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Summary Objetives: The aim of this study was to identify studies on handgrip strength (HGS)
and associations with sociodemographic variables and lifestyle in adults.
Methods: Searches were performed in Scielo, PubMed, EBSCO, Lilacs, Scopus and Web of Sci-
ence databases.
Data extraction: Two blinded reviewers independently screened the articles, scored their
methodological quality and extracted data.
Quality assessment: The selected studies were analyzed according to the agreement of their
findings with the evidence summary.
Results: Overall, 18,038 studies were found and 26 articles were selected. Lower HGS levels
were found in older individuals (nZ 20), females (nZ 13) and in those not engaged in physical
activities (n Z 5).
Conclusions: Older adults, females, those of lower educational level and not physically active
had lower HGS levels. The adoption of standardization in relation to specific cutoff points for
HGS classification becomes necessary in order to allow better comparison of results.
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Introduction

Handgrip strength is the sum of the strength of the flexor
muscles against the palmar (Mathiowetz et al., 1985). The
extensor muscles act in a secondary way in order to assist
the intrinsic muscles contribution playing a minor role in
the generation of the grip strength (Mathiowetz et al.,
1985). Despite being used to evaluate hand function, dis-
ease severity, check the effectiveness of a particular
treatment or decide on the suitability of a subject to return
to work, grip strength measurement also reflects general
health and level of physical activity of the individual, being
a low-cost tool to predict overall strength (Hansen et al.,
2013; Leong et al., 2015; Rantanen et al., 1992).

Several factors are associated with decreased muscle
strength, among them, loss of muscle mass and reduction of
skeletal muscle fibers that become more compromised with
increasing age (Abe et al., 2014). In addition to these fac-
tors, the decrease in serum levels of testosterone and ad-
renal androgens, increased action of inflammatory
mediators (IL-1 and IL-6) and factors related to the change
in protein synthesis and consequent reduction in GH and
IGF-1 secretion are related to lower muscle strength levels
(Montalcini et al., 2013; Schlüssel et al., 2008).

Low handgrip strength levels, besides causing limitations
related to the loss of physical function, is associated with
increased health recovery time after illness or surgery,
malnutrition, type II diabetes, cardiovascular complications
and overall mortality (Leong et al., 2015; Montalcini et al.,
2013; Schlüssel et al., 2008).

The investigation of sociodemographic and lifestyle
factors that are associated with lower handgrip strength
levels can provide specific characteristics in relation to
population subgroups that should be postponed in relation
to the planning of prevention strategies and coping with
health diseases, and to identify pre determining risk factors
associated with low levels of this valence (Leong et al.,
2015).

Research has shown that populations subgroups of adults
who have lower handgrip strength levels were composed of
females, individuals over 40 years and 50 years for males,
people of lower economic level and lower educational
level, those not engaged in regular physical activities,
smokers, those who sleep little and eat low amount of
calories/day (Araujo et al., 2010; Fex et al., 2012; Hansen
et al., 2013; Hossain et al., 2012; Saito et al., 2012;
Schlüssel et al., 2008).

The relationship between handgrip strength levels and
sociodemographic and lifestyle variables has been exten-
sively recorded in literature (Araujo et al., 2010; Hansen
et al., 2013; Hossain et al., 2012; Saito et al., 2012;
Schlüssel et al., 2008). However, such information is not
compiled in systematic reviews or in documents from
health authorities that can serve as a guide for health
professionals. In this sense, the performance of systematic
reviews to gather evidence for these associations is justi-
fied for synthesizing in a systematic, objective and
conclusive way the association between handgrip strength
levels and sociodemographic and lifestyle factors.

The aim of this systematic review was to assess the as-
sociation between handgrip strength levels and socio-
demographic (gender, age, economic status and education
level) and lifestyle variables (physical activity, smoking,
sleep and food consumption) in the adult population.

Methods

Search strategy

The search for studies occurred during the period from
January to September 2015 in PubMed, Web of Science,
Lilacs, EBSCO, Scopus and Scielo databases.

