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in north Australia 

Exploring anthropometric and functional factors that influence working adult’s handgrip strength 

in north Australia 

Abstract 

Background 

Handgrip strength (HGS) is a reliable assessment of hand function. Interpretation of HGS is 

commonly done using normative data. Normative HGS data HGS considers the influence of age and 

gender without adjustment for anthropometric measurements or functional factors known to 

influence HGS.  

Objective 

To determine the potential relationship of select anthropometric measurements (height, 

weight, hand length and width, forearm length and circumference) and functional factors (hand 

dominance, work and lifestyle category) to HGS. 

Methods 

This study included a sample of 119 males and 96 female workers from North Queensland. 

HGS and six anthropometric measurements were obtained using calibrated instruments and reliable 

measurement protocols. Age and gender along with three functional factors were documented by 

self-report. 

Results 

Right and left mean HGS was greater for individuals who performed heavy/very heavy work 

(58.1+10.1 kg and 54.1+ 10.9 kg respectively) compared to light (38.5+12.3 kg and 35.5+11.8 kg) or 

medium work (44.1+10.8 kg and 40.0+12.9 kg). Mean HGS was greater for individuals who 

performed heavy/very heavy activity (right 48.5+13.6 kg and left 44.5+13.7 kg) compared to light 
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activity (right 36.3+11.2 kg and left 33.9+11.3 kg) within their lifestyle. HGS positively correlated with 

gender (p=0.0001), work (p=0.001) and anthropometric measurements of forearm circumference 

(p=0.001), hand length (p=0.006) and hand width (p=0.052). 

Conclusions 

Easy to measure anthropometric measurements of forearm circumference, hand length and 

width are the strongest predictors of HGS in addition to an individual’s physical activity at work and 

in their lifestyle. Consideration of these factors could lead to improved evaluation of HGS scores.  
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1. Introduction 

 Hand strength is required to perform most functional activities of daily life including work 

demands and lifestyle activities. Evaluation of an individual’s hand function routinely includes the 

assessment of handgrip strength (HGS). HGS is a performance-based measure which assesses at the 

body function and structures level and forms part of a comprehensive evaluation of hand function. 

Occupational therapists utilise HGS testing to measure work capacity, the functional impact of upper 

limb injuries and diseases and as a method of measuring and evaluating rehabilitation progression. 

HGS testing is a simple measure to quantify and evaluate hand function across a range of 

occupational therapy practice settings including hand therapy and work rehabilitation [1-4].  

HGS is also used as a health indicator related to cardiometabolic diseases, bone health, 

physical dysfunction, frailty and all-cause mortality [5, 6]. Subsequently the wide application and the 

predictive capabilities of HGS mean HGS assessment is relevant to not only occupational therapists 

but a wide range of health professionals. The benefits of using HGS testing as a measure of hand 

function are its simple procedure, reliability and the availability of normative data for comparison [7, 

8].  

Evaluation of HGS scores commonly includes comparison to normative data which outlines 

an individual’s ability in comparison to the general population [9, 10] . Normative data for HGS is 

tabulated into right and left hand scores with gender and age as the only distinguishing parameters. 

The influence of age and gender on HGS is well established with previous studies identifying men are 
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stronger than women and age is directly correlated to HGS with strength increasing from early 

adulthood until a peak is reached in the middle of the third decade with a decline in strength in older 

adulthood [11-14].  

Recent studies however have looked beyond these accepted influencing factors of age and 

gender, to explore the influence of anthropometric measurements and/or functional factors on 

adult HGS [11, 15, 16]. Research findings have identified the significant impact and predictive 

capabilities of various anthropometric measurements (height, weight, Body Mass Index (BMI), hand 

and forearm length, forearm circumference) and functional factors (hand dominance, work demands 

and lifestyle factors ) on HGS [2, 17-21]. Despite the current research available exploring the 

influence of various anthropometric measurements and functional factors on HGS, limited 

normative data tables have been developed which address specific sub-populations such as 

occupations requiring increased physical upper limb strength or specific clinical diagnoses [10]. 

