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ABSTRACT:

Constant exposure of human body to any kind of work or profession brings remarkable
changes in the body morphology and its physiology either in positive or negative outcomes.
Present study has been conducted on a total of 200 adult male carpenters ranging in age from
30-40 years belonging to the different urban and rural areas of Punjab state. They were
measured anthropometrically for gross body measurements, skinfolds, circumferences,
segmental lengths and body breadths following the standardized techniques of Lohman et
al. 1988. Systolic and diastolic blood pressure was also recorded for each subject. Findings of
the study indicate that carpenters show balanced type of somatotyping i.e. endo-mesoporphic
type. Remarkable proportional development has been observed in the hand breadth and
forearm length. Upper region of body carries more adipose tissue mass in comparison to the
lower region and more development of muscle mass. Majority of the carpenters are found to
be under normal grades of body mass index, waist hip ratio, blood pressure values and thus
run the lower risk of developing CHDs and CVDs.

Key words: Carpenters, Occupation, Anthropometry, Health status, Proportional
development, Fractional body masses, Somatotyping, Adult males.

INTRODUCTION

Physical efficiency, body movement and performance in many daily activities can be
determined through the study of human body morphology, body proportions, body
composition and physique and are increasingly used as primary indicators of healthy growth
and development (Bogin, 1999). The concept of human physique and its quantification was

critically studied by Sheldon et al., (1940) and its modern methods are devised by Heath and
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Carter, (1967) which has found wide applications throughout the world. Somatotypic
relationship studies in different occupations by Damon and McFarland (1955) along with role
of genetic or constitutional factors in job preference indicated that variability of somatotype
decreased as the level of success increased in the occupation. An effect of altitude, ethnicity-
religion, geographical distance, and occupation shows remarkable impact on adult
anthropometric characters and body dimensions and about 50% of the total variance in shape
and size factors could be identified (Majumder et al.1986). Clinically various epidemiological
studies provide important information regarding various risk factors, viz. age and sex
(Connigham & Kelsey, 1984; Leino et al.,, 1994; Hurwitz & Morgenstern, 1997) and
occupation (Kelsey, 1982; Bongers et al.,1988; Battie et al.,1990;Piazzi et al.,1991; Piccinni et
al.,1992;Limburska et al.,1996;Rothenbacker et al.,1997; Nubling et al.,1997; Singh et al.
2012) such that risk of developing heart related disorders, obesity and blood pressure

alterations etc.

Many studies highlighted the impact of various different occupations on the body morphology
of the individual and build up the relationship with the physical efficiency of the person but
anthropometric research on the traditional occupations of Punjab is still lacking. Present study
was framed to analyze the impact of professional work on the body dimensions and physical

fitness in one of the traditional occupational group of Punjab i.e. carpenters.

SUBJECTS AND METHODS

The present cross-sectional research has been conducted on 200 adult males ranging in age

from 30-40 years who are Carpenters by profession.

Research Design: A total of 200 adult males ranging in age from 30-40 years were measured
for various anthropometric measurements during April, 2002 to January, 2004 from the
various urban and rural areas of Punjab state including Sri Amritsar Sahib, Bathinda,
Kapurthala, Ludhiana, Moga, Sri Muktsar Sahib and Patiala districts following the
standardized techniques of Lohman et al. (1988). Measurements were taken on right side of
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each subject Subjects were contacted personally and appointment had been taken for

examination.

Statistical Analysis: z-values for proportionality assessment are calculated using the formula
given by Ross & Wilson (1974) : z = (1/s)(v(170.18/h)* —p) where s — phantom standard
deviation for given variable, v-any variable, 170.18 — constant height of Phantom, h-subject
height in cm, d-dimensional constant (1 for height, width, lengths, girths and skinfolds,2 for
all areas and 3 for all masses and volumes),p-phantom value of any variable .Gross phantom

specifications are used as given by Ross and Ward (1982).

All the three primary components of physique have been calculated using equations given by

Carter (1980).

Various fractional body masses have been calculated from the body measurements utilizing

phantom Stratagem by Drinkwater and Ross (1980) method.

