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Abstract
Objectives: To systematically identify and assess methods and protocols used to reduce technical

and biological errors in published studies that have investigated reliability of dual energy X-ray
absorptiometry (DXA) for assessing body composition.

Design: Systematic Review

Methods: Systematic searches of five databases were used to identify studies of DXA reliability.
Two independent reviewers used a modified critical appraisal tool to assess their methodological
quality. Data was extracted and synthesised using a level of evidence approach. Further analysis
was then undertaken of methods used to decrease DXA errors (technical and biological) and so
enhance DXA reliability.

Results: Twelve studies met eligibility criteria. Four of the articles were deemed high quality.
Quality articles considered biological and technical errors when preparing participants for DXA
scanning. The Nana positioning protocol was assessed to have a strong level of evidence. The
studies providing this evidence indicated very high test-retest reliability (ICC 0.90-1.00 or less
than 1% change in mean) of the Nana positioning protocol. The National Health and Nutrition
Examination Survey (NHANES) positioning protocol was deemed to have a moderate level of
evidence due to lack of high quality studies. However, the available studies found the NHANES
positioning protocol had very high test-retest reliability. Evidence is limited and reported
reliability has varied in papers where no specific positioning protocol was used or reported.
Conclusion: Due to the strong level of evidence of excellent test-retest reliability that supports use
of the Nana positioning protocol, it is recommended as the first choice for clinicians when using

DXA to assess body composition.
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Introduction

Dual-energy X-ray absorptiometry (DXA) is a widely accepted method for the assessment of



tissue composition. Low bone mineral density (BMD) and associated conditions such as
osteoporosis and osteopenia consitute a significant health problem that costs over eight hundred
and thirty million dollars annually and osteoporaosis is a significant cause of morbidity and
mortality® 2. The need to accurately and effectively measure BMD in conditions such as
osteoporosis led to the development of the DXA scanner®. Now, DXA is considered the gold
standard for the assessment of BMD and associated fracture risk®>. However, DXA is also a
valuable clinical tool in the assessment of body composition (BC), due particularly to its ability to
assess body segments for lean mass (LM) and fat mass (FM) distributions®. The absorption rates
of the two different energy levels (40 and 70 KeV) within DXA coupled with the distinctive
elements of bone, fat, and lean tissue enable clear imaging of each tissue type and subsequent
analysis®. Therefore, DXA can be used for assessing segmental body composition (SBC) and is
currently used in clinical, sporting and research settings. The data gathered from SBC scans have
improved knowledge of malnutrition, growth, aging, obesity and the efficacy of medical treatment
interventions (surgical, pharmacological, dietary and exercise) ’. When used in the sport setting,
DXA has enabled the tracking of players overall tissue composition as it has been found that
individuals with the lowest start of season BMD and LM values have a greater occurrence of bone
related injuries®. Nevertheless, the reliability of the DXA scanner is fundamental to the validity of

all clinical investigations and research studies that use it to assess BC.

In order to draw valid and reliable conclusions from DXA scan results, the concept of error must
be considered. The literature describes biological and technical error as sources for reduced test-
retest reliability of the DXA scanner®. The International Society for Clinical Densitometry
recommends precise measures during preparation of the participant (fasting state, clothing, time of
day, physical activity and empty bladder) and consistent positioning®. It has been shown that
sources of biological error in DXA results include hydration® ® ° stomach content and food
consumption % 1% time of day of scanning® and physical activity® °; furthermore sources of
technical error include artefacts such as clothing®, number of operators used to complete scans'!

and position of participant 91213,



The influence of positioning of the participant on the DXA scanner can be analysed further by
considering three identifiable positioning protocols. The first of these is the National Centre for
Health Statistics, National Health and Nutrition Examination Survey (NHANES) Body
Composition? positioning protocol, which the International Society for Clinical Densitometry
recommends®. The NHANES protocol requires individuals to assume a supine position with feet
secured together with a strap, and the palms of the hands flat on the scanning table and not
touching the lateral aspect of the body. It should be noted that the Australian and New Zealand
Bone Mineral Society (ANZBMS)** employs the same body position. The second key protocol,
the Nana positioning protocol?, requires individuals to be in a supine position while placing hands
in a neutral position alongside the body and feet in radio-opaque positioning pads. The third

approach evident in the literature involves no specific positioning protocol being reported at all.

The study of Kerr et al*® is to date the only study that has attempted to compare the reliability of
different DXA positioning protocols for assessing BC, to identify which protocol was the most
valid and reliable to use in clinical practice. They reported the Nana positioning protocol was the
preferred positioning protocol based upon participant comfort when assessing BC with DXA. In
their study, the positioning protocols were modified versions of the standard Nana and NHANES
protocols. In contrast, most other studies that have assessed the test-retest reliability of their DXA

scanner have not compared the reliability of different positioning protocols.

Therefore, the aim of this literature review was to systematically identify and assess methods and
protocols used in previously published research that has investigated reliability of DXA, when it is

employed to assess BC, to reduce technical and biological errors.

ii. Methods
A search of academic databases was undertaken on 26.09.2016 with the intention of finding

studies that have assessed the test-retest reliability of positioning protocols used when assessing



BC by DXA. The search was limited to studies conducted over the recent 10-year period
(01.09.2006 to 26.09.2016) to maintain currency. The search was limited to only articles that
included the term ‘DXA’ or a synonym for DXA in the title, as searches not limited in this way
provided an excessive number of irrelevant articles. Details of the search strategy and key terms

can be found in Figure 1.

