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Introduction

Grip strength dynamometry is widely accepted as a standard 
method for assessing handgrip strength (HGS) and in turn 
upper extremity strength as HGS is widely used to describe 
overall hand function (Bhat et  al., 2021; Bohannon, 2004; 
Günther et  al., 2008). Hand function may be impacted  
following surgery, neurological conditions or injury 
(Mathiowetz et al., 1985). Measurement of HGS can evalu-
ate the effectiveness of a rehabilitation intervention, deter-
mine a person’s suitability to return to employment or can be 
used as an objective measure of true effort performance as a 
component of a functional assessment (Bohannon, 2003; 
Reuter et  al., 2011). Occupational therapy practice is con-
cerned with the relationship between hand function and the 
performance of activities of daily living (ADL). To engage in 
ADLs hands are required to perform complex and detailed 
functions such as grasping and releasing, lifting and carrying 
and manipulation of objects (Reissner et al., 2019). Various 
methods have been developed to objectively evaluate hand 
function considering the performance of everyday activities, 
with HGS assessment considered a crucial assessment tool 
in these evaluations (Mitsionis et al., 2009). Hand function is 
relevant to all occupational therapist clinicians as function 
can be affected by physical or neurological injury and 

various health conditions. Therefore, regardless of the area 
of practice, hand function assessment and evaluation are rel-
evant to all occupational therapists. Research within the past 
20 years has expanded the application of HGS assessment 
from merely a measure of hand function to consider HGS as 
an essential health indicator with close association to all-
cause mortality (Strand et al., 2016). The broad application 
of HGS as a predictor of health outcomes has become widely 
accepted within health services; however, this is not the pri-
mary focus of HGS testing within the field of occupational 
therapy. With such significance placed on the interpretation 
of HGS scores, examining which biological and functional 
factors influence HGS is hoped to provide context and 
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improved evaluation of HGS scores in relation to an indi-
vidual’s hand function.

It is widely acknowledged that age and gender are the 
main factors thought to influence HGS (Agnew and Maas, 
1982; Dodds et  al., 2016; Massy-Westropp et  al., 2011; 
Mathiowetz et  al., 1985). However, more recent studies 
have supported the consideration of not only the demo-
graphic factors of age and gender when comparing HGS to 
normative values but also functional and biological factors 
(Anjum et  al., 2012; Bohannon et  al., 2006; Klum et  al., 
2012; Leong et  al., 2016; Mohammadian et  al., 2015; 
Rostamzadeh et al., 2020a). For the purpose of this review, 
examples of functional factors include a person’s occupa-
tion and hand dominance, whereas biological factors 
include height, weight, and various anthropometric values. 
It is believed that the consideration of other predictive fac-
tors would provide improved evaluation of an individual’s 
HGS including comparison to normative data sets which 
are used to interpret HGS scores and to report on HGS find-
ings. A study by De Andrade Fernandes et al. (2014) cau-
tioned that the inclusion of additional biological and 
functional factors in an equation to predict HGS, particu-
larly the inclusion of weight, height and body mass index 
(BMI) may result in inaccurate assessment. This is because 
muscular strength may be affected by various other factors 
in addition to those mentioned. Although numerous studies 
have investigated various functional and biological factors 
in relation to HGS, limited studies follow the complete 
standardised HGS testing protocol as outlined by the 
American Society of Hand Therapists (ASHT; MacDermid 
et  al., 2015). Furthermore, limited consensus has been 
reached regarding which biological and functional factors 
provide the strongest prediction of HGS.

Following the assessment of HGS, evaluation and inter-
pretation of these scores occurs in various forms including 
reference to normative data. Clinical evaluation of HGS test 
scores does not always involve comparison to normative 
data sets. Often, the contralateral or uninjured upper limb is 
used to compare and to gauge expected strength (Günther 
et al., 2008). However, utilising normative data sets to evalu-
ate an individual’s ability in comparison to the relative popu-
lation is essential when making informed decisions (Innes, 
1999). Additionally, in order to identify HGS impairments, 
normative data sets are required to allow for comparison to a 
normal population (Wang et al., 2018).