Brachial-Femoral Adipo-Muscular Ratio (BAMR/FAMR) has been calculated using the
formulae given by Vague et al. (1971)

Classification of body mass index has been done using the criteria given by WHO (2002)

Grading of WHR given by Willet et al. (1999) has been used to find out the prevalence of risk
of developing cardiovascular diseases. Criteria given by WHO/ISH (1999) for the
classification of blood pressure levels has been used for the present study to diagnose the
prevalence of Normal, Optimal, High-Normal, Isolated Systolic Hypertension and different

grades of hypertension.

RESULTS

Table 1 shows the Mean somatotypes of Carpenter are 4.09 - 3.46 - 2.89 and indicate
dominancy in endomorphy component. Somatotype distributions provide the information
about the magnitude of dispersion or scatter of somatotypes about their mean values. Ross and
Wilson (1973, 1974) presented formulae to calculate the distance between any two
somatoplots and the dispersion around the mean somatoplot (or somatotype) in two and three

dimensions. Somatotype Dispersion Mean (SDM) is the average of the distance in two
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dimensions and Somatotype Attitudinal Mean (SAM) in three dimensions, between any two
somatoplots.Mean values of somatotype components in two (SDM) and three (SAM)

dimensions are 4.76 and 2.11 respectively.

Table 1: Somatotype Analysis (Carter,1980) of Carpenters

Endomorphy Mesomorphy Ectomorphy SDM SAM
Mean SD Mean SD Mean SD Mean SD Mean SD
4.09 1.11 3.46 1.42 2.89 1.49 4.76 2.56 2.11 0.99

SDM - Somatotype Dispersion Mean SAM — Somatotype Attitudinal Mean
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Figure 1: Somatoplots in Carpenters

Descriptive statistics of gross body measurements, skinfold thickness, body circumferences,
segmental lengths and body breadths along with its proportional z values have been shown in

Table 2.
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Individual somatotypes of Carpenters are mostly present in the meso-endomorphic followed
by ecto-endomorphic regions of the somatocharts (Figure 1).Their mean somatoplots show

balanced endomorph type of body physique in carpenters.

It has been found that proportional weight of carpenters is more with respect to their height.
Z- values for all the skinfolds are negative in Carpenters thus indicates lesser proportional
development of subcutaneous tissue at all sites in relation to stature than phantom. In case of

Table 2: Mean Values and SD (standard Deviation) of Gross Body Measurements, Skinfold thickness,
Body Circumferences and Segmental Lengths & Breadths of Carpenters with reference to its proportional
development (Mean Z values)

Parameter Mean SD Mean Z-value SD Z-value
Height (cms) 166.69 5.93 - -
Weight (kg) 61.38 8.66 0.10 1.10
Body Mass Index (BMI) 22.09 2.99 - -
Waist Hip Ratio (WHR) 0.91 0.17 - -
SKIN FOLDS (mm) Mean SD Mean Z-value SD Z-value
Triceps 11.31 3.95 -0.86 0.88
Biceps 7.05 2.81 -0.39 1.44
Forearm 5.67 1.97 -0.39 0.83
Subscapular 14.88 4.08 -0.31 1.09
Suprailiac 13.68 4.73 -0.99 0.65
Thigh 12.69 3.47 -1.68 0.42
Calf 9.57 3.02 -1.33 0.65
Abdominal 17.29 5.01 - -
CIRCUMFERENCE (cms) Mean SD Mean Z-value SD Z-value
Upper Arm 27.04 2.59 0.31 1.12
Forearm 25.94 1.78 0.97 1.26
Wrist 16.88 0.93 1.19 1.26
Thigh 48.01 4.51 -1.59 1.15
Calf 31.92 3.27 -1.14 1.49
Chest 89.86 6.64 0.76 1.38
Waist 83.12 9.99 2.92 2.31
Hip 92.24 8.65 -0.07 1.61
SEGMENTAL LENGTHS (cms) Mean SD Mean Z-value SD Z-value
Upper Arm 35.45 1.94 2.07 0.95
Forearm 28.82 2.30 3.54 1.54
Hand 17.94 0.92 -0.06 1.10
BODY BREADTHS (cms) Mean SD Mean Z-value SD Z-value
Hand 9.45 0.96 2.76 1.98
Humerus Bicondylar 6.79 0.54 1.31 1.64
Femur Bicondylar 8.50 1.05 -1.71 2.34
Biacromial 41.37 2.93 2.20 1.56
Biiliac 30.56 2.44 1.36 1.51
Transverse Chest depth 28.82 3.25 0.88 2.03
Antero-posterior Chest depth 21.29 2.28 3.08 1.72
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body circumferences thigh shows least ( z= -1.59) and waist shows maximum (z = 2.92)
proportional development in comparison to all the other circumferences. Out of all the
segmental lengths upper arm length (z=2.07) and among body breadths antero-posterior chest