Pubmed data platform was also searched because it in-
cludes about 21 million citations of articles and journals,
but the largest database searched was Medline, which in-
dexes 5000 journals published in more than 80 countries
(Wheeler et al., 2005); the Web of Science database was
used for providing access to more than 9200 titles of jour-
nals and 148,000 conference proceedings (Reuters, 2010).
The system Bireme, using Lilacs database, was also used for
covering more than 350,000 articles from 670 renowned
journals in the health area (Health and Services, 1991). For
being the world’s main database aggregator and offering a
suite of over 200 research databases in full text and ab-
stracts, the EBSCO database was also used (Vaughan, 2011).
Developed by Elsevier, Scopus database was also searched
as it combines the features of PubMed and Web of Science
databases, allowing the search of medical literature and
academic needs, being the world’s largest reference source
of technical and scientific literature reviewed by peers
(Falagas et al., 2008). Finally, Scielo database provides
broad access to scientific journals as a whole (Packer et al.,
1998).

Advanced search was used (tool available in databases
to perform specific searches using “keywords”) from the
construction of blocks performed by the researcher. The
first block was composed of terms related to handgrip
strength (outcome) and the words used with their trans-
lations into English and Spanish were: muscle strength;
hand strength; hand grip; grip strength; handgrip strength;
muscle strength; hand strength; grip strength; handgrip
strength, palm grip strength, hand muscle strength dyna-
mometer; manual dynamometer and hand strength dyna-
mometer. The second block was composed of descriptors
related to the age of the population being investigated:
adult; adults; young adult; young adults. The third block
was composed of descriptors related to exposure (socio-
demographic factors - man, men, woman, women, age,
gender, age groups, age factors, sociodemographic factors,
sociodemographic characteristics, sociodemographic data,
social factors, socioeconomic factors, educational level,
paternal education; maternal education, schooling;
paternal schooling; maternal schooling; economy class,
economic status, social class, and lifestyle - motor activity,
motor activities, physical activity, physical activities, ex-
ercise, sleep, sleep duration, short sleep, smoking, tobacco
smoking, diet pattern, food intake, eating behavior, eating
habits). In order to relate and using at least one word from
each block, the term “OR” was used. The term “AND” was
used for the purpose of adding at least one word from each
block.

For the management of studies found, the EndNote�

software was used, whose functions allow the inclusion of
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specific libraries, enabling the division and organization of
results from each database.
Inclusion criteria

Inclusion criteria were: original scientific papers (reviews
were excluded) assessing the association between handgrip
strength and some of the variables related to socio-
demographic factors (age, sex, educational level and eco-
nomic status) and lifestyle (activity physical, tobacco use,
sleep and food intake); cross-sectional studies; studies
whose population aged 20e59 years and studies written in
English, Portuguese or Spanish. In addition, studies should
describe how variables were measured and have used
manual dynamometer as tool to evaluate handgrip strength
levels. Fig. 1 shows the process of selection and inclusion of
studies in this review. All studies that met the inclusion
S
-
-
-
-
-
-
-
-

588 full-text articles excluded 
(95,76%)

- 185 off topic
- 59 no dynamometer
- 133 not an eligible study design
- 174 out off age
- 8 not accessible
- 29 special groups

1.805 records excluded (74,61%)
- 602 off topic
- 289 not an eligible study design
- 798 out off age
- 41 not accessible
- 41 special groups
- 34 language

9.301 records excluded (79,36%)
- Does not meet the inclusion 
criteria.

6.318 records excluded (35,02%)
- duplicates

Figure 1 Results of data searches and criteria used to select stu
and lifestyle.
criteria were analyzed fully and independently by two re-
searchers. Each researcher elaborated a table summarizing
the information extracted from studies and then data were
compared in order to verify the agreement between peers.
If there was disagreement, a third evaluator would issue his
opinion.
Data extraction

The main characteristics of studies were extracted and
entered into a table (Table 1) with information regarding
the author’s name (s), place and year of the survey, sample
size, average age or age range of participants, data
collection instrument, protocol used and average handgrip
strength levels, cutoff point used in the classification of
handgrip strength levels and sociodemographic and lifestyle
variables correlated with the outcome.
tudies met eligibility criteria (n=26; 0,14%)
Handgrip strength and age (n=20)
Handgrip strength and sex (n=13)
Handgrip strength and physical activity (n=5)
Handgrip strength and economic level (n=0)
Handgrip strength and level of education (n=1)
Handgrip strength and smoking (n=1)
Handgrip strength and sleep (n=0)
Handgrip strength and food consumption (n=0)

Full-text study reports assessed for 
eligibility

(n=614; 100% valid)

Reading the abstracts
(n=2.419; 100% valid)

Records screened
(n=11.720; 100% valid)

Database searching:
EBSCO (n=1.680)
Pubmed (n=791)
Scielo (n=72)
Lilacs (n=2.321)
Web of Science (n=3.128)
Scopus (n=10.046)

Total (n=18.038; 100%)

dies for the review of handgrip strength and sociodemographic



Table 1 Studies examining the association between level of muscle strength and sociodemographic factors and lifestyle.

