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Muscle strength in older people with and without 
depression participating in a gyM prograM

aBstract

Objective: To assess the effect of an activity program on the 
hand grip strength of depressed and non-depressed elderly 
people. Methods: We evaluated 85 older people (30 depressed 
women and 39 non-depressed women, and four depressed 
men and 12 non-depressed men) with a mean age of 65.59 
(±8.26) years, who participated in an activity program develo-
ped for older people and lasting one year. In this period, four 
hand grip strength assessments were held: one at the begin-
ning of the program, two during the program and one at the 
end. Data analysis was performed using Analysis of Variances, 
Tukey’s test and t test. Results: We did not find any significant 

differences among the four evaluations in terms of strength in 
the total group and in the subgroups. Moreover, there were no 
significant differences between the depressed women and the 
non-depressed women, or between the depressed men and 
the non-depressed men, in any one of the four evaluations. 
Conclusions: The activity program evaluated was incapable of 
increasing the hand grip strength of the depressed and non-
depressed older people and it appears there is no association 
between such condition and strength. 

Keywords: Aging. Hand strength. Aged. Depression. Motor 
activity.

introduction

Aging produces a decline in physical conditions and capaci-
ties, including muscle strength.1 
Muscle weakening is directly related with impairments in 
muscle flexibility, in balance, and particularly in speed,2 and is 
responsible for frequent falls, a fact that is considered one of the 
main causes of morbidity and mortality in this population.3

People with little strength in their hands generally also pres-
ent weakness in the other muscle groups.4 Thus hand grip 
evaluation is considered a predictor of body strength. Longi-
tudinal data of Kallman et al.5 demonstrated that the loss of 
hand grip strength is related to aging, and Fleck and Krae-
mer6 reported an annual regression of hand grip strength of 
3% in men and 5% in women.
Aging also contributes toward the emergence of depression 
as a consequence of physical illnesses and disabilities, or 
due to changes in cerebral circulation, the so-called late-
onset Vascular Depression. Moreover, the breaking of social 
ties, loss of occupational space, decrease of economic out-

put and isolation are elements of social support that favor 
depression. It is estimated that the prevalence of depressive 
disorders in the elderly is from 23 to 40%7 and in elderly 
people with a low purchasing power, 35%.8

The regular practice of physical exercise has been widely 
discussed in literature. This practice is a primary, preventive, 
attractive and effective strategy to maintain and improve the 
physical and mental state of health at any age, having direct 
and indirect beneficial effects to prevent and delay the func-
tional losses of aging. Lexell et al.9 report that strength train-
ing reduces muscular atrophy in older individuals and can 
actually cause them to increase the transverse muscle area.
Many studies have analyzed the influence of physical activity 
on depression in the elderly as well. Such studies present 
physical activity as a means of prevention and minimization 
of depressive symptoms and as an aid in the treatment of 
depressive illness.10-11 Lee and Park.12 concluded that the 
association between depressive symptoms and physical dis-
ability in the elderly is moderated by physical activity. In the 
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Figure 1: Measurement of hand grip strength.

elderly people that took part in an activity program lasting 
for one year, the strength of association between depression 
and disability was reduced.
Considering the relationship existing between depression 
and the practice of physical activity, it is possible to assume 
that there is also a relationship between depressive symp-
toms and some of the physical abilities evaluated separately, 
like muscle strength. In fact, Park and Park13 verified that 
depression has a mediating effect between the frailty of the 
lower limbs and falls in elderly people, whereas frailty in-
creases depression and depression increases the frequency 
of falls. Rantanen et al.14 monitoring 2,275 elderly men over 
a period of three years, also concluded that the depressive 
state is associated with a greater risk of sudden loss of hand 
grip strength.
Based on the theory that the muscle strength of elderly in-
dividuals responds differently to an activity program, ac-
cording to the presence or absence of a medical diagnosis 
of depression, this study was aimed at verifying the effects 
of an activity program lasting for one year on the hand grip 
strength of depressed and non-depressed older people.