Researchers have described the inclusion of anthropometric measurements and functional factors 

when assessing HGS as providing increased contextualization for HGS assessment [20-24]. When 

assessing HGS it may also be important to consider the functional factors of hand dominance, work 

demands and lifestyle factors. The intensity and physical demands of both work tasks and activities 

within leisure time vary considerably and thus their influence on HGS should be considered [25]. The 

consideration of functional factors and anthropometric measurements may offer increased 

contextualization of HGS scores and aid in clinical decision making when evaluating HGS when 

suitable normative data for comparison is not available and when determining work capacity. 

Additionally, clinical experience and practice context are known to impact how HGS is assessed and 

the evaluation of HGS scores [26]. When assessing HGS, clinical experience was found to influence 

variations to the standard ASHT testing protocol. More experienced clinicians utilised their 

professional experience and knowledge of HGS to adapt the testing protocol as needed [26]. 

Comparison to normative data is not the only way to evaluate HGS scores. Alternative methods to 

evaluate HGS scores include comparison of left to right hands or affected to unaffected sides. These 
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methods of evaluation were found to be more common in clinical settings such as private hand 

therapy clinics or hospitals where communication of an individuals’ performance to external 

audiences is not required [26]. 

When comparing HGS to normative data, the data set utilised must reflect the population 

being assessed. Normative data is most relevant when developed using a population closely aligned 

to the individual being assessed [27]. Numerous peer reviewed studies have provided population 

specific normative data for Great Britain [28], Germany [4], Korea [29] and Taiwan [30].   

Recent international studies have examined the influence of demographic factors, 

anthropometric measurements and functional factors on HGS in combination. However, to date 

there is only one Australian population study to have examined the influences of height, weight and 

BMI on HGS [3]. No Australian studies to date have considered the predictive power of both 

anthropometric measurements and functional factors on HGS. Using the findings of an earlier 

literature review and focus group study with occupational therapists who assess HGS regularly [26], 

specific anthropometric measurements and functional factors were selected to investigate in 

relation to HGS. Therefore, the aim of this study is to determine which of these select 

anthropometric measurements and functional factors most strongly predict HGS. 

2. Methods 

2.1 Participants  

 Approval for this research study was obtained from the James Cook University Human 

Research Ethics Committee (ethical approval H8519). This study had a cross-sectional design and 

included the recruitment of a convenience sample from the general population residing in North 

Queensland (NQ), Australia. The geographic region of NQ encompasses five major regional centres: 

Burdekin, Charters Towers, Hinchinbrook, Palm Island and Townsville with a population 240 000 

people and [31]. Within NQ, the top five industries by employment are health care and social 
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assistance, public administration and training, retail trade, education and training, accommodation 

and food services [32]. Collection of HGS data from working adults within NQ allowed for a diverse 

snapshot of the Northern Australian population whilst maintaining an achievable sample size. The 

inclusion criteria were adults aged between 18 to 67 years, living in the North Queensland 

community who were healthy and free from any medical conditions which may affect hand strength. 

Prior to inclusion within the study, participants were asked to verbally acknowledge that they had no 

previous or current injuries or medical diagnosis which may impact hand function. The specific age 

range for the inclusion criteria was to ensure that participants were adults of working age as work 

was selected as one of the influencing factors to be examined within this study. Participants who 

reported symptoms of hand dysfunction or pain within the preceding 12 months or were aged 

outside of the inclusion criteria age range were excluded. A pilot of the data collection process (n=7) 

was carried out prior to the recruitment of participants. The pilot study and subsequent main study 

data collection were conducted by the primary author who is an experienced occupational therapist 

with over 20 years’ experience working with HGS. The use of a single assessor throughout the study 

was employed to ensure test-re-test reliability.  

Participants were invited to participate in the research via online social media 

advertisements, university staff emails and online student forums. Additional recruitment through 

word of mouth was also employed. Data was collected from September to November 2021. 

Research locations included community and workplace settings within the NQ community which 

allowed for suitable privacy and space to set up the required testing and measurement equipment. 

