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ABSTRACT The present study examines the association of nutritional status with handgrip strength of female
labourers and sedentary women of Jalandhar, Punjab, India. A total of 100 female labourers and 100 sedentary women
participated in this study. Age range was between 18 to 40 years. Selected anthropometric measurements were taken
and nutrition indices were calculated using standard equations. Handgrip strength was measured using a digital handgrip
dynamometer. The findings of the present study indicate highly significant differences (P<0.001) in following
nutritional status indicators: BMI (t = 9.73), triceps skin fold (t = 5.93), arm circumference (t = 10.69) and arm
muscle area (t = 8.63) between right hand dominant female labourers and the sedentary females. Also, the right hand
dominant female labourers (20.67 kg) have lesser mean handgrip strength than their sedentary counterparts (22.75
kg). It could be concluded that despite of their higher level of physical activity, female labourers had both lower
handgrip strength and lower values of nutritional indices than their sedentary counterparts because of their poor

nutritional status.

INTRODUCTION

Handgrip strength isameasure of strength of
several muscles in the hand and the forearm
(Bassey and Harrie 1991). It ismeasured in either
kilograms or Newtons by sgueezing a handgrip
strength dynamometer with one’s maximum
strength (Bassey 1990). The power of grip isthe
result of forceful flexion of all finger jointswith a
maximal voluntary force that the subject is able
to exert under normal biokinetic conditions
(Richards et al. 1996; Bohannon 1997). The
estimation of hand grip strength is of immense
importancein determining the efficacy of different
treatment strategies of hand and also in hand
rehabilitation. The hand muscles play avital role
in the performance of day to day activities of
normal life such as using tools or transferring
from one position to another, such asrising from
a chair (Skelton et al. 1994). The relationship
between handgrip strength and a number of
variablesincluded morbidity (Klidjian et a. 1980),
mortality (Phillips 1986), the risk of falling
(Wickham et al. 1989), anthropometrictraits (Ross
and Rosblad 2002; Malinaet a. 1987; Koley et al.
2009), a range of functional ability variables
(Hughes et al. 1997; Hyatt et al. 1990) and
nutritional status (Guo et al. 1996) have been
reported. It isof great use asafunctional index of
nutritional status (Brozek 1984; Vaz et a. 1996;

Jegjeebhoy 1998). The hand grip strength is
positively associated with nutritional status, even
after controlling for potential confounders
including health status and socioeconomic
conditions (Chilimaand Ismail 1998, 2001) which
confirmed that those in lower BMI category had
lower mean handgrip strength. Poor nutritional
status, defined by low BMI and low arm muscle
area, emerged as a significant determinant of
impaired handgrip strength (Pieterse et al. 1998).
This study, therefore, was initiated to test the
hypothesis that poor nutritional status is asso-
ciated with poor functional ability (as measured
by handgrip strength) as a first step towards
understanding the role of nutrition in the live-
lihoods of female labourers.

MATERIAL AND METHODS

The present study is based on purposely
selected 100 women (mean age 28.57 years +
7.67) those who are working as labourers in
different constructional sites in and around of
Jalandhar city, Punjab, India. Also, 100 sedentary
women (mean age 29.85 years + 8.56) of same
placewere considered ascontrols. Agerangewas
between 18 to 40 years. The data collection was
undertaken under natural environmental condi-
tions, in residential areas and construction sites
situated in and around Jalandhar city, Punjab,
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India and with the consent of the subjects. The
study was approved by the local ethics commi-
ttee.

Anthropometry

All anthropometric measurements, viz.,
height, weight, BMI, triceps skinfold, mid-upper
armcircumference (MUAC), asammusclegirth, arm
muscle area, arm fat area and arm fat index were
measured on each subjectsby NK using standard
methodologies (Chilimaand |smail 1998; L ohmann
etal. 1988). All variables except height and weight
were measured on the right side of the body in
triplicate with the median value used as the
criterion.