Due to the significance and the variety of applications for 
HGS testing as an assessment tool for health professionals 
across a variety of practice settings and for numerous pur-
poses within the profession of occupational therapy, it is criti-
cal to establish whether biological or functional factors 
influence HGS. The findings of this review will assist in 
determining whether functional and biological factors should 
be considered when interpreting and evaluating a client’s 
HGS scores in comparison to normative data sets. Specifically, 

the aim of this review was to identify whether various bio-
logical and functional factors influence HGS normative data 
for working adults and if so, which are most significant.

Method

The following inclusion and exclusion criteria were devel-
oped to ensure the relevancy of the articles reviewed. The 
date range for inclusion was limited to 2010–2023 due to the 
volume of publications that matched the key word search as 
numerous studies have examined HGS and biological fac-
tors. The date range was also restricted to ensure the most 
recent research available was included. Only studies pub-
lished in English were included. All studies included within 
the review utilised a cross-sectional study design and 
described normative HGS data organised by gender and age 
as a minimum. When considering the adult population to 
allow for the consideration of the influence of occupation 
studies which examined a broad adult population incorporat-
ing older aged adults were included, with some studies 
examining the influence of occupation specifically. Studies 
that exclusively examined older aged populations (beyond 
the working age) were excluded to narrow the focus toward 
working aged adults.

Key inclusion criteria included the use of a Jamar 
dynamometer for HGS testing and the application of the 
ASHT testing protocol within the study’s methodology. 
Numerous studies have examined HGS and potential influ-
encing factors; however, limited investigators adhered to all 
aspects of the testing protocol as outlined by the ASHT. Due 
to the wide range of HGS protocols identified in the research 
findings, inclusion of this methodological criteria signifi-
cantly limited the number of studies included within the 
review and allowed for a reliable and consistent comparison 
across the included studies. The ASHT testing protocol 
requires participants to begin the assessment sitting upright 
with both the hips and knees in 90° flexion with feet flat on 
the floor, testing arm at sides, not touching the body, elbow 
flexed at 90°, forearm in neutral position, wrist slightly 
extended between 0° and 30° and ulnar deviation between 0° 
and 15°, and the non-testing arm relaxed at side. Three trials 
of each hand are taken by alternating between right and left 
hands and the average of the three trials is the recorded score 
(MacDermid et al., 2015).

Research studies which met the following inclusion crite-
ria were included for review:

•• �Published within 2010–2023
•• �Published in the English language
•• �Adult population
•• �Working age population to allow for the consideration 

of the influence of occupation
•• �Healthy participants
•• �Jamar dynamometer for handgrip strength testing
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•• �ASHT testing protocol (including three alternating 
trials on each hand, with the average score recorded)

•• �Focus on the influence of the identified biological and 
functional factors on HGS

Research articles were excluded from the review based on 
the following criteria:

•• �Non-English language studies
•• �Paediatric and older adult studies (beyond working age)
•• �Studies focusing on the impact of HGS on overall 

health/fitness/physical performance/other health-related 
assessments

•• �Secondary research (systematic reviews/meta analyses)
•• �Use of non-Jamar dynamometer for HGS testing
•• �Studies which did not follow the ASHT testing proto-

col (including three alternating trials on each hand, 
with the average score recorded)

Information searches and sources

The literature search strategy was developed by one author 
(LM) and an independent research librarian. A literature 
search was conducted in October 2023 for research studies 
examining HGS and the identified functional and biological 
factors that affect HGS.

Free-text key words including exploring all terms under 
each subject heading and MeSH terms were used in combi-
nation (using Boolean operators) to systematically search the 
following databases: Medline, CINAHL, Scopus and 
InformIT. Specific keywords and phrases used included 
‘hand strength’, ‘grip strength’, ‘handgrip strength’, ‘normal 
range*’, ‘reference values’, ‘hand dominance’, ‘ambidex-
ter*’, ‘anthropometr*’, ‘population’, ‘occupation’, ‘employ-
ment’ ‘vocation’. Examples of specific MeSH terms included 
‘“hand strength AND reference values”’. A hand search 
using reference lists from the retrieved articles was also 
undertaken to elicit any additional articles that met the search 
criteria these articles were then reviewed in regard to the 
inclusion and exclusion criteria.