The duration of testing was 10-15 minutes including the questionnaire and measurement 

procedures. A variety of workplace settings including heavy industry such as mining and 

construction, health services and administration-based organizations were included in the data 

collection process to capture the diversity of the working community within the NQ population. 

Participants were provided with an information sheet detailing the research aim and procedures 

prior to participants providing their written informed consent.  
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 Data was collected from 215 healthy adults (males = 119, females = 96), aged between 18-66 

years who resided within North Queensland, Australia.  

2.2 Measurement procedures 

2.1.1 Questionnaire  

Participants were asked if they currently or had previously experienced any pain, discomfort, 

injury or chronic condition affecting either of their upper limbs within the preceding 12 months. 

Participants who answered yes, were not included in any further assessment. Participants who met 

the inclusion criteria self-completed a questionnaire detailing name, age, gender, hand dominance 

and title of their occupation (Appendix One). If unsure, hand dominance was determined by asking 

participants “Which hand do you write with?” [33]. Participants listed their work occupation and 

were then required to self-select a category describing physical demands of the main tasks or duties 

that they usually perform in that occupation as part of the participant questionnaire. The 

questionnaire also contained a follow up question asking participants if they had participated in any 

physical activity, exercise, recreation or sport during the past week. If the participants responded 

positively, they were then asked to select a category describing the physical demands of the physical 

activity performed outside of their work duties. The definition of these categories were adapted 

from the definitions of sedentary work, light work, medium work, heavy work and very heavy work 

outlined in The Revised Handbook for Analyzing Jobs [34]. Definitions of the work and physical 

activity categories are described in Table 1. 

Table 1 

Classification of an individual’s work occupation using a standardised system such as the 

Australian and New Zealand Standard Classification of Occupations (ANZSCO) was not considered 

appropriate as this system classifies and defines occupations based on the level of skill required to 

perform the occupation, not the physical demands involved [35]. Instead, identification of the 
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physical demands required to perform the main duties of an individual’s work occupation provides 

key descriptions of physical effort exerted by the individual to perform the work tasks. For both 

questions that related to the physical demands of the work tasks and any physical activity outside of 

work, the same categories and descriptors were used. Participants selected one response from the 

categories of light, medium or heavy/very heavy. Participants could ask for clarity or further 

explanation regarding any of the questions within the questionnaire. 

2.1.2 Measurement of anthropometric measurements 

Height and weight were measured to the nearest 0.5 cm and 0.1 kg using a mobile 

stadiometer (Seca 213 Portable Measuring Rod, Seca Corporation, Hanover MD) and Tanita BC541 

electronic scale (Tanita Corp., Tokyo, Japan), respectively. Hand length, width and forearm length 

and circumference were measured using a soft anthropometric tape measure and utilizing a 

standardized procedure. Each anthropometric measurement was documented for both the left and 

right upper limbs of each participant. Hand length was measured from tip of the middle digit to the 

ulna styloid process [36] . Hand width was measured at the level of the metacarpophalangeal joints 

of the index and fifth digits with the fingers adducted. Forearm length was measured from the tip of 

the olecranon process to the styloid process of the ulna. Forearm circumference was measured at 5 

cm distal to the elbow crease [19]. The hand and forearm measurements were conducted while the 

participant was seated, and the limb was held in a supinated position. New equipment was 

purchased for this study to ensure calibration during the data collection period. 

2.1.3 Handgrip strength testing 

HGS testing was conducted using a calibrated Jamar digital hand dynamometer (Sammons 

Preston, Bolingbrook, IL, USA). Testing was conducted using the American Society of Hand Therapists 

(ASHT) standardized testing position and instructions. Participants were seated upright with both the 

hips and knees in 90° flexion with feet flat on the floor; testing arm at side, not touching the body; 

elbow flexed at 90°, forearm in neutral, wrist slightly extended between 0° and 30° and ulnar 
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deviation between 0° and 15°; With the non-testing arm relaxed at side [37]. A demonstration was 

performed by the assessor in addition to verbal instructions for HGS testing. Using the dynamometer 

on the second handle position, three alternating trials for each hand were performed and 

documented allowing for a 10 second rest break between each trial [38]. As outlined within the 

ASHT testing protocol, the mean of three trials was recorded for both the right and left hands. 

