height Body Weight

N Mean SD N Mean SD

1
Kothiyal & 

Tettey, (2000)
Australia

Male ����� 33 165.8 7.9 33 72 11

Female ����� 138 152.1 N/A 138 61 N/A

2
Kirvesoja, et al. 

(2000)
Finland

Male ����� 24 170.3 8.5 N/A N/A N/A

Female ����� 31 156.5 5.5 N/A N/A N/A

3
Molenbroek, 

(1987)
Netherlands

Male ����� 152 165.6 8.2 194 67.3 1.3

Female ����� 457 154.3 7.2 621 62.6 1.4

13
Perissinotto et 

al. (2002)
Italy

Male 65–84 5462 171.7 N/A 5462 72.6 N/A

Female 65–84 5462 1522 N/A 5462 63.8 N/A

14
-WE\OCTUMK�GV�

al. (2000)

US Male 50 and above 7561 N/A N/A 7561 86 N/A

Female 50 and above 7561 N/A N/A 7561 70.9 N/A

Delarue, et al. 

(1994)
France

Male ����� 289 167.5 0.07 289 71.85 10

Female ����� 337 155.25 0.05 337 61.6 11.53
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Reference Nationality Gender Age
Body Height Body Weight

N Mean SD N Mean SD

4 ,CTQU\��
����� Poland

Male N/A N/A N/A N/A N/A N/A N/A

Female ����� 106 152.4 6.92 106 65.4 10.5

5 Hu et al. (2007) China

Male 65.2–85.1 50 165.5 54.3 50 68 10.6

Female 65.0–80.7 55 152.6 69.3 57 60 9.7

6
Pennathura &  

Dowling, (2009)

Mexican 

Americans

Male ������ 40 166.4 7.90 N/A N/A N/A

Female ����� 106 152.5 9.89 N/A N/A N/A

7
(CTWSWG��GV�CN��

(2006).
Bangladesh

Male ������ 718 159.7 6.1 718 47.7 8.6

Female ������ 478 147.0 5.7 478 41.1 9.4

8
Rosnah et al, 

(2009).
Malaysia

Male 60 and above 129 162.3 7.5 129 66.6 11.3

Female 60 and above 101 149.0 5.8 101 60.0 13.8

9
Barbosa, et al. 

(2005)
$TC\KN

Male 60 and above 770 164.4 0.06 770 68.20 12.41

Female 60 and above 1124 150.0 0.05 1124 62.57 0.06

10
%QSWGKTQ��GV�CN��

(2009)
Cuba

Male �������� 708 166.0 0.07 708 63.36 12.32

Female �������� 1197 152.8 1.92 1197 59.40 12.51

11
Suriah, et al.  

(1998)
Malaysia

Male ����� 140 159.4 7.3 140 55.42 11.82

Female ����� 204 146.0 5.1 204 47.78 10.77

12
Santos, et al, 

(2004).

Chile Male 60–99 411 164.6 7.1 411 73.2 13.0

Female 60–99 807 149.8 6.3 809 63.6 13.4

This study Bahrain

Male ����� 34 34

Female ����� 50 50

It can be seen from Table (5) that anthropometric dimensions (body 

height and weight) of individuals from developed countries (Australia, 

Finland, Netherlands, Italy, USA, France, and Poland) are higher than 

anthropometric dimensions of individuals from developing countries 


%JKPC�� $CPINCFGUJ�� /CNC[UKC�� $TC\KN�� %WDC�� %JKNG�� CPF� $CJTCKP���
Anthropometric dimensions of developed countries are 168.18 cm, and 

73.95 kg for height and weight respectively for males, and 153.79 cm 

and 64.22 kg for height and weight respectively for women. However, 

developing countries anthropometric dimensions are 163.54 cm and 63.21 

kg for height and weight respectively for males, and 149.96 cm and 56.35 

kg for height and weight respectively for women. Mediterranean elderly 

(Italy, Greece, and Greeks living in Australia) showed to have higher 

Table 5 Continued 625
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values of BMI than their counterparts from Europe, Asia, Africa, and the 
United States. Furthermore, it is to note that anthropometric differences 
are also seen among populations from developed countries. Women had 
higher values in BMI and triceps skin fold, whereas men had higher values 
in muscle mass (indicated by muscle circumference measurements and 
indices) (Launer & Harris, 1996). 