Data collection and integration 
process

Each study retrieved from the four databases and the hand 
search of reference lists was evaluated by one reviewer for 
inclusion in the review at the title, abstract and full article 
stages with a second reviewer performing informal sample 
checks periodically to ensure rigour and minimise selection 
bias. Full text articles were reviewed by two researchers (LM 
and FB) to confirm their suitability for inclusion in the review 
and ensure consistency and rigour. Data items were extracted 
using the following headings: Reference, sample size, study 
design, study purpose, variables measured, methodology and 

results (Table 1) and results of the collated data were inte-
grated narratively.

The preferred reporting items for systematic reviews and 
meta-analyses (PRISMA) guidelines were used to guide the 
selection process as presented in Figure 1. PRISMA flow-
chart of the literature search process (Page et al., 2021).

Critical appraisal

Studies were appraised using the McMaster Critical Review 
Form for Quantitative Studies (Letts, 2007), and data were 
extracted and synthesised to determine research quality. The 
author (LM) independently read and scored the included arti-
cles on each question, by selecting ‘yes’, ‘no’ or ‘not appli-
cable/stated’ if the item was not relevant to the study. The use 
of a scoring system allowed for comparison of the results 
across studies and the evaluation of methodological quality 
(Alexandratos et al., 2012). As the studies did not involve an 
intervention protocol, the scoring system was adapted to 
remove the three points allocated within the intervention cri-
teria; thus, the scores for quality were scaled to a total out of 
11 points available. Review of the critical appraisal score 
was then confirmed by another author (FB). It is important to 
note that providing a single summary score or scale to iden-
tify the research quality can mask deficits in some criteria  
by scoring high in others (Crowe and Sheppard, 2011). 
However, the quality of all articles included in the review 
was considered and identified to be of low to high quality 
based on the McMaster Critical Appraisal Tool.

Results

Study selection

The study selection process followed the PRISMA guide-
lines and is summarised in Figure 1. Sixteen thousand four 
hundred and seventy-eight articles were identified from the 
literature search. After title searching was conducted, 110 
articles met the inclusion criteria and full text article reviews 
were undertaken. Of these, 91 articles were excluded during 
the evaluation of the full article based on the previously 
identified inclusion criteria, specifically for variations from 
the standardised the testing protocol (reason one) and vari-
ances in the dynamometer utilised (reason two). The four 
articles identified during citation searching were also 
excluded due to variations from the standardised testing 
protocol. As a result, 19 articles were included in the sys-
tematic review and recommendations were based on the 
results of these studies.

Study characteristics

Data from all 19 articles was extracted and critiqued and is 
summarised in Table 1. Ten studies (Angst et al., 2010; Langer 
et  al., 2022; Massy-Westropp et  al., 2011; Mohammadian 
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et  al., 2015; Rostamzadeh et  al., 2019; Rostamzadeh et  al., 
2020a, 2020b; Saremi and Rostamzadeh, 2019; Saremi et al., 
2021; Spruit et  al., 2013) were of high quality due to their 
sample sizes, the variables measured and the methodology 
employed. Seven studies (Bhat et  al., 2021; De Andrade 
Fernandes et al., 2014; Hatem et al., 2016; Klum et al., 2012; 
Moy et al., 2015; Shim et al., 2013; Wang et al., 2018) were 
considered of medium quality, and two (Anjum et al., 2012; 
Eidson et  al., 2017) studies were identified as low quality 
based on the same analysis.

Sample sizes ranged from smaller convenience samples 
of 150 participants (Eidson et al., 2017) to larger cohort stud-
ies with of 449,000 participants (Spruit et  al., 2013). Ten 
studies had sample populations over 1000 participants (De 
Andrade Fernandes et al., 2014; Hatem et al., 2016; Massy-
Westropp et  al., 2011; Mohammadian et  al., 2015; Moy 
et al., 2015; Rostamzadeh et al., 2020a, 2020b; Saremi and 
Rostamzadeh, 2019; Spruit et al., 2013; Wang et al., 2018). 
The large sample sizes of these studies provides greater con-
fidence when translating the research findings back to the 
general population (Banerjee and Chaudhury, 2010).

