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ABSTRACT

Objective: To determine palmar grip force (PGF) in the elderly population and
its correlation with different parameters used in the usual practice of
evaluation of nutritional status in an elderly population.

Methodology: It was an observational, cross-sectional study. 300 elderly
people over 65 years old, who were doing gym exercises at UFC gym and
Structure gym, Lahore from December 2019 to July 2020. HS was obtained
using the digital dynamometer model EH101, using the average of three
measurements. The cutoff point considered for low muscle strength was HS <
27 kg for men and < 16 kg for women. The standard has been taken according
to the 2019 consensus of the European Working Group on Sarcopenia in Older
People (EWGSOP2, version 2019). For the statistical analysis, the Statistical
Package for Social Science 24.0 program was used and chi square test was
applied, considering it significant when p <0.05.

Results: The sample consisted of elderly people with a mean age of 71.71 +
5.97 years, of which 28% were aged between 65 and 75 years and 51.66%
were male. In the analysis of the HS, we found 57.9% of the elderly with loss of
muscle strength due to non-exercise during COVID-19. The muscle
circumference of the arm and tricipital skin fold indicators found the highest
percentages of malnutrition, 44.1%, and 57.8%, respectively. HS showed a
positive association between age and handgrip test levels.

Conclusion: There was a high frequency of elderly people with impaired
strength, but HS correlated only with APMT, not showing a direct relationship
with other anthropometric parameters used in the routine practice of
assessment with the elderly. Therefore, HS, or at least the evaluation of APMT,
becomes indispensable for the evaluation and physical exercise training of
elderly persons during COVID-19 pandemic.

Keywords: Handgrip strength, physical exercise, nutritional assessment, elderly,
gym exercise.
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physiological functions. It further increases the elder's

Introduction

Physical exercise activity is necessary for elderly
persons to keep anatomical and physiological functions
in old age. Due to COVID-19 pandemic, it has become
difficult for the elderly to move out and carry out
physical exercises at indoor gyms and outdoor parks.
The importance of handgrip strength in the elderly is
very important to be maintained as it is considered to be
a benchmark for a reduction in strength and

vulnerable to have dependence. Along with the decrease
in the handgrip, the grip speed slowdowns, weight loss
begin to occur, short breath exhaustion occurs after a
small physical activity. The simplest method adopted
during the COVID-19 to find out the physical ability of
the elderly is the handgrip test.

The palmar grip force (PGF) is one of the criteria used
by the American Society for Parenteral and Enteral
Nutrition (ASPEN) for the diagnosis of malnutrition,
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besides being a determinant of clinical results associated
to it. Low grip strength is a powerful predictor of
unfavorable outcomes for elderly patients, such as
longer hospital stay, increased functional limitations,
health-related quality of life, and death.*

Grasping strength correlates moderately with strength in
other compartments of the body, so it serves as a
reliable substitute for more complicated arm and leg
strength measures. Because of its ease of use, grip
strength is recommended for routine use in hospital
practice, specialized clinical settings, and community
health services for determining the health condition of
elderly persons.?

Mass and muscle strength vary throughout life, usually
increasing with the growth in youth and young
adulthood, being maintained in middle age and
decreasing with aging. In young adulthood, until mid-40
years of age, we reach peak levels, which are higher in
men than in women.® On average, older individuals
experience annual losses of mass and muscle strength of
1% and 3% respectively.* However, the variation in the
rates of decline in mass and muscle strength in the
population points to an influence of modifiable
behavioral factors, such as diet and lifestyle and on the
etiology of sarcopenia, suggesting that these factors can
be effective in both prevention and treatment.®

The evaluation of PGF is an importOnt parameter for
determining the effectiveness of various therapeutic
strategies, as well as setting treatment goals, and
evaluating the patient's ability to return to functional
activities.®

The main objective of the study was to investigate
palmar grip force (PGF) in the elderly and its
correlation with different parameters used in the usual
practice of evaluation of nutritional status in the elderly
population.

Methodology

This is observational and cross-sectional approach
research conducted with 300 elderly persons who were
doing gym exercises at UFC gym and Structure gym,
Lahore To calculate the sample size the simple random
sampling method was used, considering the number of
elderly persons between December 2019 to July 2020
and the variance obtained through available data on the
body mass index (BMI) of these elderly, the whose
estimated variance was 5.44 kg/m2 and an estimation

error of the average of 1.49 kg/m2, obtaining a minimum
sample of 92 elderly with a 95% confidence level.

Inclusion Criteria: Individuals with age > 65 years and
who have joined gym for exercise for one hour in a day
and voluntarily consented to performed the palmer grip
force test.