2.1.4 Statistical methods 

 SPSS 27 (IBM Corporation, New York, NY, United States) was used for statistical analysis of 

the data. A sample size of 200 was determined by a statistician based on a statistical test and power 

calculation at 80%. Due to potential attrition, data was collected from 215 participants. Prior to data 

analysis all variables were examined for normality with visual inspection of the histogram, P-Plots 

and scatterplots for right and left HGS found to have normal distribution. Testing for skewness, 

kurtosis, linearity and homoscedasticity was also performed to review the normality of the data. The 

mean and standard deviation (SD) of HGS and selected anthropometric measurements, and 95% 

confidence interval (CIs) were calculated. Paired sample t-tests were used to compare average HGS 

for the right and left hands. A one-way ANOVA test was used to compare HGS of the dominant and 

non-dominant hands. Simultaneous multiple regression was used to describe the relationship 

between the select demographic factors, functional factors and anthropometric measurements and 

average HGS of both hands. The value of significance alpha was considered at the level of 0.05. 

Table 2 

Table 3 

3. Results 

One hundred and nineteen men and 96 women participated in this study with two 

participants excluded as they were aged outside of the inclusion criteria or reported hand 

dysfunction. Descriptive statistics of participant characteristics and anthropometric measurements 
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divided by gender are presented in Table 2. All anthropometric measurements were larger for men 

compared to women. Limited variability in height was observed for men and women. 

 Table 3 details HGS according to work category. Approximately 63% of participants 

performed light physical demands within their work tasks, 22% performed medium physical 

demands and 15% performed heavy/very heavy demands.. Within work categories, right and left 

HGS was stronger for workers who performed heavy/very heavy work compared to light or medium 

work.  

Light physical activity outside of work duties was the most common category identified by 

30% of participant closely followed by heavy/ very heavy physical activity which was selected by 29% 

of participants. Right and left HGS for participants who completed heavy/ very heavy activity within 

their lifestyle was significantly greater than right and left HGS of participants who performed light 

activity within their lifestyle. Participants who had not performed any physical activity, exercise, 

recreation or sport during the past week averaged greater HGS than all participants other than the 

heavy/very heavy category. 

 Of the 88.8% of participants who identified as right hand dominant, they were found to have 

9.35% stronger HGS in their dominant right hand. In contrast, left hand dominant participants were 

found to be only 0.25% stronger in their dominant left HGS. 

Table 4 

 All independent variables were included in the simultaneous multiple linear regression 

model to examine the association with the dependent variable of HGS. The multiple regression 

analysis showed a significant positive association between HGS and gender (p=0.001), work category 

(p=0.001) and the anthropometric measures of forearm circumference (p=0.001), hand length 

(p=0.006) and hand width (p=0.052). Forearm length (p=0.64) and height were found to be 

approaching significance (p=0.115). Age was found to have a negative correlation to HGS (p=0.702).  
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 Due to the significant multicollinearity according variance proportions between height 

(0.97), weight (0.94) and Body Mass Index (BMI) (0.94) a regression analysis for average HGS was 

completed with weight and BMI removed. This model was run due to the strong association 

between HGS and the anthropometric variables of hand length, hand width and forearm 

circumference which are associated with body size and subsequently are potentially associated with 

the height of the individual. This model found the only significant relationship with average HGS was 

with age (p=0.036).  

4. Discussion 

 The use of HGS testing is well established as an efficient way to measure an individual’s hand 

strength. Consideration of the influence of demographic factors, anthropometric measurements and 

functional factors on HGS assists in providing a better understanding of hand function when 

interpreting HGS scores. Inclusion of these additional contextual factors including anthropometric 

measurements and functional factors is especially useful when suitable normative data sets which 

represent the population being assessed are unavailable for comparison. Additionally, when 

determining an individuals’ work capacity, the HGS required to perform the physical demands of an 

occupation varies. Therefore, consideration of lifestyle and work demands and anthropometric 

measurements in conjunction with HGS scores when evaluating HGS is hoped to increase a clinician’s 

confidence when determining work capacity.  