Seventeen studies used a cross-sectional study design 
with one point of data collection. The only exceptions to this 
study design were Wang et al. (2018) who employed a pro-
spective cohort study design drawing data from The United 
States National Institutes of Health (NIH) Toolbox and 
Massy-Westropp et  al. (2011) who used a cross-sectional 
study design with two points of data collection being phone 
interviews and face-to-face HGS assessment. Studies 

examined Asian populations living in the United Kingdom 
(Anjum et al., 2012), and Western population studies from 
Switzerland (Angst et  al., 2010), Germany (Klum et  al., 
2012), Israel (Langer et  al., 2022), the United Kingdom 
(Spruit et al., 2013), Australia (Massy-Westropp et al., 2011) 
and the United States (Eidson et al., 2017; Wang et al., 2018). 
Studies were also conducted in Brazil (De Andrade Fernandes 
et al., 2014), Iran (Mohammadian et al., 2015; Rostamzadeh 
et al., 2019; Rostamzadeh et al., 2020a, 2020b; Saremi and 
Rostamzadeh, 2019; Saremi et al., 2021), Korea (Shim et al., 
2013), Malaysia (Moy et al., 2015) and Egypt (Hatem et al., 
2016). The study by Bhat et  al. (2021) sought to evaluate 
HGS and hand anthropometry for young adults based on 
gender and eight varied ethnicities.

When examining the factors that may influence HGS, 
six common factors were identified: gender, age, hand 
dominance, ethnicity, occupation and anthropometric char-
acteristics. All studies examined HGS in relation to age and 
gender. The inclusion of occupation/occupational strain or 
physical demand levels was only discussed in seven studies 
with the majority of studies finding a positive correlation 
between occupation/physical demand and HGS (Angst 
et  al., 2010; Moy et  al., 2015; Rostamzadeh et  al., 2019; 
Rostamzadeh et al., 2020a, 2020b; Saremi and Rostamzadeh, 
2019). Angst et al. (2010) concluded that the occupational 
demand on the hand may have caused bias in relation to the 
HGS scores. In contrast. Klum et al. (2012) found no sig-
nificant correlation between occupational manual strain 
and HGS.

Figure 1. PRISMA flowchart for identification and assessment of eligibility of studies for inclusion in systematic review (Moher 
et al., 2009).
PRISMA: preferred reporting items for systematic reviews and meta-analyses.
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Five studies (Bhat et  al., 2021; Langer et  al., 2022; 
Mohammadian et al., 2015; Moy et al., 2015; Rostamzadeh 
et al., 2020b) investigated the influence of ethnicity on HGS 
by comparing the HGS results of specific ethnic groups to 
other population sets. These studies all concluded that popu-
lations from developed countries or norms derived from pre-
dominantly Caucasian populations had increased HGS 
results compared with South Asian and African populations.

The anthropometric characteristics of height, weight and 
the resultant BMI were explored in relation to HGS in numer-
ous studies with conflicting results. Height rather than BMI 
was shown to have the strongest positive correlation with 
HGS (Angst et al., 2010; Hatem et al., 2016; Mohammadian 
et  al., 2015; Moy et  al., 2015; Saremi et  al., 2021; Spruit 
et al., 2013; Wang et al., 2018). Various other anthropometric 
characteristics including hand length, forearm length, hand 
width/palm width and forearm circumference were also ana-
lysed in comparison with HGS. Of these other anthropomet-
ric characteristics examined, hand length and hand width/
palm width were found to have the strongest positive correla-
tion with HGS (Eidson et  al., 2017; Mohammadian et  al., 
2015; Rostamzadeh et al., 2019; Rostamzadeh et al., 2020a, 
2020b; Saremi and Rostamzadeh, 2019).

Discussion

The aim of this review was to identify the influence of vari-
ous biological and functional factors for working adult HGS, 
including which factors most strongly predict HGS. The 
major influencing factors identified were age and gender. 
This finding is consistent with previous research which has 
concluded that there is a well-established relationship 
between gender and HGS, and age and HGS (Agnew and 
Maas, 1982; Dodds et al., 2016; Mathiowetz et al., 1985).