Reference Local area
(study year)

Participants
(age at
baseline: Mean
or range-years)

Measurement of
HGS and
evaluation
position

Trials/hand
used/Scores
used/rest
between each
trial

Mean (kgf or
pounds)/standard
deviation or
standard error

Cut-off
value

Outcomes

(Mathiowetz
et al.,
1985)

Milwaukee-
USA

628 (20e94
years)

Jamar Hand
Dynamometer
Seated and elbow
flexed at 900

Three trials
Highest value

20e24 years

(R) 121.0* _ 70.4*
\(L) 104.5* _
61.0* \
25e29 years

(R) 120.8* _ 74.5*
\ (L) 110.5* _
63.5* \
30e34 years

(R) 121.8* _ 78.7*
\ (L) 110.4* _
68.0* \
35e39 years

(R) 119.7* _ 74.1*
\ (L) 112.9* _
66.3* \
40e44 years

(R) 116.8* _ 70.4*
\ (L) 112.8* _
62.3* \
45e49 years

(R) 109.9* _ 62.2*
\ (L) 100.8* _
56.0* \
50e54 years

(R) 113.6* _ 65.8*
\ (L) 101.9* _
57.3* \
55e59 years

(R) 101.1* _ 57.3*
\ (L) 83.2* _ 47.3*
\

60e64 years

(R) 89.7* _ 55.1*
\ (L) 76.8* _ 45.7*
\

e - Sex
- Age

(Rantanen
et al.,
1992)

Helsinki-
Finland

112 women (50
e60 years)

Unknown
Seated and
elbow flexed

Three trials
Highest value

Physically

Active/Higher

Education:

385* (78)
Physically

Active/Lower

Level of

Education:

367* (74)
Sedentary/

Higher

Education:

343* (86)
Sedentary/

Lower Level of

Education:

329* (89)

e - Physical
Activity
-
Education
Degree
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Table 1 (continued )

Reference Local area
(study year)

Participants
(age at
baseline: Mean
or range-years)

Measurement of
HGS and
evaluation
position

Trials/hand
used/Scores
used/rest
between each
trial

Mean (kgf or
pounds)/standard
deviation or
standard error

Cut-off
value

Outcomes

(Chau et al.,
1997)

France 101 (38.5 _;
35.5 \)

Jamar and Collins
Hand
Dynamometer
Standing with the
arm extended and
relaxed alongside
the body

Two trials
Five minutes
rest

£ 29 years

53.6 � 10.2 (DH)
49.3 � 9.9 (NH)
JAMAR _

45.5 � 9.0 (DH)
39.4 � 9.9 (NH)
COLLINS _

34.8 � 6.6 (DH)
32.4 � 6.5 (NH)
JAMAR \

29.5 � 6.8 (DH)
24.8 � 6.5 (NH)
COLLINS \

30e39 years

55.5 � 8.7 (DH)
52.9 � 9.1 (NH)
JAMAR _

48.4 � 9.3 (DH)
44.1 � 9.9 (NH)
COLLINS _

38.6 � 7.7 (DH)
35.5 � 6.9 (NH)
JAMAR \

34.4 � 7.0 (DH)
29.8 � 7.2 (NH)
COLLINS \

40e49 years

58.1 � 9.9 (DH)
53.6 � 7.7 (NH)
JAMAR _

50.7 � 7.4 (DH)
46.6 � 4.6 (NH)
COLLINS _

32.5 � 5.8 (DH)
30.8 � 5.8 (NH)
JAMAR \

28.7 � 4.7 (DH)
25.3 � 4.0 (NH)
COLLINS \

‡ 50 years

54.8 � 9.3 (DH)
50.8 � 6.6 (NH)
JAMAR _

49.8 � 7.6 (DH)
44.4 � 5.3 (NH)
COLLINS _

35.5 � 6.1 (DH)
32.2 � 5.0 (NH)
JAMAR \

29.0 � 7.6 (DH)
26.4 � 7.3 (NH)
COLLINS \

e - Sex
- Age

(continued on next page)
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Table 1 (continued )

Reference Local area
(study year)

Participants
(age at
baseline: Mean
or range-years)