Studies have detailed the relationship between gender and HGS and it has been clearly 

established that on average, men have stronger HGS than women of the same age [4, 12, 14]. 

Similarly, studies have documented a decline in HGS as age increases [12, 14, 28]. The relationship 

between other anthropometric measurements (height, weight, hand size) has been explored with 

varying agreement as to which factors influence HGS. Additionally, recent research has examined the 

influence of not only demographic factors and anthropometric measurements, but also functional 

factors (work, lifestyle factors) on HGS [11, 15, 20, 39]. Limited studies however, have described the 
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predictive power using a combination of demographic, anthropometric measurements and 

functional factors for specific populations. Consequently, this study aimed to determine the 

relationship between HGS and relevant demographic, functional factors and anthropometric 

measurements in combination for Australian adults and to identify which factors most strongly 

predict HGS. The anthropometric measurements and functional factors examined in this study were 

determined based on a review of the current literature and a qualitative study which explored the 

factors occupational therapy clinicians believed influence HGS [26]. For the current study, the factors 

identified as the strongest predictors for HGS were gender, work, forearm circumference and hand 

length and width. 

4.1 Demographic factors 

Consensus exists that men are stronger than women when comparing HGS with gender 

identified as the most significant predictor of HGS [15]. Research has found that men are 

significantly stronger than women of the same age [18, 29, 39, 40]. The current study agreed with 

the mean male right HGS score to be more than 40% stronger than the mean female right HGS 

score. This difference in HGS may be attributed to muscle mass with men known to have increased 

muscle mass compared to women [41]. It is hypothesized that this difference in HGS within genders 

is as a result of anthropometric measurements and hormonal differences between genders which 

enhance bone and muscle growth for men and have a correlation to height, weight and hand 

measurements and subsequently influence HGS between genders [2, 42]. Future research examining 

differences between gender, anthropometrics and HGS could assist in explaining this relationship 

further. 

It is well documented that HGS declines due to the effect of ageing and subsequent loss of 

muscle mass [12, 14, 28, 43, 44]. The results of this study found that age and HGS had a strong 

negative correlation. A strong negative correlation was found between age and HGS [39, 45]. The 

reduction of HGS with age is documented as part of the normal aging process. This study had an 
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inclusion criteria of Australian adults aged 18 to 66 to ensure a sample within the working age range. 

With the average age of sample population being 35.1 years, the inclusion of a sample skewed 

towards a younger population may explain the negative correlation between age and HGS within 

this study. Age was found to have a significant relationship to HGS in the regression model where 

weight and BMI were removed. This result indicates the predictive variables within the regression 

analysis are highly reliant on each other. Weight and BMI relate to age [46], and this may explain the 

change in significance between HGS and age following the removal of weight and BMI from the 

prediction model. 

4.2 Anthropometric measurements  

The strongest HGS predictive anthropometric measurements were forearm circumference, 

hand length and width. Previous studies also found forearm circumference had a strong correlation 

to HGS [18, 21, 22, 47]. The strong positive relationship between HGS and forearm circumference 

may be a reflection of an individual’s muscle mass with the thickness of the anterior forearm 

muscles being in this location [44]. The increased muscle mass within the forearms is likely to have 

contributed to the observed relationship. Additionally, variations in muscle mass occur within 

different ethnicities highlighting the importance of interpreting HGS results with awareness of these 

contextual factors [48]. 