Currently, most HGS normative data sets are classified by 
age and gender only. It is well documented that grip strength 
declines with increasing age (Agnew and Maas, 1982; 
Mathiowetz et al., 1985). De Andrade Fernandes et al. (2014) 
found a curvilinear relationship with HGS peaking during 
the third decade, followed by a decrease as age progresses. 
Hatem et al. (2016), Moy et al. (2015), Mohammadian et al. 
(2015), Saremi et  al. (2021) and Shim et  al. (2013) deter-
mined that a significant inverse correlation exists between 
age and HGS for both genders of the working population. 
This decline in HGS may be considered part of the normal 
ageing process that sees a decline in muscle mass and a 
likely consequent reduction in muscular strength forces dur-
ing HGS testing.

It is also widely accepted that HGS among men is higher 
than the HGS of women. Several studies in this review sup-
ported this viewpoint. Results from the studies by Langer 
et al. (2022), Moy et al. (2015), Shim et al. (2013) and Spruit 
et al. (2013) concluded that all strength measurements were 
significantly greater in men than in women. Men are known 

to have higher percentages of muscle mass compared to 
women, which may explain why the variation in HGS exists 
between genders. Klum et al. (2012) concluded that gender 
was the most important factor when predicting HGS. Recent 
studies have identified other biological and functional fac-
tors which should be considered in addition to age and gen-
der in order to improve the interpretation and evaluation of 
an individual’s HGS (Anjum et al., 2012; Dodds et al., 2016; 
Klum et al., 2012; Leong et al., 2016; Mohammadian et al., 
2015; Rostamzadeh et  al., 2019b, 2020a; Saremi and 
Rostamzadeh, 2019; Saremi et al., 2021).

Biological factors

Biological factors found to be relevant to HGS include 
anthropometric measures such as height, weight, BMI, vari-
ous hand and forearm measurements and ethnicity. The 
anthropometric factors found to have the strongest correla-
tion with HGS were height, hand length and hand width/
palm width (Angst et al., 2010; Eidson et al., 2017; Hatem 
et al., 2016; Klum et al., 2012; Mohammadian et al., 2015; 
Moy et al., 2015; Rostamzadeh et al., 2019b, 2020a; Saremi 
and Rostamzadeh, 2019; Saremi et  al., 2021; Spruit et  al., 
2013; Wang et  al., 2018). Height alone was determined to 
have the most significant correlation with HGS in the find-
ings from Mohammadian et al. (2015), Angst et al. (2010), 
Moy et al. (2015), Spruit et al. (2013) and Wang et al. (2018). 
The correlation between height and HGS within these stud-
ies is important to consider given the quality of these studies. 
These studies were scored as high and medium quality dur-
ing the critiquing process due to their sample sizes, variables 
measured and the methodology utilised. Previous research 
(Agnihotri et al., 2008) concluded that a person’s hand length 
is a prime criterion to estimate height and this in combina-
tion with hand width may provide a participant with a 
mechanical advantage when squeezing the dynamometer 
during HGS testing, particularly when using the standardised 
second handle position. The findings from this review sup-
port these previous findings.

Height and weight were identified as having a signification 
correlation to HGS in the studies undertaken by Angst et al. 
(2010), Anjum et  al. (2012), Hatem et  al. (2016) and 
Rostamzadeh et  al. (2019). Interestingly, BMI, which is the 
relationship between height and weight, was not found to have 
a relationship with HGS in the studies by Anjum et al. (2012) 
and S. Rostamzadeh et al. (2019). The current review found 
that BMI did not correlate to HGS for Asian, Middle Eastern 
and European populations (Anjum et al., 2012; Rostamzadeh 
et  al., 2019) or those with higher BMIs (Massy-Westropp 
et  al., 2011) where the relationship was reduced or even 
reversed. In the study by Massy-Westropp et al. (2011), only 
27 participants were assessed to have a low BMI which lim-
ited the ability to investigate the relationship between HGS 
and low BMI. When evaluating BMI, it is commonly accepted 
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that BMI correlates strongly with weight but is independent of 
height (Sperrin et al., 2016). Therefore, anthropometric char-
acteristics of height and hand length and hand width/palm 
width are not dependent on body weight, and this may explain 
why BMI does not always have a positive correlation to HGS.

