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Plus size and obese workers: Anthropometry estimates to promote 

inclusive design 

A significant proportion of the adult population globally is overweight, obese or 

classed as ‘plus size’. This has led to variability in size and shape across the 

working population and exclusion in the workplace. A new dataset of the 

anthropometry of plus size people has been created. Length dimensions were 

similar to other data, but breadth, circumference, and depth measurements were 

substantially larger. Hip breadth and abdominal depth were important for 

predicting largeness in this population. These data help explain the high 

exclusion rates from design and the number of fit, reach, posture and clearance 

issues reported by participants with a high BMI: generally, the higher the BMI 

the greater prevalence of problems. It is hoped that a better understanding of the 

anthropometric characteristics of the plus size worker will inform the design of 

safe, productive work environments to promote inclusion for a wider range of 

people.  

Keywords: anthropometry; workplace design; obesity; overweight; architectural 

design 

Subject classification codes: include these here if the journal requires them 

Word count: 3879 

Practitioner summary 

A new anthropometry dataset of plus size people has been created. The higher the BMI 

the greater the problems with design in the workplace for fit, reach, posture and 

clearance. To ensure inclusion and reduce stigma it is important to understand more 

about the size and shape of this population. 
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Introduction 

It is widely acknowledged that a large proportion of the global adult population are now 

overweight, obese, or classed as plus size. A recent House of Commons briefing paper 

(Baker, 2018) provided overweight (BMI between 25.0 - 29.9 kg/m
2
) and obesity (BMI 

over 30.0 kg/m
2
) estimates from surveys for England, Wales and Scotland as 61.4%, 

59% and 65% respectively: with the UK having the sixth highest rate of obesity after 

the USA, Mexico, New Zealand, Hungary and Australia. Indeed, worldwide, the 

prevalence of obesity has nearly doubled in the period 1980-2008, and estimates in EU 

countries, show that overweight affects 30-70% and obesity affects 10-30% of adults 

(WHO, 2018). 

In ergonomics and related fields, much research has been conducted concerning 

overweight/obese workers. Cavuoto and Nussbaum (2014) conducted a review of the 

impact of obesity on work-related tasks and concluded that larger anthropometric 

dimensions and the consequent adjustments needed in working postures are likely to 

significantly increase the biomechanical demands on the musculoskeletal system. Being 

plus size is associated with increased absence from work (Han et al. 2009), reduced 

productivity (Bhattachergee et al. 2003) and represents a major risk factor for premature 

job leave (Jusot et al. 2008). Indeed, obese manual materials handlers are likely to be at 

risk of developing a musculoskeletal disorder during lifting because of biomechanical 

stress on the back (e.g. Singh et al. 2015; Corbeil et al. 2019).  In addition, pre-obese 

and obese individuals have a significantly lower range of motion than those of normal 

weight for elbow flexion, supination, hip extension and flexion, knee flexion and 

plantarflexion, which also has implications for manual handling at work (Jeong et al. 

2018). In an experimental study by Park et al. (2009), obese participants reported 

significantly higher postural stress (than a non-obese group) when performing 84 typical 
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static, whole-body working postures. These researchers advocate the need for proactive 

ergonomic design and creativity in problem solving to facilitate obesity-friendly work 

environments. Interestingly, obesity does not appear to reduce maximum acceptable 

weight in lifting tasks (Singh et al. 2009). Finally, obesity in workers has also been 

associated with a high rate of slip, trip and fall injuries in the workplace compared with 

those of a healthy weight (Koepp et al. 2015). Obesity also has an adverse effect on 

postural stability when performing work tasks; anterior–posterior sway was 

significantly larger for obese workers than those of normal weight whilst performing 

assembly work tasks (Hamilton et al. 2015). 

Issues associated with plus size workers are of concern, as increasing 

employment, supporting people into work, and maintaining people at work are key 

elements of the UK Government public health and welfare reform agendas (Department 

for Work and Pensions, 2008). There are also economic, social and moral arguments 

that work is the most effective way to improve well-being and a strong evidence base 

that work is generally good for physical and mental health (Burton and Waddell, 2006). 

Engaging in work activities is also part of a life-course approach to preventing and 

managing overweight or obesity. 

Physical barriers to inclusivity can be defined as a form of stigma (Lewis et al. 