This study found the relationship between height and HGS to be approaching significance, 

however height alone was not predictive of HGS. HGS and hand length were strongly correlated and 

longer limb lengths such as hand length are commonly associated with increasing height [49]. The 

relationship between height, weight, Body Mass Index (BMI) and HGS has been explored in 

numerous studies across varied populations with inconsistent findings. A significant positive 

correlation was found between HGS and height and weight [11, 23, 45]. A previous study aimed to 

describe HGS normative data for an Australian adult population and investigated the relationship 

between the anthropometric measurements of height, weight and BMI [3]. This study found a weak 
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positive relationship for participants with higher BMI for the youngest and oldest adults in the 

sample, however due to a limited number of participants with low BMI the relationship between 

HGS and BMI could not be fully investigated [3].  It was concluded that no significant relationship 

between HGS and BMI existed for this sample. Furthermore, HGS was found to significantly correlate 

to height and weight, but not BMI [23, 50]. These varied results describing the relationship between 

BMI and HGS may be attributed to the fact that BMI does not examine body fat percentage and 

participants with higher BMI might have increased body fat or varied ratios of muscle mass which is 

not accounted for within the BMI equation [51]. Additionally, inclusion of participants with low BMI 

was found to be limited in the present study and previous research [3].  

Hand length and hand width were found to have a strong positive correlation to HGS. The 

relationship between hand length and HGS has also been found to be significant [22, 23]. Hand 

width was positively correlated to HGS [11, 18, 21, 23, 45]. The strong association between hand 

length and width and HGS may be explained as a longer and wider hand allows for an increased 

mechanical advantage when gripping the dynamometer using the ASHT standardised testing 

procedure of the second handle position. Optimum grip span is known to correspond to maximum 

grip force generation [52]. Hand size therefore must be considered when developing work tools and 

when evaluating a worker’s individual physical capability in relation to the physical demands of 

various occupations [20]. Furthermore, consideration of anthropometric measurements such as 

hand size and height in relation to HGS can help to determine the suitability of workers performing 

occupations with varying physical demands and the potential risk of associated injury [53]. Further 

investigation is required to determine the relationship between anthropometric measurements and 

HGS.  

4.3 Functional factors 

Although HGS data is separated into right and left hands, not all data sets account for hand 

dominance despite dominant HGS having been found to be greater than non-dominant HGS for both 
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men and women, particularly in right hand dominant individuals [23, 29, 39]. This study found the 

difference between HGS in dominant and non-dominant hands was significant for right-handed 

participants with a 9.35% increase in hand strength in their dominant right hand. Conversely, left 

hand dominant participants were found to only have a 0.25% increase of hand strength in their 

dominant left hand. Therefore, hand dominance had a significant influence on HGS for right hand 

dominant participants only and this may explain why hand dominance did not predict average HGS 

overall. There was found to be no difference between the right and left HGS of left hand dominant 

participants. This may be attributed to lifestyle influences where tools and environments are built 

for right hand dominant populations and subsequently the right hand is used to perform tasks in 

preference to their dominant left hand [54]. Given normative data sets do not account for hand 

dominance, clinicians need to consider the influence of hand dominance and how this varies 

between right and left hand dominant individuals within their clinical reasoning. This is especially 

relevant if comparison to normative data is the only method of evaluating HGS.  

Recent studies have examined the influence of work demands within an individual’s 

employment on HGS in a variety of occupational settings [15, 21, 39, 55, 56]. Adults spend prolonged 

periods of time working and work tasks often involve significant hand function. Therefore, exploring 

the relationship between HGS and work is warranted. The HGS of participants was found to increase 

as the physical demands of their work increased. Right HGS of heavy/very heavy workers was found 

to be approximately 34% stronger than light workers. This strong positive correlation between 

occupation and HGS was in accordance with other studies [21, 23, 56]. However, one study found 

that occupational demands (sports, music and work) had no significant influence on HGS [15]. It 

must be considered that the use of hand strength for function should not be limited to work only 

and can include physical activity outside of employment. 

Previous research has examined how lifestyle factors and physical activity performed outside 

of work can also influence HGS. Research has suggested that consideration of lifestyle factors and 
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fitness is required [4]. The results of the current study showed that as physical activity levels 

increased, so too did HGS. However, right and left HGS for participants who had not engaged in 

physical activity of any kind in the seven days prior to HGS testing had greater HGS than participants 

who reported light and medium activity levels outside of their work. This may be explained by the 

observation that workers who actively perform heavy physical tasks at work are inactive during their 

leisure time outside of work [57, 58]. Additionally, workers who are engaged in work requiring less 

physical demands are more often engaged in vigorous leisure activities [25]. Further research into of 

the type, intensity and frequency of physical activity performed outside of work would provide 

insight into this phenomenon. 