Material and Method

A quantitative longitudinal study was conducted.

subjects

the subjects of this study were the elderly participants of 
the Adult Revitalization Program, which is a physical activity 
program created and maintained by Universidade Federal de 
São Carlos (UFSCar) and by the City Council of São Carlos. 
The inclusion criteria were: recent medical certificate, non-
existence of musculoskeletal or organic diseases that would 
prevent the performance of physical activities and personal 
availability. The individuals with contraindication, excluded 
due to lack of satisfactory physical conditions for participa-
tion in the activity program, were referred for treatment with 
physiotherapists from Unidade de Saúde Escola of UFSCar. 
All the participants signed an Informed Consent Term, and 
the study was approved by the Ethics Committee of UFSCar, 
under opinion nº. 190/2006. The survey was conducted ac-
cording to the 1995 Declaration of Helsinki.
Of the 230 individuals entered in the Revitalization Program 
for the elderly in the municipality of São Carlos, 52 people 
were excluded from the study group as they were considered 
incapable of practicing safe physical activity. Another 51 
people were excluded as they were not in the age bracket 
considered elderly in accordance with the World Health 
Organization,15 in other words, aged 60 years or over. And, 
finally, 55 people were excluded for having missed one or 
more assessments. Accordingly, 85 individuals took part in 
the study, aged between 60 and 88 years (mean age 65.59 
± 8.26), with 69 women and 16 men.
The individuals were distributed in two groups: Non-De-
pressed and Depressed. This distribution was performed 

through application of the Geriatric Depression Scale16 and 
the existence of medical diagnosis was considered as well. 
The group with depressive characteristics and with depres-
sion diagnosis was formed by 34 individuals, with 30 women 
and four men. The Non-Depressed group was composed of 
51 individuals, with 39 women and 12 men. 

Measures and procedures

The assessments were carried out at four different times 
over a year, with the first held prior to the start of the activ-
ity program, the second after 10 weeks of activity, the third 
after 21 weeks of physical activity and the last a year after 
the start of the program.
The muscular strength conditions of the muscles responsible 
for the hand grip movement were measured by means of the 
manual dynamometer of the North Coast (NC70142) brand, 
hydraulic and analogical, with a scale from 0 to 90 kgf and 
with a static indicator to facilitate reading. At the time of the 
test, the individuals were positioned seated in a chair, with 
the dominant arm resting on a table (Figure 1). The study 
subject was instructed to breathe in, and on breathing out to 
squeeze the device as hard as possible for three seconds. 
The test was repeated three times and only the highest value 
was considered.17

physical activity program

The physical activity program was designed to enhance flex-
ibility, muscle strength, cardiorespiratory resistance, motor 
coordination and balance. Each session consisted of eight 
to 10 minutes of stretching exercises involving the main 
groups of muscles (posterior leg and thigh, anterior thigh 
and pelvis, vertebral, pectoral and others), nine minutes of 
aerobic resistance exercises, seven to 10 minutes of adapted 
strength, power and resistance exercises; 14 to 16 minutes 
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table 1: Mean Values, Standard deviations of hang grip strength (kgf) of 
elderly people and value of p (ANOVA).

Assessments

Value of p

1st 2nd 3rd 3rd

All
30.83

(±10.29)
33.04

(±9.23)
32.27

(±9.52)
32.44

(±9.83)
0.501

Female/
Depressed Group

27.77
(±6.65)

29.70
(±6.41)

29.77
(±5.93)

29.47
(±6.14)

0.566

Male/Depressed 
Group

44.50
(±12.66)

49,00
(±11.58)

46.75
(±15.13)

48.00
(±13.37)

0.966

Female/Non-
Depressed Group

27.20
(±6.44)

30.17
(±5.12)

28.87
(±5.97)

28.84
(±5.89)

0.175

Male/Non-
Depressed Group

45.75
(±11.08)

45.42
(±9.84)

44.75
(±10.47)

46.42
(±9.92)

0.983

table 2: t test for two samples applied in the comparison between the Fe-
male/Depressed and Female/Non-Depressed groups and between the Male/
Depressed and Male/Non-Depressed groups.

Value of p (t test) in the comparisons between Depressed and Non-Depressed

Assessments Female Group Female Group

1ª 0.664 0.996

2ª 0.867 0.680

3ª 0.479 0.804

4ª 0.712 0.753
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of coordination, agility and flexibility activities; and five to 
seven minutes of respiratory and relaxation exercises.
The activity program started in April 2005 and consisted 
of 10 weeks of physical activities, followed by three weeks 
of rest that coincided with the holidays of July 2005. After-
wards another 21 weeks of activity, four weeks of rest and 
finally, 11 weeks of activity. In this period there were 123 
sessions of physical activity, which were held three times a 
week, with at least one day of interval between them. The 
sessions were given by previously trained physical training 
instructors with assistants. For the exercises they used 1 
kg dumbbells, a 1 kg ankle weight, mattresses, chairs and 
unweighted batons.