2011) so there is an increasing need to consider the emotional and social aspects of plus 

size people’s interactions with design. The inherent visibility of ‘plus size’ makes it a 

sensitive topic that is influenced by the social context of where user interactions take 

place. The design of the environment also seems to contribute to the stress experienced 

by people who feel stigmatized directly or indirectly because of their weight (Brewis, 

2014). In a small study by Koesten et al. (2016), plus size interviewees describe 

constantly needing to anticipate problems and plan different possibilities when 
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confronted with products or environments that are uncomfortable or inaccessible. For 

example, at work seating was problematic, such as feeling unsafe and unstable, poor fit, 

tight access and difficulties getting on/off low furniture. The findings of this exploratory 

study suggest that consideration of the emotional responses to physical issues (e.g. guilt, 

embarrassment), is important, to encourage engagement of plus size people in work 

activities. Feeling different, induced by the design of the physical world (e.g. aircraft -

bathrooms, aisle width, seat belt size) perpetuates weight stigma and may have a 

negative effect on health outcomes.  

The plus size epidemic has led to increased variability in size and shape across 

the working population. Dianat et al. (2018) highlight the lack of anthropometric data 

on specific user populations. Designers need access to specialist data to enable better 

design of the spaces where people live and work. Anthropometry is the science of 

human body measurements with individuals having unique body dimensions in different 

proportions that determine their body shape. There are several anthropometry data sets 

available to support the design process including BodySpace (Pheasant and Haslegrave, 

2006), CAESAR (Robinette et al. 2002), Adultdata (Peebles and Norris, 1998) and 

Peoplesize (Open Ergonomics, 2008). However, the rapid increase in the prevalence of 

plus size people in the working population means that they are not fully represented in 

such datasets. Dianat et al. (2018) conducted a review of anthropometric data in 

ergonomics and product design and identified a gap between such data and its 

application. They advocate the need for anthropometric data on target-user populations 

and the need for datasets on populations of interest. Therefore, it is believed that there is 

an urgent need for anthropometric data to understand more about the physical size and 

shape of plus size people. This will enable design to be more inclusive and facilitate 

safe, comfortable and productive working environments reducing the risk of 
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absenteeism and premature job leave. The aim of the research reported in this paper was 

to collect key anthropometric measurements of plus size people pertinent to design in 

the workplace such as fit, reach, posture and clearance.  

Method 

Pilot study 

Collecting self-reported anthropometric data is an efficient way (in terms of cost and 

resources) of accessing large, geographically diverse and difficult to reach populations. 

A previous pilot study by the authors (Masson et al. 2015) indicated that self-

measurement of plus size adults, was feasible and reliable. Anthropometric dimensions 

(Table 1) pertinent to design in the workplace e.g. seating, working space and uniforms, 

were selected for measurement. In brief, a sample of 20 plus size workers (10 males, 10 

females) was recruited and the 14 ‘self-measured’ anthropometric measurements were 

compared with researcher measurement. Knee splay (normally measured in pregnant 

women) was included as a new measurement to represent the observed seating position 

of plus size individuals (Sibella et al. 2003) and is defined as the distance between the 

outer borders of the knees whilst seated (Acar and Weeks, 2006). In order to understand 

body shape, participants were presented with outline images and also asked to classify 

themselves as one of five shapes; straight, apple, cone, pear, hourglass (Connell et al. 

2006). The measurement guide contained simplified instructions based on ISO (2015), 

Pheasant and Haslegrave (2006), and Peebles and Norris (1998). The guide also 

included annotated photographs using a plus size model: using real people rather than 

diagrams encourages engagement in research activities (National Institute for Health 

Research, 2009). 
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Data analysis found that the two methods of measurement (self and researcher 

measured) agreed sufficiently closely for 11 of the 14 measurements, with significant 

differences (p≥0.01) only found for weight (p=0.000) and stature (p=0.000). This 

pattern has been reported in previous studies, where weight was under-reported (e.g. 

Stommel et al. 2009) and stature was over-reported (e.g. DelPrete et al. 1992; Allison et 

al. 1999). Likely reasons for this include conscious under reporting due to social 

acceptance (Gorber et al. 2007) or inaccurate reporting due to avoiding measuring 

themselves (Stommel et al. 2009). For stature, discrepancies could also be due to 

clothing worn and order of measurements (Tokmakidis et al. 2012). There was also 

some disagreement between the participant and researcher in the classification of body 

shape, therefore this was noted for the main study. 

Sampling strategy 

Permission to conduct the study was granted by Loughborough University Ethical 

Advisory Committee. Various sampling techniques were considered but due to the 

sample being relatively unknown and potentially widely dispersed, a non-probability 

approach was taken using a combination of purposive and snowball sampling by 

contacting key individuals and placing links to the study on online forums. Inclusion 

criteria were: age 18 or over, either employed or self-employed (in the last 12 months), 

resident in the UK and self-classification as ‘plus size’ or larger than average. 