Measurement of
HGS and
evaluation
position

Trials/hand
used/Scores
used/rest
between each
trial

Mean (kgf or
pounds)/standard
deviation or
standard error

Cut-off
value

Outcomes

(Caporrino
et al.,
1999)

São Paulo-
Brazil

800 (20e60
years)

Jamar Hand
Dynamometer-
Seated and elbow
flexed

Three trials
One minute rest

(R) 44.2 _ 31.6 \

(L) 40.5 _ 28.4 \

e - Sex
- Age

(Hunter
et al.,
2000)

Sydney-
Australia

217 women (20
e89 years)

Unknown Unknown Unknown e - Age
- Physical
activity

(Luna-
Heredia
et al.,
2005)

Móstoles-Spain
(2003)

517 (60.0_;
50.0\)

Baseline and Grip-D
Hand
Dynamometer

Unknown 22.8 � 12.4 \

35.1 � 7.2 _

e - Sex
- Age

(Anakwe
et al.,
2007)

Edinburgh-
United
Kingdom.

250 (46.7_;
39.0\)

Jamar Hand
Dynamometer -
Seated

Five trials 48.6 � 11.0 _

28.5 � 4.6 \

e - Sex

(Schlussel
et al.,
2008)

Niteroi-Brazil
(2003)

3.050 Jamar Hand
Dynamometer -
Standing with the
arm extended and
relaxed alongside
the body

One minute rest (R) 42.8/0.3 SE
_25.3/0.3 SE \

(L) 40.9/0.3 SE
_24.0/0.3 SE \

e - Age

(Adedoyin
et al.,
2009)

Ile-Ife-Nigeria 745 (20e70
years)

Takey Hand
Dynamometer
Seated and elbow
flexed at 900

Three trials
Both Hands-
Mean of scores

20e29 years

363 � 8.4 (DH) _
32.2 � 9.1 (NH) _
25.1 � 6.4 (DH) \
23.0 � 5.9 (NH) \
30e39 years

35.0 � 6.2 (DH) _
32.2 � 6.5 (NH) _
24,5 � 6.1 (DH) \
21.9 � 5.5 (NH) \
40e49 years

33.6 � 7.3 (DH) _
29.8 � 6.3 (NH) _
22.4 � 6.9 (DH) \
20.3 � 6.0 (NH) \
50e59 years

27.6 � 5.4 (DH) _
27.4 � 8.4(NH)_
24.8 � 6.9 (DH)\
23.6 � 4.6 (NH)\
60e69 years

22.8 � 5.6 (DH) _
21.9 � 5.1 (NH) _
26.2 � 3.0 (DH) \
20.9 � 3.9 (NH) \

10 quartile
(low
strength)
20/30

quartiles
(moderate
strength)
40quartile
(good
strength)

- Sex
- Age

(Kaur,
2009)

Haryana-Índia 600 women (40
e70 years)

Unknown Weiner, J.S.,
Lourie, J.A.,
1981

20.3 � 5.2 (rural)
18.9 � 4.8
(urban)

e - Age

(Werle
et al.,
2009)

Switzerland 1.023 (18e96
years)

Jamar Hand
Dynamometer
Seated and elbow
flexed at 900

Three trials-
Mean

18e19 years

51.2 � 6.6 (DH) _
48.3 � 7.7 (NH) _
32.0 � 4.8 (DH) \
30.7 � 4.1 (NH) \
20e24 years

e - Age
- Sex
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Table 1 (continued )

Reference Local area
(study year)

Participants
(age at
baseline: Mean
or range-years)

Measurement of
HGS and
evaluation
position

Trials/hand
used/Scores
used/rest
between each
trial

Mean (kgf or
pounds)/standard
deviation or
standard error

Cut-off
value

Outcomes

53.9 � 8.7 (DH) _
51.2 � 8.5 (NH) _
33.4 � 5.4 (DH) \
31.5 � 4.8 (NH) \
25e29 years

53.0 � 7.5 (DH) _
50.4 � 7.5 (NH) _
34.3 � 5.7 (DH) \
33.6 � 6.1 (NH) \
30e34 years

55.0 � 7.1 (DH) _
52.5 � 7.3(NH)_
33.8 � 5.9 (DH)\
32.6 � 4.6 (NH)\
35e39 years

55.9 � 7.9 (DH) _
53.6 � 8.7 (NH) _
35.8 � 6.7 (DH) \
34.6 � 5.9 (NH) \
40e44 years