depth (z=3.08) followed by hand breadth (2.76) are proportionally more developed.

Fractional body masses analysis (Table 3) indicates that muscle mass is more in carpenters in
comparison to other three components. Higher values of Brachio adipo muscular ration
(BAMR) in comparison to the Femoral adipo muscular ratio (FAMR) indicates more

development of adipose tissue mass in the upper region of the body.

Table 3: Body Composition Analysis of Carpenters.

Fractional Body Masses Mean SD
(Drinkwater and Ross (1980))

Fat Mass 8.57 2.09
Skeletal Mass 10.21 1.87
Muscle Mass 19.46 2.75
Residual Mass 18.76 2.23
Brachial-Femoral Adipo-Muscular Mean SD
Ratio (Vague et al.1971)

Arm Muscle Area 46.90 9.04
Arm Fat Area 11.86 4.32
Brachio Adipo Muscular Ratio 0.25 0.10
Thigh Muscle Area 155.76 29.19
Thigh Fat Area 29.35 8.84
Femoral Adipo Muscular Ratio 0.19 0.05
Mean Adipo Muscular Ratio 0.22 0.06
Percentage Adipose tissue mass 16.50 5.10
Absolute Adipose Tissue Mass 10.31 3.96

Table 4: Body Mass Index (BMI) classification of Carpenters using WHO (2002) criteria.

Body Mass Index (BMI) Grade Carpenters
(n=200)
<16 Grade-3-Thinness 1(0.5%)
16-16.99 Grade-2-Thinness 2 (1%)
17-18.49 Grade-1-Thinness 18 (9%)
18.5-22.99 NORMAL 116 (58%)
23-29.99 Grade-1-Overweight 61 (30.5%)
30-39.99 Grade-2-Overweight 2 (1%)
>40 Grade-3-Overweight -
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Using criteria of BMI classification (WHO, 2002) all the individuals (n=200) from the present
study has been categorized into different grades of body mass index (Table 4). It has been
observed that maximum number of individuals that lie in the normal range of BMI are 58 %
and about 30.5% individuals lie in the grade-1-overweight and there is no individual lying
under the grade-3-overweight.Percentage of individuals fall under the grade 2 and 3 is almost

negligible i.e. about 0.5% and 1% .Mean values of BMI are given in the Table 2.

Grading or classification of WHR given by Willet et al.,(1999) has been used to find out the
prevalence of risk of developing cardiovascular (CVD) and coronary heart (CHD) diseases in
Carpenters (Table 5). Results of the study indicates that maximum risk of developing CVD
and CHD has been observed in 8.5% of carpenters and 86.5% are under low risk of

developing CVD and CHD. Mean and SD values are given in the Table 2.

Table 5: WHR classification (Willet et al., 1999) in Carpenters

Waist Hip Ratio (WHR) Range Carpenters (n=200)
<0.95 163 (86.5%)
0.96 -0.99 20 (10%)
21 17 (8.5%)

Table 6 provides the information about the prevalence of hypertension in the carpenters using
the criteria given by WHO/ISH (1999). Maximum number of Carpenters (about 59%) lie in
the normal range of blood pressure and about 3.5% of individuals under the category of

Isolated Systolic Hypertension.

Table 6: Prevalence of hypertension in Carpenters.