The height was recorded during inspiration
using a stadiometer (Holtain Ltd., Crymych,
Dyfed, UK) to the nearest 0.1 cm, and weight was
measured by digital standing scales (Model DS
410, Seiko, Tokyo, Japan) to the nearest 0.1 kg.
Triceps skinfold (to the nearest of 0.1 mm) was
measured by Harpenden skinfold caliper (British
IndicatorsLtd., West Sussex, UK). BMI wasthen
calculated using the formulaweight (kg)/height?
(m)2. Armmusclegirth, Arm-musclearea, armfat
area and arm fat index were calculated using
standard methodologies (McArdleet al. 2001) as
shown below:

Arm muscle girth (cm) = G arm — (1t Skin fold
triceps)

Armmusclearea, cm?=[Garm- (TtSftri)] /4Tt
Armfat area, cm?=arm area—arm muscle area
Armfatindex, %fat area= (armfat area/ amareq)

The grip strength of both right and left hands
was measured using a standard adjustable digital
hand grip dynamometer (Takei Scientific
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Instruments Co., LTD, Japan) at standing position
with shoulder adducted and neutrally rotated and
elbow in full extension. The subjects were asked
to put maximum force on the dynamometer thrice
from both sides of the hands. The maximum value
was recorded in kilograms. All anthropometric
equipment and hand grip dynamometer were
calibrated before the assessment.

DataAnalysis

Descriptive statistics (mean + standard devia-
tion) were determined for al directly measured
and derived variables. Comparisons between
labourers and controls for all the measured
variables were made using an independent t-test.
Data were analyzed using SPSS (Statistical
Packagefor Socia Science) verson7.5.A 5% level
of probability was used to indicate statistical
significance.

RESULTS AND DISCUSSION

The descriptive statistics of female labourers
with right hand dominant and controls are
presented in table 1. The female labourers were
shorter in height (3.48%), lighter in weight
(35.68%), withlessBMI (26.76%), tricepsskinfold
(43.67%), arm circumference (22.21%), asammuscle
girth (18.66%), arm muscle area (42.08%), arm fat
area (64.34%), arm fat index (12.80%), right
handgrip strength (10.01%) and left handgrip
strength (10.62%) then the right hand dominant
sedentary females.

Table 2 shows the descriptive statistics of |eft
hand dominant femalelabourersand controls. The
femalelabourerswere shorter in height (0.05%),

Table 1: Descriptive statistics of female labourers and sedentary counterparts with right hand dominance

Variable Female labourers (n = 90) Sedentary females (n =94) t — value
Mean SD  Variance Mean SD Variance
Height (cm) 148.90 5.39 29.05 154.09 5.84 34.11 6.27*
Weight (kg) 43.44  6.77 45.83 58.94 11.05 122.10 11.53*
BMI (kg/m?) 19.58 2.68 7.18 24.82 4.45 19.80 9.73*
Triceps skinfold thickness (mm) 15.64 3.56 12.67 22.48 10.57 111.72 5.93*
Arm circumference (cm) 23.41 241 5.81 28.61 4.03 16.24 10.69*
Arm muscle girth (cm) 18.48 1.79 3.20 21.94 3.28 10.76 8.91*
Arm muscle area (cm?) 27.56 5.49 30.14 39.16 11.77 138.53 8.63*
Arm fat area(cm?) 16.63 5.09 25.91 27.34 7.52 56.55 11.35*
Arm fat index 36.56 8.11 65.77 41.24 4.04 16.32 4.93*
Hand grip strength Right (kg) 20.67 3.28 10.76 22.75 3.89  15.13 3.92*
Hand grip strength left (kg) 19.01 3.61 13.03 21.03 3.75 14.06 3.73*

**indicates P d<0.001
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Table 2: Descriptive statistics of female labourers and sedentary counterparts with left hand dominance

Variable Female labourers (n = 10) Sedentary females (n = 6) t — value
Mean SD  Variance Mean SD Variance
Height (cm) 153.85 4.62 21.34 153.93 5.02 25.20 0.03
Weight (kg) 4530 7.83 61.31 59.67 12.53 157.0 2.53*
BMI (kg/m?) 19.13 3.18 10.11 24.97 3.54 12.53 3.31**
Triceps skinfold thickness (mm) 15.00 4.00 16.00 22.17 5.34 28.51 2.84*
Arm circumference (cm) 23.00 2.69 7.24 28.41 4.69 21.99 2.58*
Arm muscle girth (cm) 18.29 1.53 2.34 21.45 3.08 9.49 2.34*
Arm muscle area (cm?) 26.79 4.64 21.53 37.27 10.19 103.84 2.37*
Arm fat area(cm?) 15.85 6.23 38.81 28.49 9.91 19.82 2.81*
Arm fat index 33.27 12.27 150.55 42.48 4.31 18.58 2.16*
Hand grip strength Right (kg) 19.37 3.94 15.52 23.63 2.13 4.54 2.80*
Hand grip strength left (kg) 22.21 3.95 15.60 25.00 3.05 9.30 1.58

*indicates P<0.05; **indicates P<0.001

lighter inweight (31.69%), withlessBMI (30.47%),
triceps skinfold (47.73%), arm circumference
(23.52%), arm musclegirth (17.27%), arm muscle
area(39.11%), amfat area(79.74%), arm fat index
(27.62%), right handgrip strength (21.99%) and
left handgrip strength (12.56%) then the left hand
dominant sedentary counterparts.