Of the hand measurements taken and compared to 
HGS, hand width/palm width and forearm circumference 
provided the strongest relationship. The only other anthro-
pometric measurement seen to correlate positively with 
HGS was hand length. This relationship may link to the 
strong correlations seen between height and HGS. As pre-
viously discussed, increased height generally results in 
increased limb lengths for an individual. Saremi and 
Rostamzadeh (2019) hypothesised that individuals with 
larger hands may have increased HGS due to their greater 
muscle mass. Similarly findings from Bhat et  al. (2021) 
suggested that men had larger anthropometric measure-
ments (around 10%–-15% greater) compared to women 
which may also assist in explaining the strong correlation 
between HGS and gender.

Body composition such as height, weight, limb length 
and skeletal muscle mass may vary among population 
groups of different ethnic backgrounds (De Andrade 
Fernandes et al., 2014). Anjum et al. (2012) concluded that 
Asian populations were found to have lower HGS com-
pared to European populations. Bhat et  al. (2021) con-
cluded that average HGS varies among differing ethnic 
groups and this variance may correlate to anthropometric 
measurements such as height and hand size which are 
influenced by ethnicity. This supports the need to ensure 
population specific normative values are being utilised for 
comparison amongst population groups. Wang et al. (2018) 
discussed that although there are numerous peer reviewed 
studies that provide HGS normative values for populations 
outside of the United States, with most based on small con-
venience samples. Future research should be aimed at 
developing population specific norms.

Functional factors

The relationship between HGS and hand dominance has shown 
that typically the dominant hand is stronger; however, this  
correlation is weaker for left hand dominant participants 
(Bohannon, 2003). This was supported by Moy et al. (2015), S. 
Rostamzadeh et al. (2019) and Shim et al. (2013) who found 
dominant HGS to be significantly greater than non-dominant 
HGS regardless of gender. Hand dominance was recorded in a 
number of studies; however, due to low rates of left hand domi-
nant participants, normative values were not categorised into 
dominant and non-dominant groups. When considering hand 
dominance and various population groups, De Andrade 
Fernandes et  al. (2014) determined the strength difference 
between hands was found to be consistent, regardless of ethnic-
ity. As there is a documented difference between dominant and 
non-dominant HGS, using categories identifying right or left 

hand dominance would aid in improved interpretation of the 
HGS normative data.

The studies by Angst et al. (2010), Klum et al. (2012) and 
Mohammadian et al. (2015) found occupation/varying phys-
ical demand levels did not have a high predictive power for 
HGS. These studies were carried out with vastly different 
population samples of European and Iranian workers whose 
occupation and the physical work demands required are 
likely to vary significantly. The study by Moy et al. (2015) 
based on a Malaysian population found males who per-
formed heavy manual work had higher HGS compared to 
those who performed light work, however the type of occu-
pation did not predict HGS for females. Moy et al. (2015) 
hypothesised that this inconsistency for occupation to pre-
dict HGS for both genders may be due to the decreased 
diversity in occupations for females and the small proportion 
of females who were currently employed or had ever worked. 
Body size and composition contributes to an individual’s 
physical capabilities and as such may have an indirect cor-
relation to job performance (Roberts et al., 2016). The occu-
pations performed by females are generally less physically 
demanding than males who have increased musculature 
compared to females. Several studies on the Iranian popula-
tion all found significant correlation between HGS and occu-
pation (Rostamzadeh et al., 2019, 2020a, 2020b; Saremi and 
Rostamzadeh, 2019; Saremi et  al., 2021). These studies 
either only focused on one type of occupation such as office-
based workers (Rostamzadeh at al., 2019) and dentists 
(Saremi et al., 2021) or divided workers into two categories: 
manual workers and non-manual workers (Rostamzadeh 
et  al., 2020a, 2020b; Saremi and Rostamzadeh, 2019). 
Having broad occupational categories which were distinct 
from one another may have aided in demonstrating the cor-
relation between HGS and occupation.