Measurement procedure 

Individuals who believed they met the inclusion criteria and were interested in 

participating in the study were directed to an online Self Measurement Guide via Survey 

Monkey which contained a full description (with photograph) of each of the 14 

measurements to be taken (Table1). This was the same guide used in the pilot study and 
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Figure 1 shows examples of the instructions given to participants. They were instructed 

to wear close fitting, indoor work clothing (but no jackets or bulky/padded items), 

empty all pockets and remove shoes. All measurements were to be taken with a tape 

measure: pilot work had indicated that measuring would take around 20 minutes. 

Participants were also advised to ask for help from a friend if possible. Background 

details were also collected i.e. gender, age, body shape, ethnic group, job details and 

specific problems with fit, reach and clearance.  

Results 

A total of 113 responses were received with 12 removed due to missing data (e.g. 

weight, stature) resulting in a sample size of 101 plus size workers (47 males and 54 

females). There was a spread of age distribution: 18-24 (males 7%, females 9%); 25-44 

(males 18%, 24%); 45-64 (males 22%, females 21%).  Mean Body Mass Index (BMI) 

was 40.3 kg/m
2
 (SD 8.4) for males and 43.5 kg/m

2
 (SD 8.5) for females. With regard to 

body shape, by far the majority (44% of females; 70% of males) classed themselves as 

apple shape, followed by hourglass (28%) and pear in females (24%), and straight in 

males (26%).  

The workplace 

The majority of participants came from the healthcare sector (19%), followed by 

hospitality (18%), retail (15%), transport (15%), education (9%), public services (9%), 

construction (8%), financial (5%) and legal (3%). With regard to design in the 

workplace, all participants indicated some issues: fit of seating (81%) and uniforms 

(62%); inadequate toilet cubicle size (73%); clearance and space to move around the 

immediate working area (62%), shared spaces e.g. cafes, meeting rooms (49%) and 

stairways or corridors (43%); and the height of working surfaces (59%) affecting 
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posture and reach. Generally, the higher the BMI the greater the prevalence of 

problems. For example, the majority of participants (71%) with a BMI 30-34.9 kg/m
2
 

reported problems with seat size, with all participants with a BMI over 50 kg/m
2
 

indicating difficulties. 

Anthropometric data 

The mean and standard deviation of the 14 measurements for males and females were 

calculated (Table 2). Although the dataset was never intended to be representative, it 

was of interest to understand the normality of the distribution of scores for each 

measurement and any significant skew. The Kolmogorov-Smirnov statistic was 

therefore calculated for each measurement. The scores for males for chest, stomach and 

hip circumference, shoulder breadth, forward fingertip reach and abdominal depth, were 

all not significant (p≥0.05) indicating a normal distribution, and for females, scores for 

stature, hip circumference, thigh depth and popliteal height indicated normality. Further 

analysis of the distribution of all 14 measurements was performed using Normal Q-Q 

graphs and a level of agreement was found between the observed value for all 

measurements for males and females (including those that had not statistically shown 

normality) when plotted against the expected value from the normal distribution, 

indicating a degree of confidence in the data. 

Correlations between the 14 measurements were explored using Pearson 

product-moment correlation coefficient (r value). For males, the strongest correlations 

(p≤0 .01) were between; abdominal depth and hip breadth (r= 0.77), hip breadth and 

knee splay (r= 0.77) and hip breadth and buttock to front of knee (r= 0.75).  Chest 

circumference and hip circumference were also strongly correlated (r= 0.72). Hip 

breadth, weight and knee splay showed strong associations with the highest proportion 

of other variables for male participants. For females, the strongest correlations (p≤0 .01) 
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were between; weight and abdominal depth (r= 0.77), chest circumference and hip 

circumference (r= 0.74), abdominal depth and knee splay (r=0.71) and hip breadth and 

shoulder breadth (r= 0.70). Abdominal depth, chest circumference and knee splay 

showed strong associations with the highest proportion of other variables. For both 

males and females respectively, weight, was strongly and significantly (p≤0.01) 

correlated with all three circumference measurements of chest (r=0.61, r=0.69), waist 

(r=0.62, r=0.61), and hip (r=0.61, 0.67) and breadth measurements of hip breadth 

(r=0.64, r=0.59) and knee splay (r=0.59, r=0.59). 