54.2 � 8.1 (DH) _
53.4 � 8.5 (NH) _
34.0 � 6.0 (DH) \
34.7 � 5.3 (NH) \
45e49 years

51.8 � 8.3 (DH) _
60.0 � 7.2 (NH) _
34.1 � 5.3 (DH) \
33.6 � 5.5 (NH) \
50e54 years

50.8 � 9.1 (DH) _
59.2 � 8.9 (NH) _
33.7 � 4.5 (DH) \
33.7 � 4.6 (NH)\
55e59 years

53.6 � 8.6 (DH) _
51.1 � 8.0 (NH) _
31.9 � 4.9 (DH) \
31.6 � 5.9 (NH) \
60e64 years

47.9 � 6.4 (DH) _
47.6 � 6.5 (NH) _
28.7 � 5.5 (DH) \
28.3 � 5.3 (NH)\

(Araújo
et al.,
2010)

Boston-USA 1.219 (30e79
years)

Jamar Hand
Dynamometer
Standing

Three seconds-
Maximum
strength-
One minute rest

40.8 � 13.0
(black)
37.6 � 8.6
(Hispanic)
40.2 � 11.5
(white)

e - Age

(Puh,
2010)

Ljubljana-
Slovenia

199 (20e79
years)

Baseline Hand
Dynamometer-
Seated and elbow

Three trials 20e34 years

51.2 � 9.4 (DH) _
49.1 � 3.5 (NH) _

e - Age

(continued on next page)
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Table 1 (continued )

Reference Local area
(study year)

Participants
(age at
baseline: Mean
or range-years)

Measurement of
HGS and
evaluation
position

Trials/hand
used/Scores
used/rest
between each
trial

Mean (kgf or
pounds)/standard
deviation or
standard error

Cut-off
value

Outcomes

flexed at 900 31.8 � 5.0 (DH) \
29.3 � 4.8 (NH) \
35e49 years

54.9 � 8.4 (DH) _
51.6 � 4.1 (NH) _
30.3 � 5.8 (DH) \
29.3 � 5.9 (NH) \
50e64 years

45.5 � 11.2 (DH)
_ 44.7 � 4.3(NH)
_

28.5 � 6.6 (DH) \
26.2 � 4.4 (NH) \

(Aadahl
et al.,
2011)

Copenhagem-
Denmark

3.471 (50.0_;
49.0\)

Jamar Hand
Dynamometer
Seated and elbow
flexed at 900

Three trials/
Dominant hand
Highest value

49.2 � 8.0 _

31.1 � 6.1 \

e - Age
- Physical
Activity

(Peters
et al.,
2011)

Maastricht-
Netherlands

720 (54.9
years)

Jamar Hand
Dynamometer
Seated and elbow
flexed at 900

Three trials
Highest value

Unknown e - Age

(Hossain
et al.,
2012)

Kuala Lumpur-
Malaysia
(2010)

500 (35.1_;
34.7\)

Jamar Hand
Dynamometer

Three trials 29.8 � 8.2 _

17.6 � 5.4 \

Tertile - Sex
- Age

(Klun et al.,
2012)

Bad
Rappenau-
Germany

750 (40.3_;
25.2\)

Jamar Hand
Dynamometer
Seated and elbow
flexed at 900

Unknown 43.1 � 8.3 _

25.2 � 6.0 \

e - Sex
- Age

(Saito et al.,
2012)

Okayama-
Japan

4.249 men
(43.1 years)

Sakay Hand
Dynamometer

Two trials-
Both hands-
Highest value

NS 44.9 � 8.0 (R)
42.9 � 7.6 (L)
CS 43.3 � 8.4 (R)
41.2 � 8.0 (L)

e - Smoking

(Zhao et al.,
2012)

Yunnan-China
(2012)

109 (43.1_;
41.4\)

Xiangshan Hand
Dynamometer

Three trials-
Both hands-
Highest value

40.2 � 7.5 _ (R)
24.2 � 5.9 \ (R)
38.6 � 7.8 _ (L)
22.5 � 5.8 \ (L)

e - Age
- Sex

(Hansen
et al.,
2013)

Copenhagen-
Denmark-
(2007)

16.539 (51.9
years)

Takei Hand
Dynamometer -
Standing with the
arm extended

Two trials-
Both hands-
Highest value

Sed 45.4 � 8.1 _

28.1 � 5.5 \

Light 46.3 � 8.1 _

29.1 � 5.1 \

Vig 48.1 � 7.6 _

30.8 � 4.9\

Tertile - Age
- Physical
activity

(Montalcini
et al.,
2013)