Exclusion Criteria: Persons were excluded from the
survey individual’s bedridden, amputees, with the
presence of edema, ascites or anasarca, pacemaker
carriers, with dementia or other cognitive disability that
would compromise the understanding about the
procedures performed.

The data were collected by two nutritionists from gyms
having experience in the evaluation of the elderly,
through the completion of a semi-structured
questionnaire  containing  sociodemographic  data,
anthropometric measurements and the mini nutritional
evaluation (MNE). Besides these measures, the strength
of the palmar grip force (PGF) and thickness of the
adductor thumb muscle (ATM) were measured.

The PGF was measured using the digital dynamometer
model EH101 with a capacity of 90kg, with the patient
seated, with the feet supported on the floor, elbow flexed
at 90°, with the forearm next to the body and the
equipment adjusted to the size of the patient's hand,
being applied the maximum palmar grip force for about
three seconds, in triplicate, with intervals of 30 seconds
between one measurement and another, being considered
the average of the three measurements. It was used as cut
point for low PGF classification the values below 27 kg
for men and 16 kg for women, respectively.” The
measurements were obtained in the dominant arm.

ATM was obtained through a scientific Adipometro,
Cescorf® mark, with 1mm precision, and performed
with the elderly seated with the arm inclined and the
hand resting on the knee, whose measurement occurred
with the forceps of the adductor muscle at the apex of an
imaginary triangle formed by the extension of the thumb
and forefinger of the dominant hand, in triplicate, being
considered the average of the three measurements. The
elderly with values below 13.3 mm were considered
malnourished, according to Bragagnolo et al.®

As a measure of subjective nutritional assessment, MNA
(Mini  Nutritional Assessment) was used and the
nutritional status was defined through the sum of the
scores, considering adequate when > 23 points, risk of
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malnutrition with scores between 16 and 22.5 and
malnutrition with < 16 points.®

The anthropometric measurements collected were
weight, height, arm circumference (AC), triceps skinfold
(TSF), arm muscle circumference (AMC) and calf
circumference (CC).

The Body Mass Index (BMI) was determined from
weight and height measurements, dividing the weight by
the square of height, whose cut-points used were those
proposed by the Pan American Health Organization
(PAHO)X°, considering eutrophy, BMI between 22 and
27Kg/m2, malnourished, BMI below 22Kg/m2;
overweight, BMI between 27 and 29Kg/m2; and obese
those with values above 28Kg/m2.

To evaluate the percentage of adequacy of AC, TSF and
AMC. We used the reference values (50th percentile) of
the National Health and Nutrition Examination Survey
Il (NHANES I11), demonstrated in table of percentiles
by Frisancho'! and the nutritional status classified
according to Blackburn and Thornton.*2

For measurement of calf circumference (CC), an
inelastic tape was used in the region of the greater
circumference with the patients seated, with the feet
fully supported on the ground, with the knee flexed at an
angle of 90°. AC can be considered adequate when it is
equal to or greater than 30cm for both sexes.

The data were tabulated in Microsoft Excel Software and
analyzed through SPSS version 24.0. In the statistical
analysis, we used Pearson's Correlation, whose
coefficient values were interpreted through the following
criteria: weak correlation (r<0.30); regular correlation (r
between 0.30 and 0.60); strong correlation (r between
0.60 and 0.90); and very strong correlation (r>0.90). It
was considered a statistically significant correlation with
p<0.05 value.

The research met all the requirements of the Gulab Devi
Educational Complex ethics committee. The project was
approved by the Research Ethics Committee of the
Department of Physiotherapy, Gulab Devi Educational
Complex, and Lahore, Pakistan. All the individuals were
informed about the study procedures and signed the Free
and Informed Consent Term.

Results

Mostly older people belong to the age group between 75-
80. The average age was 71.71 +5.97 years. Figure 1.

Out of 300 participants, 155 (51.66%) were male and
145 (48.33%) female (Figure 2). Most of the
participants (81.8%) did not have any work activity. The
results of this evaluation demonstrate that around 30% of
the individuals studied presented some degree of
malnutrition when using anthropometric parameters of
routine use in clinical practice in caring for the elderly,
such as BMI and calf circumference. This percentage
increases as other anthropometric parameters related to
body composition were performed, such as TSF, in
which 129 (43%) elderly individuals assessed some
degree of depletion of adipose tissue and AMC, in which
143 (47.33%) showed some degree of lean mass
depletion. This shows the classification of the nutritional
status of the elderly evaluated, according to the usual
anthropometric parameters for evaluating the nutritional
status. (Table I)

Out of 300 participants, 70( 23%) were in age group of
65-70, 146(49%) were in the age group of 75-80,
84(28%) were in age group of 80-85.