For each of the positive and significant correlations, the coefficient of 

determination was calculated (r
2
) to understand the shared variance or degree of overlap 

between the measurements. For males, just over half of the variation in hip breadth can 

be explained by buttock to front of knee length (r
2
=0.56), knee splay (r

2
=0.59) and 

abdominal depth (r
2
=0.59). Chest circumference and hip circumference also had over 

50% of shared variance (r
2
=0.52). For females, over half of the variation in abdominal 

depth could be explained by weight (r
2
=0.59), and knee splay (r

2
=0.50) measurements. 

Similar to males, chest circumference and hip circumference in females also had over 

50% of shared variance (r
2
=0.56). 

Comparison with existing data 

The mean for each of the measurements was compared with data for UK Adults, from 

anthropometry resources frequently used by design teams (Pheasant and Haslegrave, 

2006; Peebles and Norris, 1998). For males, seven measurements were substantially 

larger and for females, eight were larger than this dataset (Table 4) with the 

measurements for abdominal depth and thigh depth nearly double for both males and 

females. Although it is not possible to compare knee splay with this dataset, as it is a 

novel measurement for this population, it should be noted that it is considerably larger 
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than both hip breadth and shoulder breadth for both males and females with 

implications for design in the workplace.  

It is also of interest to consider the percentage of the study population who 

would potentially be excluded if designing to include up to 95
th

 percentile British adults 

using data from these datasets. For example, Table 5 shows that more than 90% of the 

sample would be excluded if designing for optimal fit (e.g. seating, toilet cubicles) or 

clearance was based on measurements such as abdominal depth, hip breadth, thigh 

depth, shoulder breadth from ‘normal’ datasets. Current circumference estimates (chest, 

hip and waist) needed for uniform sizing are also likely to be problematic.   

Discussion 

The new dataset clearly shows that plus size people are larger for circumference, 

breadth and depth measurements and these tend to reflect volumetric body size (Annis, 

1996). Mean abdominal depth and mean thigh depth showed the largest proportional 

differences with existing datasets. Park and Park (2013) reported that largeness in the 

abdominal area is a feature of plus size body shapes, but thigh depth has not been 

reported. Weekes (2010) described the ‘spread effect’ in the seated posture of pregnant 

women: in sitting the abdomen cannot take its natural shape under the influence of 

gravity as it is limited by the upper thighs which exert pressure pushing it upwards and 

outwards. It is likely that a similar process is occurring for plus size people and that 

increased thigh depth will exacerbate this effect. 

Length measurements (e.g. height, sitting shoulder height) were similar to 

existing data. It is interesting that forward fingertip reach was smaller for this plus size 

population and indeed other studies have reported reduced reach in this population to 

accommodate increased size. For example, Hamilton et al. (2013) found that a high 
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BMI had an impact on maximum reach during small parts assembly work as they stood 

further away from the workstations to accommodate a larger abdominal depth. 

Correlation analysis identified strong and significant relationships between 

anthropometric variables. For males, hip breadth was strongly correlated (p≤0 .01) with 

abdominal depth, knee splay, and buttock to front of knee length. This suggests that hip 

breadth may be a useful measure for forecasting the magnitude of these other 

measurements. 

The relationship between weight and thigh depth was also strong. For females, 

abdominal depth was strongly correlated (p≤0.01) with weight, knee splay, chest 

circumference, hip circumference, waist circumference, hip breadth and buttock to front 

of knee length. For both males and females, weight, was strongly and significantly 

(p≤0.01) correlated with all three circumference measurements, chest, waist, and hip, 

and breadth measurements of hip breadth and knee splay. These data suggests that an 

increase in weight does not relate to just one anatomical area but can affect 

measurements of circumference, depth and breadth in the torso and lower body. The 

dearth of literature exploring the anthropometric characteristics of plus size people 

makes comparing the findings of this study with others difficult. Although Park and 

Park (2013) note that apple and pear body shapes are most frequently reported in the 

plus size literature, it is likely that simplistic descriptions of plus size body shapes may 

be unrepresentative of the current plus size working population.  

All participants in this study self-classified themselves as plus size or larger than 

average (supported by their BMI), but there are implications for profiling the plus size 

body shape. The diversity of the plus size shape across the study population was 

apparent in the percentage of variance shared by pairs of anthropometric measurements. 