Catanzaro-
Italy (2011)

335 (21.4_;
21.4\)

Saehan Hand
Dynamometer-
Seated with the
arm extended

Highest value 44.7 � 6.6 _

27.7 � 4.3 \

e - Sex

(Von Hurst
et al.,
2013)

Auckland-New
Zeland

137 women
(23.8 years)

Smedlay Hand
Dynamometer-
Standing with the
elbow flexed at 900

Three trials-
Both hands-
Highest value

27.3 � 5.8 (DH)
25.6 � 5.7(NH)

e - Physical
activity

(Zhao et al.,
2013)

Yunnan-China
(2012)

140 (37.8_;
40.3\)

Xiangshan Hand
Dynamometer

Three trials-
Both hands-
Highest value

(R) 42.9 � 6.9 _

26.3 � 5.1 \

(L) 40.4 � 6.6 _

23.7 � 5.5 \

e - Sex
- Age

408 T.R. de Lima et al.



Table 1 (continued )

Reference Local area
(study year)

Participants
(age at
baseline: Mean
or range-years)

Measurement of
HGS and
evaluation
position

Trials/hand
used/Scores
used/rest
between each
trial

Mean (kgf or
pounds)/standard
deviation or
standard error

Cut-off
value

Outcomes

(Abe et al.,
2014)

Chiba-Japan 55 men (33.3
years)

Takei Hand
Dynamometer-
Standing with the
arm extended.

Two trials
Both hands -
Mean

46 � 6 young
43 � 6 middle-
age
36 � 6 elderly

e - Age

(Liao, 2014) Tainan-Taiwan
(2014)

200 (20 years) Takei Hand
Dynamometer-
Standing with the
arm extended and
relaxed alongside
the body

Five trials
Both Hands-
Highest value

(R) 40.4-SE 0.56_
32.5- SE 0.34\
(L) 36.2-SE 0.34_
28.3- SE 0.77\

e - Sex

(Mohammadian
et al.,
2014)

Mashhad,
Isfahan,
Shiraz,
Kerman and
Yazd eIRÃ

1008 (42 years) Jamar Hand
Dynamometer
Seated and elbow
flexed at 900

Three trials-
Both hands-
Mean

(DH) 44.1 � 10.8
_ 26.5 � 6.1 \

(NH) 42.2 � 9.9 _

24.6 � 5.6 \

e - Age

_ Man; \ Women; Kgf- Kilogram force; * Pounds; (R)- Right Hand; (L)- Left Hand; (DH)- Dominant Hand; (NH)- Non Dominant Hand; (SE)-
Standard Error; Sed-Sedentary; Vig-Vigorous; NS-Nonsmokers; CS-Current smokers.
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Analysis of articles

To check the consistency of results, the evidence summary
for each result was prepared. This summary enables iden-
tifying the correlation of findings and is used in reviews in
physical activity and health areas (Sallis et al., 2000). The
ratio between the number of studies showing some asso-
ciation by the total number of studies found within a given
variable was estimated. Based on these studies, each in-
dependent variable was classified as: no association
(0e33%), indeterminate or inconsistent association
(34e59%) and positive or negative consistent association
(�60%). The symbol þ or - is used to indicate that there was
positive or negative association, respectively, in relation to
factors investigated, but this association is still not
conclusive due to the low number of studies investigating
the topic. When four or more studies supported that there
would or would not be association, the coding used was þþ
or �� (Sallis et al., 2000).

Results

Six databases were investigated: Pubmed (791 articles),
Scielo (72 articles), Web of Science (3128 articles); Ebsco
(1680 articles), Lilacs (2321 items) and Scopus (10,046 ar-
ticles). After inclusion/exclusion, the search resulted in 26
articles (Fig. 1). No studies that met the inclusion criteria of
this review found association between handgrip strength
levels and economic level, sleep and food intake.

Regarding the place of conduction of these studies, it
was found that European countries, with eleven publica-
tions and Asian countries, with eight publications, were
those that most studied this topic, followed by South
American, Oceania, North American and African countries
(Table 1).
The association between muscle strength and age was
investigated in 76.9% of studies (n Z 20) (Tables 1 and 2).
All twenty studies demonstrated that increasing age resul-
ted in decreased muscle strength levels (Tables 1 and 2).