data analysis

The data analysis was conducted by means of the Variance 
Analysis (ANOVA) with repeated measures and Tukey’s Test 
as post hoc analysis to ascertain the differences among as-
sessments, and t Test for two samples for the comparison 
of strength between the groups.18

results

Table 1 presents mean value and standard deviation ob-
tained in the physical assessments, and p value of ANOVA 
in the comparison between assessments, of all 85 elderly 
people that were not absent at any of these times, consider-
ing gender and depressive state.
As we can observe, no significant differences were found in 
the hand grip strength scores of the total group and of the 
subgroups. That is, the participation of the elderly person in 
the long-term activity program regardless of their depressive 
state or gender did not produce a significant increase of 
scores, but neither did it allow natural decline with aging.
No significant differences were found between depressed 

and non-depressed women, or between depressed and non-
depressed men, in terms of hand grip strength, in any of the 
four assessments. (Table 2)

discussion

The data obtained indicate that the muscle strength of older 
people, both depressed and non-depressed, was stabilized 
with participation in the proposed activity program over a 
period of one year. A study evaluated the effect of a simi-
lar group activity program for older women on hand grip 
strength and also verified that this did not undergo significant 
changes after 58 weeks of intervention.19 On the other hand, 
Gillett20 and Brown and Holloszy21 demonstrated that for very 
elderly people that cannot take part in a strength and high 
resistance program, substantial strength gains can still be 
achieved with light exercise or very low impact programs. 
Fiatarone et al.22 and Charette et al.23 also concluded that 
the muscle strength of older women can be increased by 
means of programs of high or low intensity.
The factor that influences strength gain after physical activity 
programs for the elderly is perhaps the prioritization of exer-
cises against resistance, which were not the main focal point 
of the program evaluated in this study (about only 21 to 30 
minutes per week were dedicated to specific strength train-
ing). In fact, a specific resistance training program showed 
an increase in hand grip strength of older women in a shorter 
period, of 10 weeks.24 The flexor digitorum are put to use 
in many of the upper limb exercises in progressive strength 
training, which can explain a much faster gain of strength in 
this case, evaluated by manual dynamometry.
No significant differences were found between depressed 
and non-depressed elderly people in terms of hand grip 
strength, at any time in the program. Yanagita et al.25 in-
vestigated the association between depression and some 
physical performance measures in a group of 2,856 elderly 
men and concluded that hand grip strength was significantly 
lower in the depressed individuals. We can assume that the 
mediating factor between this relationship is the quantity 
of physical activity performed, since this directly influences 



325324 325324 acta ortop bras. 2009; 17(6):322-5acta ortop bras. 2009; 17(6):322-5

 1.  Rossi EE, Sader CS. Envelhecimento do sistema osteoarticular. In: Freitas EV, 
Cançado FAX, Gorzoni ML. Tratado de geriatria e gerontologia. 2a. ed. Rio de 
Janeiro: Guanabara Koogan; 2006.

 2.  Hadley EC, Ory MG, Suzman R, Weindruch R, Fried L. Physical frailty: a treatable 
cause of dependence in old age. J Gerontol. 1993;48:1-88.

 3.  Massud T, Morris RO. Epidemiology of falls. Age Ageing. 2001;(Suppl 4):3-7. 
 4.  Rantanen T, Volpato S, Ferrucci L, Heikkinen E, Fried LP, Guralnik JM. Hand-

grip strength and cause-specific and total mortality in older disabled women: 
exploring the mechanism. J Am Geriatr Soc. 2003;51:636-41.

 5.  Kallman DA, Plato CC, Tobin JD. The role of muscle loss in the age- related 
decline of grip strength: cross- sectional and longitudinal perspective. J Ge-
rontol. 1990;45:M82-8.

 6.  Fleck SJ, Kraemer WJ. Fundamentos do treinamento de força muscular. Porto 
Alegre: Artmed; 1999.

 7.  Kane RA, Kane RL. Assessing the elderly: a practical guide to measurement. 
Lexington: Lexington Books; 1981.

 8.  Stoppe Júnior AE, Neto MRL. Depressão na terceira idade. 2a. ed. São Paulo: 
Lemos editora; 1999. 

 9.  Lexell J, Downham DY, Larsson Y, Bruhn E, Morsing B. Heavy-resistance training 
in older Scandinavian men and women: short and long-term effects on arm and 
leg muscles. Scan J Med Sci Sports. 1995;5:329-41.