For males, just over half of the variation for abdominal depth, buttock to front of knee 
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and knee splay dimensions can be explained by hip breadth. Similarly, for females, 

abdominal depth accounts for half of the variation for weight and knee splay. The 

distribution of body fat (location and magnitude) may help to explain this variability in 

body shape both between and within gender. This is a view supported by Park and Park, 

(2013) who identified eight body types (including ‘large everywhere’, small torso and 

large lower body’ and ‘large torso surface’) for Korean plus size individuals.  

As in previous studies by the authors (Masson et al. 2014; Koesten et al. 2016), 

a high proportion of the study population reported issues relating to fit, reach, posture 

and clearance in the work place. Many obese workers will need to stand or sit further 

from their work area requiring extended reaching and increased biomechanical load. 

Seat size was the biggest concern and this not surprising as anthropometric data is 

paramount to good seating design (Deros et al, 2015; Pheasant and Haslegrave, 2006). 

In addition, in a study of office workers, Benden et al. (2011) found that the more 

overweight a person was, the more likely they were to spend the day seated. It may be 

that workplace stigma (Koester et al. 2016), fatigue (Benden, 2008) and functional 

limitations (Sibella et al. 2003) are contributory factors. The likely explanation for plus 

size people having difficulties interacting with the physical environment at work, is that 

anthropometry estimates are often based on an average user (Perry, 2010; Menegoni et 

al. 2009) and any mismatches will result in dissatisfaction (Brewis, 2014). These results 

also identified that individuals with BMI of 35kg/m
2
 and above experience more issues 

in the working environment. Indeed, reduced forward functional reach was also found 

for high BMI individuals in a study of small parts assembly workers (Hamilton et al. 

2013). The functional limitations of this group need more exploration as they are likely 

to impact on safety, comfort and performance as well as affecting emotional and social 

behaviour. 
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The use of self-measurement in previous research has been limited primarily to 

the measures of stature, weight and waist circumference. The self-measurement guide 

has enabled the collection of 14 anthropometric measures applicable to workplace 

design. This approach has been shown to be acceptable to the target population, 

resource lean and suitable for 'hard to reach' populations. 

A limitation of this study is the sample size: although it was appropriate in terms 

of age and gender spread, it fell short of a statistical power formula proposed in ISO 

15535 (2012), which suggests that for establishing an anthropometric database with the 

required level of accuracy a sample size of 300 is needed. However, it was not an 

objective of the study to create a representative database. Random or stratified sampling 

techniques were considered but due to the relatively unknown population and the 

anticipated difficulty in recruiting participants they were not deemed appropriate. The 

anthropometric data of the plus size working age people collected in this study were not 

normally distributed for all measurements, although Normal Q-Q graphs showed a level 

of agreement between the observed and predicted values indicating a degree of 

confidence in the data. Although the questionnaire element helped understand some of 

the issues experienced by plus size people in the working environment, more depth 

would have provided greater insight and knowledge to support stakeholders. However, 

increasing the length of the questionnaire would have substantially increased the time 

taken to complete the study impacting on response rate (Robson, 2011). Finally, the 

self-reported body shape data (e.g. apple, pear, hourglass) should be treated with some 

caution, as in the pilot study there was some disagreement between participant and 

researcher classification. In any case, the findings of this research support the view that 

simplistic descriptions of plus size body shapes are unlikely to be possible.  
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Conclusions 

A new dataset of the anthropometry of plus size people has been created. This research 

has answered an urgent need to understand more about the physical size and shape of 

plus size people to facilitate more inclusive design in the workplace. Existing datasets 

for equipment, workspace, environment and architectural design were found to lack 

information to ensure inclusion and reduce the stigma felt by plus size people in the 

workplace. In addition, Cavuoto and Nussbaum (2014) advocate that understanding the 

consequences of obesity is critical, as guidelines and tools for the evaluation and 

prevention of MSDs are primarily based on normal-weight individuals.  

The anthropometric data collected have enabled a better understanding of the size 

and shape of the plus size population in terms of variability and predictors of largeness. 

The findings support the following conclusions: 

 Plus size people are clearly considerably larger, but not in all dimensions. 

Length measurements remain similar to existing datasets, but measurements of 

breadth, circumference and depth are substantially increased.  

 Hip breadth may be a useful measure for predicting the magnitude of other 

anthropometric measurements in males. Abdominal depth is useful for 

predicting largeness in females. 

 Design in the workplace was reported to be inadequate leading to an urgent need 

for proactive ergonomic design to facilitate more inclusive work environments. 