Figs. 1-10 presents the scatter plot of right
hand grip strength of femalelabourersby different
variables studied. In right hand dominant female
labourers, grip strength has positively significant
differences with height only, but considerably
positive correlations were noted with other
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Fig. 1. Scatter plot of hand grip strength (right)
of female labourers by height

nutritional indicators, viz., BMI, triceps skinfold,
upper arm circumference and arm muscle area.
Grip strength has long been thought of as a
possible predictor of overall body strength. But
littleinformationisavailableregarding this. Smith
et a. (2005) found a direct correlation in grip
strength and overall body strength in elderly
female populations. It is also reported that hand
grip strength determines the muscular strength
of an individual (Foo 2007). The present study
indicates that female |abourers have lower mean
valuesin al variables measured including lower
mean values of grip strength of both hands as
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Fig. 2. Scatter plot of hand grip strength (right)
of female labourers by weight
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Fig. 3. Scatter plot of hand grip strength (right)
of female labourers by BMI
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Fig. 5. Scatter plot of hand grip strength (right)
of female labourers arm muscle circumference
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Fig. 4. Scatter plot of hand grip strength (right)
of female labourers by triceps skinfold
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Fig. 6. Scatter plot of hand grip strength (right)
of female labourers by arm muscle girth
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Fig. 7. Scatter plot of hand grip strength (right)
of female labourers by arm muscle area
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Fig. 9. Scatter plot of hand grip strength (right)
of female labourers by arm fat index
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Fig. 8. Scatter plot of hand grip strength (right)
of female labourers by arm fat area
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compared to sedentary females. In fact, Chilima
and Ismail (2001) reported that hand grip strength
was positively associated with nutritional status,
even after controlling for potential confounders
including health status and socioeconomic
conditions. Their study also confirmed that those
inlower BMI category had lower mean handgrip
strength. Therefore, the poor nutritional statusis
associated with poor functional status as
assessed by handgrip strength. Pieterse et al.
(2002) aso reported that poor nutritional status,
defined by low BMI and low arm muscle area,
emerged as asignificant determinant of impaired
handgrip strength. In the present study too,
femalelabourershavelesser mean vauesfor BMI
(26.76% in right dominant and 30.47% in left
dominant hand) than controls. Thus, the results
of the present study indicatethat femalelabourers
have lower mean values in all variables used as
nutritional indicators and also they have lower
values of handgrip strength as compared to
sedentary females, lend support to the findings
that handgrip strength is positively associated
with nutritional status as reported in Japan by
Guoet a. (1996), in central Maawi by Chilimaet
al. (2001) and in Rwanda (north Tanzania) by
Pieterseet a. (2002).

Women working in different constructional
sites have poor nutritional status due to their
lower socio-economic conditions but they require
more physica strength i.e. handgrip strength to
performtheir daily work efficiently. Quitenaturally
poor nutritional status fails to provide adequate
handgrip strength to them affecting their skills.
Conversely, sedentary women possess compara
tively higher nutritional status, whereas they
require less energy per day asthey are not doing
any strenuous physical work. That makes for a
very complicated situation from two angles.
Firstly, the sedentary women are suffering from
obesity and its related diseases. Secondly, the
constructional workers are suffering from
malnutrition and diseases related to it.

One'snutritional statuswould lead to specific
levels of body mass, which in turn has been
found to correlate directly to grip strength. This
simple method of non-invasive measurement may
provide nutritionists and medical professionals
with valuable screening data, prior to further more
invasive testing.

NAVDEEP KAUR AND SHYAMAL KOLEY
CONCLUSON

Despitetheir higher level of physical activity,
female labourers had both lower handgrip
strength and lower values of nutritional indices
than their sedentary counterparts because of their
poor nutritional status. Thus, the results of this
study supports the hypothesis that poor nutri-
tional status is associated with poor handgrip
strength. Further studiesin thisline are required
to determine whether improved nutritional status
can strengthen the handgrip of an individual.
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