4.4 Implications for practice 

The use of normative data alone as an evaluation method for HGS does not account for 

other contextual factors such as body size and physical activity both at work and outside of work 

demands. Additionally, comparison to normative data is not the only method to evaluate HGS. 

Clinicians use their professional reasoning and practice setting to determine the method of 

evaluating HGS. Health professionals working in clinical practice settings often rely on less formal 

methods of evaluating HGS than comparison to normative data. These other forms of evaluation 

include recording HGS scores over time to track rehabilitation progression and comparison of left to 

right or affected to un-affected limbs. Therefore, examination of an individuals’ anthropometric 

measurements in combination with an understanding of their work demands and lifestyle factors is 

hoped to provide a more accurate expectation of HGS for an individual.  

Based on the results of this study, it is recommended that an individual’s work demands and 

lifestyle factors be considered when assessing and evaluating HGS especially in comparison to the 

available normative data. Normative data must represent the population being assessed. Therefore, 

if suitable normative data is not available for the population being assessed, consideration of an 
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individuals’ anthropometric measurements, work demands, and lifestyle factors may offer useful 

supplemental information to the normative data available.  

The physical demands of an individuals’ occupation vary dependent on the type of 

employment. Consideration of an individual’s anthropometric measurements, lifestyle factors and 

current work demands when evaluating HGS will offer increased insight into an individuals’ work 

capacity. Clinicians could consider the definitions of sedentary work, light work, medium work, 

heavy work and very heavy work outlined in The Revised Handbook for Analyzing Jobs to guide 

decision making regarding work capacity [34]. Subsequently, matching individuals with greater HGS 

to occupations which require increased HGS to perform the required work demands will be 

improved. In addition, the inclusion of simple, easy to measure anthropometric measurements of 

forearm circumference and hand length and width provide a highly accurate prediction of HGS to 

guide rehabilitation goals in practice settings where less formal methods of evaluation are favored 

over comparison to normative data. Use of these additional contextual factors offers a nuanced and 

considered evaluation of HGS and allows clinicians to use their professional reasoning to guide the 

evaluation of HGS which reference to normative data alone cannot provide. 

4.5 Limitations and future research 

 While this study found strong predictors for HGS among anthropometric measurements and 

functional factors, there are limitations to consider. Limitations include that the data was collected 

from a sample localized within NQ, Australia. Therefore, this data may not be transferable to wider 

populations. Future research expanding the data collection to adults residing across Australia would 

provide an improved sample representing the Australia adult population more broadly. Additionally, 

specific details as to where each participant resided within this geographical area were not obtained 

which would have allowed for comparison across geographical locations and urban versus rural 

settings within the North Queensland region. Future research should document the residential 

location of participants to facilitate comparison between regions of Australia and provide insights 
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into the variances in demographic factors, anthropometric measurements and occupational 

demands across regions of Australia. 

When examining work categories and lifestyle factors, details were self-reported and relied 

on the participants understanding of the physical demand categories. Furthermore, the quantity of 

work hours performed was not examined with both part time and full time workers included in the 

study. However, a wide range across all work and lifestyle categories was obtained within the 

sample population. 

5. Conclusion 

Given the importance placed on HGS scores when evaluating hand function across all health 

disciplines, consideration of the evaluation method for HGS scores is crucial. The use of normative 

data for HGS evaluation allows for comparison of an individual to the general population with 

normative data displayed by age and gender. The reliability of using normative data to evaluate HGS 

score relies on the availability of normative data which represents the population being assessed. It 

is important to acknowledge that variances in anthropometrics do exist in different populations due 

to ethnicity. Therefore, if normative data tables are to remain categorised by age and gender alone, 

it is imperative that an individual’s HGS score is evaluated against the normative data collected from 

the population they are comparing to. Given HGS normative data may not be available for all 

population groups worldwide, consideration of the anthropometric measurements of forearm 

circumference, hand length and width along with the functional factors of work and lifestyle 

demands when evaluating HGS offers an improved understanding of HGS for these individuals. 