Second, providing anthropometric data to use in the future design: It 
has already been mentioned that human beings experience a lot of changes 
when they are old. In fact, these changes take place at all personality 
levels (somatic, cognitive, affective and spiritual levels). These changes 
should be taken into consideration when designing for them. It is worth 
mentioning that what has been deigned for use by younger adults does not 
PGEGUUCTKN[�ſV�VJG�GNFGTN[��6JGTGHQTG��FGUKIPU�UJQWNF�DG�URGEKſECNN[�OCFG�
HQT�VJG�GNFGTN[��-CTYQYUMK�
������FGſPGF�QPG�QH�VJG�IGPGTCN�FKOGPUKQPU�
of ergonomics discipline as design whether it is in its traditional form or 
in its new form of the universal design. It can be considered as a new 
RCTCFKIO�VJCV�ECP�IQ�JCPF�KP�JCPF�YKVJ�GTIQPQOKEU�VQ�ſV�YQTM��GSWKROGPV�
CPF�GPXKTQPOGPV�VQ�RGQRNG�
1UVTQHH���������+V�KU�FGſPGF�CU�őCP�CRRTQCEJ�
to creating environments and products that are usable by all people to the 
greatest extent possible” (Mace, et al. 1991). The Center for Universal 
Design of the School of Design at the State University of North Carolina, 
USA, has given seven principles that guide designers in their design 
endeavor.  These are: 
���'SWKVCDNG�WUG��VJG�FGUKIP�KU�WUGHWN�CPF�CEEGUUKDNG�VQ�CNN�RGQRNG�CPF�JCU�
the same mode of use. 
��� � (NGZKDNG� WUG�� VJG� FGUKIP� UWKVU� OWNVKRNG� KPFKXKFWCN� RTGHGTGPEGU� CPF�
abilities. 
���5KORNG� CPF� KPVWKVKXG�WUG� �� VJG�FGUKIP� KU� WPFGTUVCPFCDNG� CPF� TGCFCDNG�
regardless of experience, knowledge, language skills or levels of cognition 
and concentration 
���2GTEGRVKDNG�KPHQTOCVKQP��VJG�FGUKIP�JCU�VJG�KPHQTOCVKQP�PGGFGF�HQT�WUG��
regardless of environmental conditions and users’ sensory capabilities. 
���6QNGTCPEG�HQT�GTTQT���VJG�FGUKIP�OKPKOK\GU�VJG�FCPIGTQWU�EQPUGSWGPEGU�
arising from accidental or unintended actions. 
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���/KPKOWO�RJ[UKECN� GHHQTV� ŌVJG�RTQFWEV� ECP�DG�WUGF� GHſEKGPVN[� CPF� KU�
convenient with a minimum of fatigue. 

7. Dimensions appropriate for use and comfort – they provide space and 

FKOGPUKQPU� VQ� GPUWTG�ƀGZKDKNKV[�� TGCEJ��OCPKRWNCVKQP�CPF�WUG� TGICTFNGUU�
QH� VJG� WUGTŏU� UK\G�� RQUVWTG� CPF� OQDKNKV[�� VJG� EQORQPGPVU� CTG� YKVJKP�
comfortable reach (Story, et al. 1998). 

Nowak (2006) stated: ”By adjusting the articles of daily use, appliances, 

and interior furnishings to the dimensions and physical predispositions of 

the elderly, ergonomics not only provides this group of people with the 

facilities for living independently, but also contributes to the increase of 

their life comfort and often prevents them from dangerous accidents“. 

Elderly ergonomic designs will not achieve their aims unless elderly 

abilities and limitations are known. In this study, various anthropometric 

measurements have been taken to be put at the hands of designers to 

use while designing for the elderly. The various standing heights, the 

lengths, the sitting heights and the circumferences are used in designing 

the reach wherever it is needed (at home, at work, at hospital). Strength 

measurements are to be used in designing work, tasks and operations that 

need grip, push, and pull. However, hand and foot measurements are used 

in the design of tools and clothing such as gloves and shoes.

4. Conclusion: The aim of this research was to investigate the 

CPVJTQRQOGVTKE�RTQſNG�QH�VJG�GNFGTN[�KP�$CJTCKP��UVWF[�VJG�CPVJTQRQOGVTKE�
differences between the males and females subgroups, between the 

elderly age groups, and between elderly from Bahrain and elderly from 

QVJGT� PCVKQPCNKVKGU�� (KTUV�� VJG� RTQſNG� JCU� DGGP� ENCTKſGF� VJTQWIJ� XCTKQWU�
anthropometric measurements taken from both the Bahrainis and from 

international subjects. Second, the anthropometric differences have 

been calculated. Third, anthropometric data are ready to use in design or 

redesign purposes. It is known that older people often have problems using 

everyday products because the design of many commonly used products 

do not take into account their limitations. Further, despite the fact that 

the authors were willing to measure as large a sample of the elderly as 

possible, the dispersion of the elderly among day care houses, their homes, 
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at work and at hospitals prevented the authors from having a larger sample. 