Out of 300 participants, 155 were male and 145 were
female.

The use of MNA found that 75 (73.5%) of the elderly
evaluated were at risk or malnutrition already at the
beginning of the study. These findings were confirmed
when performing APMT, in which 75 (73.5%) of the
individuals already had malnutrition, and when
performing the PGF, it was detected that 59 (57.8%)
elderly people presented loss of muscle strength,
indicating impaired functionality and a possible
increased risk of negative outcomes during exercise. it
describes the classification of nutritional status using
subjective assessment indicators and anthropometric
assessment parameters not usually used in clinical
practice such as PGF and AMC. (Table I1)

The analyses show that there was no correlation between
PGF and the usual anthropometric parameters of
nutritional assessment of the elderly. Only when
comparing PGF to APMT, a moderately positive
correlation was observed (r=0.541; p<0.001).it shows the
analysis of the correlation between PGF and other
anthropometric and subjective parameters used in the
nutritional assessment of the elderly. (Table 111)

After applying chi square test and check the association
of gender and age groups with hand grip categories
which explains exercise effects among them there is
significant results were found between those attributes.
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H 65-70 m75-80 m 80-85
Figurel. Age distribution.
155
145
MALE FEMALE

Table 11: Nutritional status according to MNA, PGF and
APMT in elderly indexed population (n = 300)

Classification Parameter N (%)

Mini nutritional assessment (MNA)

Malnutrition 133 (44.33)

Malnutrition risk 99 (33)

Adequate 68 (22.66)

Handgrip strength (PGF)

Loss of muscle strength 159 (53)

Preserved muscle strength 141 (47)

Adductor pollicis muscle thickness

(APMT)

Malnutrition 157 (52)

Proper 143 (47.66)
Table I111: Correlation between handgrip strength and

anthropometric and subjective parameters of nutritional
assessment in elderly indexed population (n = 102)

Parameter Correlation coefficient p-value
Weight loss (%) -0.001 0.994
BMI (Kg/ m2) -0.128 0.366
AC (%) -0.018 0.893
CC (cm) 0.157 0.268
MCA (%) 0.226 0.110
TSF 0.264 0.059
TATM (cm) 0.541 <0.001
MNA (Score) 0.238 0.090

BMI: body mass index; AC: arm circumference; CC: calf
circumference; MCA: muscle circumference of the arm; TSF: tricipital
skin fold; TATM: the thickness of the adult thumb muscle; MNA: mini
nutritional assessment.

Table IV: Association of handgrip with age and gender

Figure 2. Gender distribution. Gender ~ Week  Normal Strong  Total p-l
values

Table 1. Nutritional status according to different MALE 30 50 75 155 0.021
anthropometric parameters for evaluating the nutritional FEMALE 45 50 50 145

status in the elderly population under study (n=300) Age group

Classification Parameter N (%) 65-70 19 21 30 70 .001
Body mass index (BMI) 75-80 40 80 26 146

Low weight 131 (43.66) 80-85 20 44 20 84

Adequate 29 (9.66) Total : 300

Pre-obesity / Obesity 140 (46.66) Discussion

Calf circumference (CC) . .

Depletion 160 (53.33) Regardlng the characteristics .of the sample, the present
Adequate 140 (46.66) study evidenced the predominance of elderly women,
Arm circumference (AC) corroborating the profile of the Brazilian demographic
Malnutrition 102 (34) pattern, whose absolute number of elderly women is
Proper 82 (27) higher than men over 60 years.1415

O\{erwelght/Obesny 116 (38.66) The fact that most of the sample presents unfavorable
Triceps .SI.(m fold (TSF) socioeconomic conditions. The mean age was similar to
g/:zr;tnnon ﬁi g% f)tht_ar_ findings that situdied grip strength in glderly
Overweight / Obesity 50 20) mt_j|V|ij_1aIs_.16’17’18 It IS already a consensus  in the
Arm muscle circumference (AMC) scientific Ilter.ature that mcrease_d age is dlrec_tly relate_d
Malnutrition 143 (47.66) to the reduction of PGF associated with aging.’® It is
Proper 157 (52.33) worth noting that this reduction was identified in more

than half of the population in this study.
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PGF has been used as a strong predictor of functionality
and when decreased it is related to a higher risk for
future dependency and worse health condition (5,6). In
this perspective, the results found in this research
become worrisome, since almost 60% of the evaluated
elderly presented loss of muscle strength already at the
beginning of the study, which when added to their
already compromised health situation worsens, even
more, the clinical prognosis.