Further, the consideration of additional anthropometric measurements and functional factors when 

evaluating HGS will provide contextualization of the HGS results in relation to a person’s body size 

and daily occupations. HGS evaluation methods utilised in clinical practice go beyond comparison to 

HGS normative data. Consideration of these additional anthropometric measurements and 
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functional factors enables clinicians to be guided by their professional reasoning when evaluating 

HGS and subsequently overall hand function. 
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Table 1: Definitions of work and physical activity categories 

Category Description 

Light  For example lifting/carrying/pushing between 4.5kg – 9kg occasionally;  

and/or up to 4.5kg of force frequently 

Medium  For example lifting/carrying/pushing 22kg occasionally;  

and/or up to 9kg frequently and/or 4.5kg of force constantly 

Heavy / very 
heavy  

For example lifting/carrying/pushing between 23kg to 45.5kg of force 
occasionally; and/or 22kg frequently 

and/or 9kg of force constantly 
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Table 2: Descriptive statistics of participant characteristics for men and women 

Variable Men Women 
 Mean Std. Deviation 

(range) 
Mean Std. Deviation 

(range) 
Age (years) 35.6 12.6 (47) 34.6 11.8 (47) 
Height (m) 1.8 0.6 (0.3) 1.7 0.1 (0.4) 
Weight (kg) 93.6 18.2 (135.6) 71.5 12.9 (65.6) 
Body Mass Index (kg/m2) 28.8 5.6 (41.6) 25.3 4.4 (22.2) 
Hand Length (cm) 20.0 0.9 (5.3) 18.1 1.1 (11) 
Hand Width (cm) 9.2 1.0 (10.8) 7.9 0.5 (2.5) 
Forearm Length (cm) 28.1 1.3 (6.5) 25.2 1.5 (9.5) 
Forearm Circumference (cm) 29.8 2.4 (16.5) 24.9 2.4 (13.8) 
Right HGS (kg) 52.4 10.5 (62.5) 30.6 5.7 (29.6) 
Left HGS (kg) 48.6 10.6 (52.4) 27.8 5.5 (24.7) 
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Table 3: Mean + SD Right and left HGS (kg) according to work and physical activity 

Work Category Participants Men Women Right HGS Left HGS 
Light 135 58 77 38.5+12.8 35.5+11.8 
Medium 48 31 17 44.1+12.8 40.0+12.9 
Heavy/Very 
Heavy 

32 30 2 58.1+10.1 54.1+10.9 

Physical Activity 
Category 

 

Nil 44 34 10 46.7+14.9 42.7+14.4 
Light 65 23 42 36.3+11.2 33.9+11.3 
Medium 43 17 26 39.4+12.2 36.3+12.1 
Heavy/Very 
Heavy 

63 45 18 48.5+13.6 44.5+13.7 
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Table 4: Simultaneous Multiple Linear Regression model of Average Handgrip Strength 

Independent 
Variable 

B SE 95% 
Confidence 

Interval 

p β 

   LL UL   

Age 0.016 0.042 -0.067 0.099 0.702 0.015 

Gender -7.668 1.795 -11.208 -4.128 <.001 -0.282 

Hand Dominance -1.005 1.545 -4.050 2.041 0.516 -0.023 

Work Category 3.294 0.742 1.830 4.757 <.001 0.180 

Lifestyle 
Category 

0.710 0.439 -0.155 1.574 0.107 0.058 

Height (m) -52.655 33.218 -118.154 12.844 0.115 -0.341 

Weight (kg) 0.435 0.340 -0.235 1.106 0.202 0.625 

Body Mass Index -1.820 1.055 -3.900 0.260 0.086 -0.722 

Hand Length 1.670 0.605 0.477 2.862 0.006 0.168 

Hand Width 1.238 0.633 -0.011 2.487 0.052 0.097 

Forearm Length 0.851 0.456 -0.049 1.751 0.064 0.125 

Forearm 
circumference 

1.602 0.336 0.939 2.265 <0.001 0.402 

 

 