The association between muscle strength levels and sex
(male/female) was investigated in 50% of studies (n Z 13)
(Tables 1 and 2). In all surveys, men had higher muscle
strength levels compared to women (Tables 1 and 2).

The association between muscle strength levels and
physical activity was investigated in five studies (Tables 1
and 2). Physical activity of mild to moderate and moder-
ate to vigorous intensities was associated with higher
muscle strength levels (Tables 1 and 2).

Women with higher educational level had higher hand-
grip strength scores compared to those less educated
(Tables 1 and 2). Individuals who smoked cigarettes had
lower handgrip strength levels compared to those who did
not smoke (Tables 1 and 2). The fact that only one study
investigated the association between these variables shows
the need for more evidence to confirm this association
(Tables 1 and 2).

Several tools to assess strength levels were observed in
this review. In twelve studies, Jamar� dynamometer was
used, in four surveys, Takey� dynamometer was used,
Baseline� dynamometer was used in two studies,
Xiangsham� dynamometer was used in two studies, and
Smedlay�, Saehan�, Sakay� and grip-D� dynamometers
were used in one study each (Table 1). In one study, two
models of dynamometer were used to measure muscle
strength (Jamar� and Collins�) (Table 1). Three studies did
not specify the dynamometer brand used (Table 1).

In relation to the position adopted to measure handgrip
strength, four different standardizations were verified
(Table 1). In ten studies, the subject’s position was seated
with flexed elbow, four studies used the standing position



Table 2 Summary of an association between muscular strength levels of handgrip and sociodemographic factors and lifestyle.

Determinant variable Association positive Association negative No relation % Studies Summary code

Activity Intensity

Age (Aadahl et al., 2011; Abe et al.,
2014;
Adedoyin et al., 2009; Araujo
et al., 2010;
Caporrino et al., 1998; Chau
et al., 1997;
Hansen et al., 2013; Hossain
et al., 2012;
Hunter et al., 2000; Kaur, 2009;
Klum et al., 2012;; Luna-
Heredia et al., 2005;
Mathiowetz et al., 1985;
Mohammadian et al., 2014;
Peters et al., 2011; Puh, 2010;
Schlüssel et al., 2008;
Werle et al., 2009; Zhao et al.,
2012;
Zhao et al., 2013)

100% ��

Sex (Male) (Adedoyin et al., 2009; Anakwe
et al., 2007;
Caporrino et al., 1998; Chau
et al., 1997;
Hossain et al., 2012; Klum
et al., 2012;
Liao, 2014 Luna-Heredia et al.,
2005; Mathiowetz et al., 1985;
Montalcini et al., 2013; Werle
et al., 2009;
Zhao et al., 2012; Zhao et al.,
2013)

100% þþ

Level of Education (Rantanen et al., 1992) 100% þ
Economic Level 0 0 0 0 *
Physical Activity (Rantanen et al., 1992)

Unknown
(Hunter et al., 2000b)
Unknown
(Aadahl et al., 2011)
Unknown.
(Hansen et al., 2013a)
LM/MV
(von Hurst et al., 2013)
LM

100% þþ

Smoking (Saito et al., 2012) 100% �
Sleep 0 0 0 0 *
Food Consumption 0 0 0 0 *

þ Positive association (60%e100%); � Negative association (60%e100%); þþ or ��; When four or more studies supported an association
or no association; 0 No association; LM- Light to moderate; MV- Moderate to vigorous.
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with arm outstretched, two studies used the sitting position
with arm outstretched and the standing position with flexed
elbow was adopted in one study (Table 1). In nine studies,
the description of the evaluation standard in relation to the
subject’s position was not verified or specified in detail
(Table 1).
Among the studies included in this review, the use of
cutoff point for the classification of studies in relation to
the strength scores was not verified. Most of them used
central tendency measures (mean and median) to present
the results obtained (n Z 22) (Table 1). In two studies,
tertiles were used to define subjects classified according to
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strength levels (Table 1). In one study, quartiles were used
to classify strength levels (Table 1).
Discussion

The main findings were that the higher the age, the lower
the muscle strength levels; men showed greater handgrip
strength scores compared to women; physically active in-
dividuals had higher handgrip strength levels when
compared to those insufficiently active.

The plausibility of the association between lower
strength levels with advancing age is related to changes in
neuromuscular and endocrine system that occurs with
advancing age. The decrease of fast-twitch fibers is among
these changes, reducing the total number of muscle fibers,
declining the activation of agonist muscles and increasing
the request of antagonist muscles and lower activation
capacity of motor units (Gale et al., 2007).