These findings are reinforced when analyzing the results
found by Tavares et al. %, when evaluating 123 elderly
women in southern Brazil, observed that the occurrence
of falls (at least one occurrence per year) occurred more
frequently in individuals with lower PGF. This data
suggests a worse functionality of these individuals with a
greater tendency to body imbalance and the occurrence
of new falls with, consequently, a greater possibility of
needing hospital admission.

Regarding the nutritional diagnosis when evaluated the
anthropometric measures used in the most usual way, it
was observed that BMI, although it is not the most
accurate method to evaluate the elderly, still presented
results of malnutrition above that reported in other
studies with a profile of similar patients.t”?*

When using anthropometric composition measures such
as MCA and TSF it can be observed that the diagnosis of
malnutrition, muscle loss, and fat tissue was increasing.
On the other hand, these findings did not present a
significant correlation with PGF. This result can be
explained by the possible nondirect association between
these parameters since although the relationship between
greater lean mass may be associated with greater
physical strength, this is still related to cognitive strength
and comorbidities present in the individual. The
presence of osteoporosis and pain, besides malnutrition
and decrease of skeletal muscle, may influence the grip
strength and general muscle strength of the elderly.?

In a population-based study conducted in southern Brazil
with approximately 1400 elderly, it was observed that
those with inadequate anthropometric parameters, such
as low body mass index, already reflected in the loss of
functional capacity and were associated with early stages
of sarcopenia.?®

On the other hand, regular exercise can increase or
prevent the loss of manual strength. Tolentino et al.
studying physically active elderly women, observed that
although they presented a statistically significant

reduction in body mass and BMI, in women over 68
years of age, PGF was considered adequate in 77%,
demonstrating the benefits of physical activity in
preserving muscle strength despite age.?*

When using MNA as a parameter for subjective
assessment of nutritional status whose assessment
considers, in addition to anthropometric parameters, the
characteristic changes of age, such as changes in
mobility, autonomy in nutrition, self-perception of
health, among others; it was observed that almost 75%
of the sample presented risk or diagnosis of malnutrition.
Despite the high frequency of unfavorable nutritional
diagnosis when evaluated this parameter, the correlation
between MNA and PGF was weak and not significant in
the sample studied.

On the other hand, a study conducted with 42 elderly
people attending the outpatient clinic of a university
hospital in S8o Paulo found an average positive
correlation of 40% only between MNA and PGF, among
other parameters of evaluation of nutritional status such
as BMI, arm circumference and calf.2®

Labott et al. carried out a meta-analytical review on the
effects of exercise training on handgrip strength in older
adults. He found out that physical exercise training
greater effect on handgrip strength in the elderly
population.?®

Bilajac et al. Researched the influence of physical
activity on the handgrip strength of the elderly
population. He found out that physical exercise activity
influences on handgrip strength of elder persons.?

Algahtani et al. Carried out a cross-sectional study on
reference values and associated factors of handgrip
strength in the elderly population. He found out that
physical exercise plays a greater role to improve the
handgrip strength in the elderly population of the
Kingdom of Saudi Arebia.?

It can be inferred that the collection of standardized
anthropometric measurements performed by experts
constitutes a strong point in the present study, due to the
several difficulties encountered in the nutritional
evaluation of the elderly population, due to their clinical
conditions.

In contrast, there are still few collection protocols and
standardizations for the evaluation of PGF, which may
generate difficulties in comparing results regarding the
use of PGF.%2
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The reduced strength of palmar grip (PGF) is directly
related to the occurrence of several chronic morbidities,
which reinforces the need for its assessment, as an
essential marker in the clinical evaluation of the
elderly?®; considering that it is a validated parameter,
which can be used to compare the effectiveness of
several procedures, define goals of several therapies and
also evaluate the functionality of patients. Besides being
of simple execution, low cost, and fast application.®

Conclusion

The clinical importance of the findings of this study is
highlighted, in which more than half of the elderly
already have a deficit of functionality evidenced by the
assessment of PGF and may be directly associated with
the clinical prognosis of these individuals. In addition,
the diagnosis of malnutrition and deficit of muscle mass
and fat tissue was quite frequent.

In addition, the failure to observe the correlation of PGF
with other parameters used more routinely in clinical
practice such as BMI, CC, AC, TSF, MCA, and MNA,
makes clear that these indicators are not able to signal
early changes in functionality, which may lead to the
planning of therapeutic strategies not assertive, in
addition to the possibility of losing time for an
intervention.

In the absence of the dynamometer for PGF
measurement, the TATM evaluation can be an option to
signal changes in the individual's functionality.

These findings demonstrate the need for the most
complete nutritional assessment in the elderly, using all
available resources in each service, since these indicators
complement each other, providing the professional with
a broader and individualized view of the nutritional
diagnosis of each patient, favoring the most appropriate
therapeutic planning.
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