Seating was found to be most problematic, followed by toilet cubicle size and 

working spaces. Individuals with a very high BMI (35kg/m
2 

and over)
 
reported 

more issues.  
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 Knee splay was substantially larger than measurements for hip and shoulder 

breadth. Given the functional relevance of this measurement, consideration 

should be given to using it to determine space and clearance requirements.  

 There is variability in the plus size body shape both within and between gender 

due to distribution of body fat (location and magnitude) affecting 

anthropometric dimensions. This needs further exploration. 

 Finally, self-measurement of anthropometric dimensions is a reliable and cost-

effective way of collecting data on difficult to access populations.   
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Table 1. Anthropometric measurements taken. 

 

Anthropometric measurement 

Taken in standing Taken in sitting 

Chest circumference 

Forward fingertip reach 

Hip circumference 

Shoulder breadth (bi-deltoid) 

Stature 

Waist circumference 

Weight 

Abdominal depth 

Buttock to front of knee 

Hip breadth 

Knee splay 

Popliteal height 

Sitting shoulder height 

Thigh depth 
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Table 2. Descriptive statistics for anthropometric measurements (n=101) 

Anthropometric 

measurement (mm) 

Males (n=47)  Females 

(n=54) 

 

 Mean (SD) Range Mean (SD) Range 

Abdominal depth 537 (113)* 280-840 498 (111)+ 320-890 

Buttock to front of 

knee 

633 (70)+ 540-880 618 (69)+ 490-850 

Chest circumference 1341 (130)* 1100-1650 1303 (149)+ 1000-1700 

Forward fingertip reach 812 (55)* 720-1000 735 (80)# 450-920 

Hip breadth 590 (109)+ 390-880 609 (113)+ 460-960 

Hip circumference 1296 (157)* 990-1650  1345 (162)* 1060-2000 

Knee splay 588 (71)+ 460-770 577 (89)+ 450-820 

Popliteal height 453 (53)+ 390-570 386 (34)* 320-500 

Thigh depth 334 (59)+ 230-460 310 (70)* 190-450 

Shoulder breadth 

(deltoid) 

570 (104)* 420-760 537 (90)+ 350-800 

Sitting shoulder height 634 (59)+ 540-770 592 (80)+ 490-970 

Stature 1752 (62)# 1560-1860 1604 (86)* 1430-1800 

Waist circumference 1375 (134)* 1110-1760 1308 (137)+ 970-1620 

Weight (kg) 125 (27)+ 93-207 113 (24)+ 88-200 

 

SD = Standard Deviation 

*=A normal distribution indicated - Kolmogorov-Smirnov statistic not significant 

(p≥0.05) 

+=Violation of normality - slight positive skew 

#=Violation of normality - slight negative skew 
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Table 3. Comparison of mean value between plus size data set (n=101) and British 

Adults Aged 19-65 (Pheasant and Haslegrave, 2006).  

 

Anthropometric 

measurement  

Males   Females   

(mm) Plus size 

mean 

British 

Adults 

Difference Plus size 

mean 

British 

Adults 

Difference 

Abdominal depth 537 270 +267 498 255 +243 

Buttock to front of 

knee 

633 595 +38 618 570 +48 

Chest circumference   N/A   N/A 

Forward fingertip 

reach 

812 906* -92 735 808* -73 

Hip breadth 590 360 +230 609 370 +239 

Hip circumference 1296 1047* +249 1345 1037* +308 

Knee splay   N/A    

Popliteal height 453 440 +13 386 400 -14 

Thigh depth 334 160 +174 310 155 +155 

Shoulder breadth (bi-

deltoid) 

570 465 +105 537 395 +142 

Sitting shoulder 

height 

634 595 +39 592 555 +37 

Stature 1752 1740 +12 1604 1610 -6 

Waist circumference 1375 985* +390 1308 841* +467 

Weight (kg) 125 75 +50 113 63 +50 

* = mean value from Adultdata (Peebles and Norris, 1998) 
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Table 4. Exclusion rates (%) of the plus size sample who may be excluded from design 

that accommodates up to 95
th

 percentile British adults (Pheasant and Haslegrave, 2006) 

 

Measurement Males Females 

Abdominal depth 96% 100% 

Chest circumference 82%* 79%* 

Hip breadth 99% 100% 

Hip circumference 98%* 92%* 

Thigh depth 100% 100% 

Shoulder breadth 64% 92% 

Waist circumference 95%* 100%* 

Weight 97% 100% 

* = compared with 95
th

 percentile value from Adultdata (Peebles and Norris, 19 
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Figure 1. Example from the Self-Measurement Guide 
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