Men have more muscle mass than women and this can be
a justification for the evidence reported in this review
(Valentine et al., 2009). These differences are attenuated
when comparisons between sexes are conducted in accor-
dance with values related to body mass (Valentine et al.,
2009). Another factor directly associated with higher
strength levels in men would be the higher plasma con-
centrations of the major anabolic hormones (testosterone,
GH and IGF-1) in men (Montalcini et al., 2012).

Regular physical activity (mild to moderate or moderate
to vigorous) was associated with higher muscle strength
levels. The stimuli from physical activity are directly
related to the response of the skeletal muscle and adjust-
ments from these stimuli, resulting in increased muscle
mass and higher strength levels (Adedoyin et al., 2009). In
addition, this review found a study in which subjects who
performed physical activity at a higher intensity had higher
strength levels (Hansen et al., 2013).

Higher schooling contributed to greater handgrip
strength levels. Smoking was related to lower muscle and
handgrip strength levels. However, these results should be
analyzed with caution, since only one study, for each of
these variables, examined such relationships. Further
studies are required to investigate the conclusive re-
lationships among these variables.

Regarding the place of conduction of studies included in
this review, it was found that European and Asian countries
accounted for approximately 73% of studies. Muscle
strength has been used as a diagnostic tool for health
problems; thus, the high number of studies in these regions
addressing such associations could be justified by the
importance given by these countries to health indicators,
such as handgrip strength (Sadovsky et al., 2015).

The various standards adopted to classify handgrip
strength scores described in the studies included in this
review make the comparison of results difficult and indi-
cate lack of consensus on the best standardization to be
use. Studies determining specific cutoff points based on a
benchmark related to the study population would be
required.

In this review, there was variation in the use of different
dynamometer brands. This variation is also a limitation
when comparing results. The dynamometer should have
four important properties: to be able to replicate and
determine grip strength with accuracy; to be independent
of the hand size; to be comfortable to use and to be small
enough to be used in field trials (Caporrino et al., 1998). In
this sense, the Jamar� dynamometer was considered the
“gold standard” for validation studies compared to other
tools to evaluate hand strength, since according to litera-
ture, for presenting sealed hydraulic system and no me-
chanical failures, it provides more accurate measurements
(España-Romero et al., 2010; Mathiowetz et al., 1985).

The adoption of various standardization in relation to
the subject’s position to run the test was a result of this
review. This discrepancy in standardization can influence
the results observed, since literature has shown higher
handgrip strength scores in individuals in the standing po-
sition, compared with those in the sitting position (Balogun
et al., 1991), in which the justification for these findings
would be that the activation of the alpha and gamma motor
system, responsible for the strong contraction of extrafusal
muscle fibers would be enhanced by the synergistic effect
of the lower limb muscles in the standing position (Balogun
et al., 1991). However, the most appropriate position to
verify handgrip levels is uncertain (España-Romero et al.,
2010), since there is still no consensus in literature.

Among the positive aspects observed in this review, the
search strategy of studies in Portuguese, English and
Spanish can be highlighted. Another positive point is the
fact that to date, no systematic reviews investigating
sociodemographic and lifestyle factors related to handgrip
strength levels in adults have been found. The use of the
evidence summary to measure the association of variables
was another positive aspect of this review, since it allows
identifying conclusive relationships.

The inclusion of only cross-sectional studies was a study
limitation, in which aspects of the population are described
in a single moment, which ultimately prevents the estab-
lishment of causal inferences. Another limitation of this
study was the exclusion of other electronic databases.
Conclusion

In view of the inconclusive results regarding the direction of
the associations between handgrip strength, education
level and smoking (only one study sought to show the
relationship of these factors with the outcome), as well as
failing to identify studies that aimed to investigate the
relationship the handgrip scores with other sociodemo-
graphic and lifestyle variables (economic level, hours of
sleep and food intake), it is suggested further research in
regard to the relationship of these variables with handgrip
strength scores, since by these indicators it is possible to
list the specific subgroups with lower levels of force and act
in a direct way in the mechanisms related with low power
levels handgrip.

Through systematic gathering of scientific evidence
about the association between handgrip strength and
sociodemographic and lifestyle factors, this research will
serve as a support for decision making and health in-
terventions and will provide information able of being
reproduced. Interventions in adults aiming to increase
strength levels and prevention of diseases caused by this
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condition should be performed, with special attention to
females, elderly and those physically inactive.
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