Likewise, the most beautiful lesson that has been learned in this research 

YCU� VQ� VT[�ſTUV� VQ� WPFGTUVCPF� VJG� PGGFU� QH� VJG� GNFGTN[� VQ�OCKPVCKP� VJGKT�
self respect and independence, and treat them accordingly.  This may be 

the access to building good relationship with them so that anthropometric 

OGCUWTGOGPVU�CTG�ECTTKGF�QWV�GHſEKGPVN[��

Acknowledgements: Researchers would like to thank the Deanship of 

5EKGPVKſE�4GUGCTEJ� HQT�ſPCPEKCN� UWRRQTV� CPF� HQT� GPEQWTCIKPI� HCEWNV[� VQ�
ECTT[�QWV�UEKGPVKſE�TGUGCTEJ�CV�VJG�7PKXGTUKV[�QH�$CJTCKP�

References:
Alam, I., Larbi, A., Pawelec, G. and Paracha, P. (2011). Relationship between 

anthropometric variables and nutrient intake in apparently healthy male 

elderly individuals: A study from Pakistan. Nutrition Journal. 10, 1-9

#NNKUQP�� &�� $��� )CNNCIJGT�� &��� *GQ��/�� 2K�5WP[GT�� (�:�� �� *G[OUſGNF�� 5�� $��
(1997). Body mass index and all-cause mortality among people age 70 and 

over: the Longitudinal Study of Aging. International Journal of Obesity. 21, 
424–431

Anstey, K. J. & Low, L.F. (2004). Normal cognitive changes in aging. Australian 
Family Physician. 33(10), 783- 787.

Barbosa, A. R., Souza, J. M. P., Lebrão, M. L., Laurenti, R., and Marucci, M., 

(2005). Anthropometry of elderly residents in the city of São Paulo, Brazil. 

Cad. Saúde Pública, Rio de Janeiro. 21(6), 1929-1938.

Bisai, S., Bose, K., Khatun, A. and Bauri, H. (2009). Age-Related Anthropometric 

changes and Undernutrition among Middle Aged and Older Savar Tribal 

Females of Keonjhar District, Orissa, India. Journal of Life Sciences, 1(1), 

21-26

Martins dos Santosa,D. and Sichieri, R. (2005). Body mass index and measures 

of adiposity among elderly adults. Revista de Saúde Públicav, 39 (2), 1-6

Buskirk, E.R, and Hodgson, J.L. (1987). Age and aerobic power: The rate of 

change in men and women. Federation proceedings. 46, 1824-1829.

Christensen, H. (2001). What cognitive changes can be expected with normal 

aging? Australian and New Zealand Journal of Psychiatry. 35, 768–775.

628



Journal of Educational & Psychological Sciences

 V
o

lu
m

e 
16

 N
u

m
b

er
 1

 M
ar

ch
 2

01
5

�KÁGM��$��©\V×TM��#��/C\KEKQþNW��/��/���ćPCPÁ��0��CPF�-WTVQþNW��5��
�������#�
novel cut-off for abdominal obesity derived from various anthropometric 
indices to predict body composition: arm fat area.  Turkish Journal of 
Medical Sciences. 40 (4), 515-523

Coqueiro, R., M.S., Barbosa, A. R., and Borgatto, A. F. (2009). Anthropometric 
measurements in the elderly of Havana, Cuba: Age and sex differences. 
Nutrition. 25, 33–39.

Corish, C.A., Kennedy, N.P., (2003). Anthropometric measurements from a 
cross-sectional survey of Irish free-living elderly subjects with smoothed 
centile curves. British Journal of Nutrition. 89 (1), 137–145.

Delarue, J., Constans, T., Malvy, D., Radignac, A., Couet, C., and Lamisse, F., 
(1994). Anthropometric values in an elderly French population. British 
Journal of Nutrition. 71, 295-302

Faruque, A., Khan, A. I., Roy, C. N., Malek, M. A., Salam, M. A., and Khaled, M. 
A., (2006). Anthropometric Characteristics of Elderly People: Observations 
at a Large Diarrheal Hospital in Dhaka, Bangladesh. Southeast Asian Journal 
of Tropical Medicine and Public Health. 37 (4), 784-792.

Frisancho, A. (1981). New norms of upper limb fat and muscle areas for 
assessment of nutritional status. American Journal of Clinical Nutrition, 34, 
2540-2545.