CATEGORY Carpenters N=200
Optimal 24(12%)
NORMAL 118(59%)
High-Normal 44(22%)
Grade -1-Hypertension. 5(2.5%)
Grade -2-Hypertension 1(0.5%)
Grade -3-Hypertension 0(0%)
Isolated Systolic Hypertension 7(3.5%)
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DISCUSSION

Carpenters are the wood workers hired on contractactual basis called ‘Tarkhan’ in the region
of the Punjab. Their expertise are miniature timber wood works such as almirahs, furniture,
crockery racks, doors and windows panes and a new concept in modular kitchen woodwork.
There work routine involves heavy physical activity with long-standing hours. In the present
study carpenters show that endomorphic component dominates along with mesomorphic
component (Table 1 and Figure 1). Higher value of endomorphy indicates a predominance of
body fatness, which might be due to their habitual sitting job. While the body remains static, it
is the upper limbs, which performs all tasks. Very little activity of the whole body is involved
which seems to be the cause for the dominance of endomorphic components of the
somatotype. This fact is well corroborated by findings of Kumar et al. (1997) who reported
that sedentary activities generally have a little higher endomorphic value than that for the
person involved in heavy and hard physical labor. Habitual physical activity plays a
significant role in restricting the endomorphic component to a certain extent. Alhough genetic
factors may be also responsible for the same. In Carpenters, very hard physical labor is
required which shows more development of mesomorphic component along with
endomorphy. Similarly body compositional analysis indicates more muscle mass development
in the upper region of the body of carpenters in comparison to the lower body regions (Table
3). BAMR/FAMR ratios indicate that upper region of the body of carpenters have more
adipose tissue mass. Pattern of regional subcutaneous fat distribution is also influenced by
age, sex, nutritional status, habitual physical activity patterns and possibly ethnic background
(Garn et al., 1998 and Norgan, 1991). According to Cronk et al.(1982) reduction in the
subcutaneous fat over the extremities happens, concurrent with the fat deposition over the

trunk region of the body in older subjects.

Maximum proportional development of hand breadth of carpenters is due to the fact that while
running the wood-clearing instrument, continuously to and fro movements of upper extremity
take place. Both the arms are used to handle that instrument. Otherwise in some processes

right arm is used for hammer hitting and left one is used to hold the nails. Continuous holding
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of wood clearing instrument by Carpenters may result in broadening their hand and

proportionally more development of fore arm length.

Generally very low and very high values of BMI indicate an increased mortality risk almost
among all the cultures (Waaler, 1984; Bray, 1987; Campbell and Ulijaszek, 1994 and
Kennedy and Garcia, 1994). Lower limits of BMI depend not only on the fat mass and fat free
mass but also on the level of habitual physical activity of a person especially if the energy
balance tends to be negative (James et al., 1988). More strenuous work tends to lower the
value of BMI and will probably imply an effect on work capacity thus carpenters under study

lie more towards the normal (58%) and thinness grades (10.5%) of BMI classification.

About 96.5% of carpenters are under the low risk of developing cardiovascular (CVDs) and
coronary heart diseases (CHDs) and only 8.5% of the individual under study has develop the
risk of the same (Table 5). More value of WHR are reflecting greater risk of non-insulin
dependent diabetes mellitus and are also associated with impaired glucose tolerance (IGT) in
both males and females after controlling for age (Hartz et al.,1983,Krotkiewski et al.,1983 and
Sekikawa et al.,1999).

In case of prevalence of hypertension about 71% of carpenters lie under normal blood
pressure grades and only 3.5% of them are diagnosed with isolated systolic hypertension
(Table 6) which may be due to some occupational stress, genetical factors or environmental
conditions etc. According to Kivimaki et al., 2002 work stress has adverse effect on health
particularly the risk of cardiovascular disease. These health risks were derived from the
mismatch between high efforts at work and low reward received in turn. According to Opit et
al. (1984) risk of higher blood pressure is more in low status occupations than those in
professional or technical workers, which is further related to work through neuron-endocrine
stress mechanism associated with certain occupational characteristic whether the monetary or

financial situation of low status occupation is responsible for it is not very clear.
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