10.  Lampinen P, Heikkinen E. Reduced mobility and physical activity as predictors 
of depressive symptoms among community-dwelling older adults: an eight-year 
follow-up study. Aging Clin Exp Res. 2003;15:205-11.

11.  Fukukawa Y, Nakashima C, Tsuboi S, Kozakai R, Doyo W, Niino N et al. Age 
differences in the effect of physical activity on depressive symptoms. Psychol 
Aging. 2004;19:346-51. 

12.  Lee Y, Park K. Does physical activity moderate the association between de-
pressive symptoms and disability in older adults? Int J Geriatr Psychiatry. 
2008;23:249-56.

13.  Park HS, Park KY. The mediating effect of depression in the relationship between 
muscle strength of extremities and falls among community-dwelling elderly. J 
Korean Acad Nurs. 2008;38:730-8. 

14.  Rantanen T, Penninx BWJH, Masaki K, Lintunen T, Foley D, Guralnik JM. De-
pressed mood and body mass index as predictors of muscle strength decline 
in old men. J Am Geriatr Soc. 2000;48:613-7.

15.  World Health Organization. Physical status: the use and interpretation of an-
thropometry: report of a WHO Expert Committee. Technical Report Series, n. 
854, 1995. 

16.  Fiatarone MA, Nelson ME. Depression scale for the elderly. Boston. (Baseline 
assessment package of the United States Department of Agriculture Human 
Nutrition Research Center on Aging at Tufts University). In: Matsudo SMM. 
Avaliação do idoso: física e funcional. Londrina: Midiograf; 2000.

17.  Spirduso WW. Dimensões físicas do envelhecimento. Barueri: Manole; 2005.
18.  Bussab WO, Morettin PA. Estatística básica. 5a. ed. São Paulo: Saraiva; 2005. 
19.  Rebelatto JR, Calvo JI, Orejuela JR, Portillo JC. Influência de um programa de 

atividade física de longa duração sobre a força muscular manual e a flexibilida-
de corporal de mulheres idosas. Rev Bras Fisioter. 2006;10:127-32.

20.  Gillett P. Aerobic and muscle fitness in high risk and overweight senior women. 
Gerontologist. 1989;29:258.

21.  Brown M, Holloszy JO. Effects of a low-intensity exercise program on selec-
ted physical performance characteristic of 60 to 71 year olds. Aging (Milano). 
1991;3:129-39.

22.  Fiatarone MA, O’neill EF, Ryan ND. Exercise training and nutrition supplementation 
for physical frailty in very elderly people. N Engl J Med. 1994;330:1769-75.

23.  Charette SL, McEvoy L, Pyka G, Snow-Harter C, Guido D, Wiswell RA et al. 
Muscle hypertrophy response to resistance training in older women. J Appl 
Physiol. 1991;70:1912–6.

24.  Rodrigues AB. Efeitos de um programa de treinamento contra resistência sobre 
a composição corporal, a força muscular e a flexibilidade de mulheres idosas 
[tese]. São Paulo: Faculdade de Medicina, Universidade de São Paulo; 2000. 

25.  Yanagita M, Willcox BJ, Masaki KH, Chen R, He Q, Rodriguez BL et al. Disability 
and depression: investigating a complex relation using physical performance 
measures. Am J Geriatr Psychiatry. 2006;14:1060-8.

26.  Bassey EJ. Longitudinal changes in selected physical capabilities: muscle 
strength, flexibility and body size. Age Ageing. 1998;27(Suppl 3):12-6.

reFerences 

muscle strength and is associated with depression.10,11 In 
fact, Bassey26 found a significant association between loss 
of grip strength in old age and the increase of depressive 
symptoms, which he considered suggestive of causal rela-
tion, suggesting that physical activity and depression con-
trol should be encouraged for strength maintenance in old 
age. However, in this study it was not possible to identify 
this mediating factor as the results did not show changes 
in the variable studied. Going by the results obtained, it is 
possible to conclude that the activity program evaluated 

was not capable of increasing the hand grip strength of the 
depressed or non-depressed elderly people. As the decline 
of muscle strength expected with aging was not observed, 
the program had a positive influence, regardless of gender 
or of depressive state.
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