Frisancho, R. (1990). Anthropometric standards for the assessment of growth and 
nutritional status. Ann Arbor: The University of Michigan Press. 

Groves, R., Fowler, F., Couper, M., Lepkowski, J., Singer, E., and Tourangeau, 
R., (2004). Survey Methodology. Hoboken: Wiley.

Habib, F. (2009). Incidence of Depression among Elderly Attending Primary 
Health Care Centers. Bahrain Medical Bulletin. 31(4), 1-7.

Hertzberg, H.T.E. (1968). The conference on standardization of anthropometric 
techniques and terminology. American Journal of Physical Anthropology. 
28(1), 1-16.

Hettinger, T. (1960). Muskelkraft bei Mannern und Fraun. Zentralblatt Arbeit 
und Wissenschaft. 14, 79-84. 

Hu, H., Li, Z., Yan, J., Wang, X., Xiao, H., Duan, J., and Zheng, L., (2007). 
Anthropometric measurement of the Chinese elderly living in the Beijing 
area. International Journal of Industrial Ergonomics. 37, 303–311.

629



 V
o

lu
m

e 
16

 N
u

m
b

er
 1

 M
ar

ch
 2

01
5

Elderly anthropometrics for ergonomic purposes Prof. Muna Al-Ansari, Prof. Mohamed Mokdad

*WCPI�� $��� 4QFTGKIWG\�� $�.��� $WTEJſGN�� %�/��� %J[QW�� 2Q�*��� %WTD�� ,�&�� CPF�
Sharp, D.S. (1997).  Associations of adiposity with prevalent coronary heart 
disease among elderly men:  the Honolulu Heart Program, International 
Journal of Obesity and Related Metabolic Disorder. 21 (5), 340-348.

Jarosz, E., (1999). Anthropometry of elderly women in Poland: dimensions for 
design. International Journal of Industrial Ergonomics. 25, 203-213.

Karwowski, W. (2005) Ergonomics and human factors: the paradigms for science, 
engineering, design, technology and management of human-compatible 
systems, Ergonomics. 48, 436-463.

Kirvesoja, H., VaKyrynen, S., and Hak I. A. (2000). Three evaluations of task-
surface heights in elderly people‘s homes. Applied Ergonomics. 31, 109-119

Kothiyal, K., and Tettey, S., (2000). Anthropometric data of elderly people in 
Australia. Applied Ergonomics. 31, 329-332.

Kuczmarski, M.F., Kuczmarski, R.J., and Najjar, M., (2000). Descriptive 
anthropometric reference data for older Americans. Journal of the American 
Dietetic Association. 100 (1), 59–66.

 Launer, L. and Harris, T. (1996). Weight, Height and Body Mass Index 
distributives in geographically and ethnically diverse samples of older 
persons.  Age and Ageing. 25, 300-306.

.KRUMK�� 2�5��� 6QTTCPEG�� #��� -GNN[�� 2�,�� CPF� ,COGU�� 1�(�� 
������� #� UVWF[� QH�
PWVTKVKQPCN�FGſEKVU�QH�NQPI�UVC[�IGTKCVTKE�RCVKGPVU��Age and Ageing. 22, 244-
255. 

Mace, R.L., Hardie, G.J., and Plaice, J.P. (1991) Accessible environments: 
Toward universal design. In W. Preiser, J. Vischer and E. White, (Eds.) 
Design Interventions: Toward a More Human Architecture, Van Nostrand 
Reinhold: New York.

/QNGPDTQGM��,�(�/���
�������#PVJTQRQOGVT[�QH�GNFGTN[�RGQRNG�KP�VJG�0GVJGTNCPFU��
research and applications. Applied Ergonomics. 18(3), 187–99.

Nowak, E. (1996). The role of anthropometry in design of work and life 
environments of the disabled population. International Journal of Industrial 
Ergonomics. 17 (2), 113-121

Nowak, E. (2006). Anthropometry for the Needs of the Elderly. In W. Karwowski 
(Editor). International Encyclopedia of Ergonomics and Human Factors, 
Second Edition. CRC Press.

 

630



Journal of Educational & Psychological Sciences

 V
o

lu
m

e 
16

 N
u

m
b

er
 1

 M
ar

ch
 2

01
5

Ogawa, T., Spina, R.J., Martin, W. H. Kohrt, W. M. Schechtman, K. B., Holloszy, 
J.O,  and Ali Ehsani, A.A. (1992). Effects of Aging, Sex, and Physical 
Training on Cardiovascular Responses to Exercise. Circulation. 86 (2), 494-
503.

Ostroff, E. (2001). Universal Design: The New Paradigm. In W.F.E. Preiser and 
E. Ostroff, (Eds.) Universal Design Handbook. New York: McGraw-Hill.