Unskilled manual occupations are often performed by 
workers from lower socio-economic backgrounds. Leong 
et  al. (2016) discussed variations in muscle strength are 
linked to differences in socio-economic status and education 
levels. Possible variations in muscle strength and HGS may 
be due to dietary differences between the various popula-
tions due to the differences in socio-economic status (Leong 
et al., 2016). Wang et al. (2018) also concluded that partici-
pants with higher education levels were not stronger than 
participants who did not finish secondary education. Large 
variations of physical demand levels are required to perform 
the diversity of occupations within different cultures. 
Cultural differences also influence the types of occupations 
performed, socio-economic status and education of individu-
als. Therefore, further investigation into the significance of 
occupation in relation to HGS is required.

Implications for practice

This study identified significant variation in testing meth-
odologies across studies examining HGS in conjunction 
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with biological and functional factors. HGS testing is 
commonly used by occupational therapists as a standard 
measure of hand function, and it is suggested when ana-
lysing HGS select biological and functional factors 
beyond age and gender are considered to improve HGS 
evaluation. By considering the influence of these select 
biological and functional factors, occupational therapists 
can use their occupational knowledge within the evalua-
tion of HGS and combine this perspective with the bio-
medical element of the quantifiable HGS scores for an 
improved understanding of how HGS scores relate to an 
individual’s everyday tasks.

Limitations and future research

While this study examined various research studies examin-
ing the influence of various biological and functional factors 
on HGS, some limitations were evident. Due to the volume 
of research available on HGS, included studies were limited 
to 2010–-2023 to ensure the most recent research studies 
were captured. Additionally, several studies offering detailed 
examining of numerous biological and functional factors in 
relation to HGS were excluded from inclusion in the review 
due to non-use of the complete ASHT HGS testing protocol. 
Several research studies included within the review were 
completed by the same research group and based on a spe-
cific ethnic population. Due to the variability in body dimen-
sion within various ethnic populations, this may affect the 
generalisability of these study results to a global population. 
Future research on HGS should ensure the study design con-
siders the use of a standardised methodology when assessing 
HGS to ensure valid and reliable results. Additionally, adop-
tion of a consistent testing protocol would facilitate compari-
son of study findings across research studies.

Conclusion

Various biological and functional factors have been exam-
ined in relation to adult’s HGS with the aim of developing 
an improved understanding of how to interpret and com-
pare HGS results with normative data sets. This research 
found that in addition to the accepted factors of age and 
gender, other biological and functional factors influence 
HGS of working adults. It is also critical to ensure com-
parison is made between the same populations when com-
paring individuals to HGS normative data sets. When 
analysing HGS, it is recommended that occupational ther-
apists and other health professionals consider more factors 
than age and gender to provide increased contextualisation 
and improved confidence when guiding decision-making 
for treatment and rehabilitation of the hand. This review 
has identified height as the most significant factor in cor-
relation to HGS along with the additional anthropometric 
factors of hand length and hand width/palm width. These 

anthropometric factors also link to ethnicity as populations 
from different geographical locations can have varying 
body sizes. When developing new normative data sets for 
HGS, anthropometric characteristics such as height, 
weight, hand length and hand width/palm width, hand 
dominance and occupation should be considered along 
with the established categories of age and gender to allow 
for improved evaluation of an individual’s HGS. When 
assessing and evaluating HGS, all health professionals 
regardless of discipline need to consider the influence of 
these biological and functional factors in addition to age 
and gender for increased contextualisation of the HGS 
results in relation to an individuals’ body size and daily 
occupations.

Key findings

•• �Height followed by hand width/palm width most strongly 

correlated to HGS

•• �It is critical to ensure comparison is made between the 

same populations when comparing individuals to HGS 

normative data sets

•• �Consideration of select biological and functional factors 

provides contextualisation to guide decision making for 

treatment and rehabilitation

What the study has added

This study identified significant variation in testing method-

ologies across studies examining HGS in conjunction with 

biological and functional factors. When analysing HGS, it is 

suggested that factors beyond age and gender are considered 

to improve HGS evaluation.
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