Panchon, E. Lobato, R. Sanchez, F. and Panchon, A. (2004). Index for quality 
control in anthropometric surveys. International Journal of Industrial 
Ergonomics. 34, 479–482.

Patil, V.C, Parale, G.P, Kulkarni, P. M, Patil, H.V. (2011). Relation of 
anthropometric variables to coronary artery risk factors.  Indian Journal of 
Endocrinal Metabolism. 15 (1), 31-37

Pennathur, A., and Dowling, W., (2009). Effect of age on functional anthropometry 
of older Mexican American adults: a cross-sectional study. International 
Journal of Industrial Ergonomics. 32, 39–49.

Perissinotto, E., Pisent, C., Sergi, G., Grigoletto, F., and Enzi, G. (2002). 
Anthropometric measurements in the aged people: age and gender 
differences. British Journal of Nutrition. 87 (2), 177–186.

Pheasant, S., (1996). Bodyspace. 2nd Edition. London: Taylor & Francis.

Portero-MeLellan, K.C. Staudt, C., Silva, F. R. F., Delbue Bernardi, J. L.  Baston 
Frenhani, P. and Leandro Mehri, V. A. (2010). The use of calf circumference 
measurement as an anthropometric tool to monitor nutritional status in 
elderly inpatients.  Journal of Nutritional Health Aging. 14 (4), 266-270.

Quinn, J. (2002). Changing retirement trends and their impact on elderly 
entitlement programs. In S. Altman & D. Schactman (Eds.), Policies of an 
aging society (p. 295). Baltimore, MD: The John Hopkins University Press.

Roebuck, J., (1995). Anthropometric Methods: Designing to Fit the Human Body. 
Human Factors and Ergonomics Society, Santa Monica, CA.

Rosnah, M.Y., Mohd Rizal, H. and Sharifah Norazizan, S.A.R., (2009). 
Anthropometry Dimensions of Older Malaysians: Comparison of Age, 
Gender and Ethnicity. Asian Social science. 5 (6), 133- 140.

5CPVQU��,��.����#NDCNC��%���.GTC��.���)CTEÆ��%���#TTQ[Q��2���2GyTG\�$TCXQ��(���#PIGN��
$���CPF�2GNCyG\��/���
�������#PVJTQRQOGVTKE�/GCUWTGOGPVU�KP�VJG�'NFGTN[�
Population of Santiago, Chile. Nutrition. 20, 452– 457.

631



 V
o

lu
m

e 
16

 N
u

m
b

er
 1

 M
ar

ch
 2

01
5

Elderly anthropometrics for ergonomic purposes Prof. Muna Al-Ansari, Prof. Mohamed Mokdad

Seidell, J.C., & Visscher, T.L.S. (2000). Body weight and weight change and their 
health implications for the elderly. European Journal of Clinical Nutrition. 
54 (suppl. 3), S33-S39. 

Smith, S., Norris, B., Peebles, L. (Eds.), (2000). Older Adult Data: The 
Handbook of Measurements and Capabilities of the Older Adult. Institute 
for Occupational Ergonomics, University of Nottingham, Nottingham, U K.

5VQT[��/��(���/WGNNGT��,��.����/CEG��4��.��
������� The Universal Design File; 
Designing for people of all ages and abilities. Raleigh, North Carolina State 
University School of Design.

Suriah, A., Zalifah, M.K., Zainorni, M.J., Shafawi, S., Mimie Suraya, S., Zarina 
N. and Wan Zainuddin W.A, (1998). Anthropometric measurements of the 
elderly. Malaysian Journal of Nutrition. 4, 55-63.

United Nations, (2006).  Population aging 2006, Department of Economic and 
Social affairs, population Division.  United Nation Publication, Sales NO. 
E.06.X111.2.

Winn, F.J, and Ilmarinen, J. (2000). An international perspective on the older 
worker. International Journal of Industrial Ergonomics. 25(5), 461-463.

Wolfe, W., Campbell, C., Frongillo, E., Haas, J., and Melnik, T. (1994). Overweight 
schoolchildren in New York State: prevalence and characteristics. American 
Journal of Public Health, 84, 807-813.

World Health Organization. (1995). Physical Status: The Use and Interpretation 
of Anthropometry. Geneva, Switzerland: World Health Organization.

9TKIJV��7���)QXKPFCTCLW��/��/KVCN��#���
�������4GCEJ�RTQſNGU�QH�OGP�CPF�YQOGP�
65 to 89 years of age. Experimental Aging Research. 23, 369–395.

632