Two reviewers (F.S and C.P) assessed the identified literature and removed duplicates. Titles and
abstracts were initially screened and articles removed if eligibility criteria were not met. Inclusion
criteria included: (1) studies conducted on living human participants, (2) studies of an adult
population, and (3) studies primarily investigating reliability of DXA scanning protocols.
Exclusion criteria were: (1) non-healthy subjects (eg subjects with: osteoporosis, current fractures,
hemiarthoplasty and total joint replacements, rheumatoid or osteoarthritis, current cardiac or
pulmonary conditions, or diabetes) (2) studies published prior to September 2006, (3) studies
comparing MRI or CT to DXA, and (4) studies not available in English. In the event that
insufficient details were provided in the titles and abstracts of articles to allow determination of
eligibility, review of full texts was completed, with reference to eligibility criteria and ineligible
articles were removed. The remaining articles were included in this literature review. A PRISMA
flow diagram (Figure 1) was used to document the study screening and article selection

processes?®.

In order to critically appraise the included DXA reliability full text articles, a modified version of
the reliability and validity critical appraisal tool (CAT) described by Brink and Louw?® was
utilised, with items designed to appraise studies of validity removed, since the focus of this review
was studies of reliability. The thirteen-item CAT was reduced to ten items by removing all items
that did not relate to reliability, and was applied by two independent reviewers (F.S and C.P) in
order to assess the methodological quality of each study. When both assessors were not in
agreement, a consensus was reached by discussion to determine the item’s final CAT results. The

CAT did not originally include a scoring system; therefore for the purpose of this literature



review, a scoring system was implemented to aid in a quality and reliable analysis, similar to
previously published reviews’2°. Studies of higher quality scored >60% in the modified CAT,

and were rated higher due to their superior methodology?*.

To receive a positive appraisal regarding the appropriateness of statistics in the CAT, each study
reporting reliability must have reported an intraclass correlation coefficient (ICC) accompanied
with confidence intervals (Cl) or a percentage change in mean accompanied with typical error of
measurement??, If the only basis for inclusion of a study was that it reported a percentage change
in mean, then the calculation of the percentage change in mean must have complied with the
guidance of previous work and have included a typical error of measurement in calculations? 2,
Pearson correlation coefficients were not deemed suitable as measures of reliability; as they did
not take into account the consistency of measurements from test to retest and the change in
average measurements of participants?®. The ICC results of the studies that included ICC values
were interpreted as indicators of reliability as follows: ICC of 0.00-0.29, very low reliability;
0.30-0.49, low reliability; 0.50-0.69, moderate reliability; 0.70-0.89, high reliability; and 0.90-
1.00, very high reliability?®. An assessment of high or very high reliability depended primarily
upon a reported high or very high ICC (above 0.70) or a low reported percentage change in the
mean. When used the reported change in mean needed to be lower than the minimum clinically
significant difference ascertained through consultation with practitioners. This ensured that any
systematic error in repeated measurements observed during reliability testing was not sufficiently
large to obscure clinically important changes or differences in the respective outcome measure —
another indication of reliability. Unfortunately, only three studies in this review reported minimum

clinically significant differences and therefore this statistic could not be used to compare studies.

Following critical appraisal, data were extracted from the included full text articles and tabulated
to identify participant characteristics, the extent of standardisation employed to minimise technical
and biological errors, the types of statistical analyses undertaken, and reported results of each

study.



A meta-analysis was not undertaken due to the diversity of the methods examined and the
statistical analyses employed. Rather, a critical narrative approach was applied to synthesise and
analyse the data obtained from the included studies, using a level of evidence approach ?’. Each
positioning protocol identified from included studies was assigned a ‘strong’, ‘moderate’, or
‘limited’ level of evidence, based upon the number of studies that had examined its reliability and
the quality of these studies. In order to be rated as having a strong level of evidence, a protocol
required consistent findings from >3 high quality studies; to be assessed as having a moderate
level of evidence, a protocol required consistent findings from at least 1 high quality study and 1
or more low quality studies; and to be assessed as having a limited level evidence, a protocol

required consistent findings from >1 low quality study or only having 1 study available.

The use of standardization of methods of measurement to control sources of biological and
technical error was assessed based upon the recommendations from the International Society of
Clinical Densitometry®. Studies that reported having used the appropriate controls were considered
more robust. As such the study must have included descriptions indicating how technical
(clothing, positioning protocol) and biological (hydration, fasting state, time of day of scanning

and physical activity) sources of error were controlled.

iii. Results

The results of the electronic database literature search and subsequent screening and selection
process are depicted in Figure 1. The search yielded 128 results. After titles and abstracts were
screened and clearly-ineligible studies and duplicates removed®®, the full texts of 33 articles were
obtained and further assessed based upon the inclusion/exclusion criteria. Twelve articles were

subsequently included in this review.

A total of 724 participants were involved in the twelve (12) studies included in this review. Three

hundred and eight (308) were males; two hundred and sixty seven (267) were females; and two



studies?® 2 involved one hundred and forty nine (149) participants but did not categorise
participants’ based on gender. The reported range of participant mean ages was 22.7 - 71.5 years,
with the mean being 39.4 years. Nine studies reported mean mass, with the range of mean masses
being 68.0 - 98.1 kgs and the mean being 77.1 kgs; similarly, the range of reported heights was
168.0 — 186.0 cm, with the mean being 174.8 cm. Three %32 studies reported BMI instead of
reporting mass and height and in those studies BMI ranged from 26.5 to 27.1 kg/m?, with the

mean being 26.8 kg/m?.

Of the twelve included studies, only four of the studies were assessed as high quality using the
CAT. Ninel 10.13.28,30,31,33-35 of the twelve studies reported statistics that were deemed appropriate
(percentage change in mean accompanied by typical error or ICC). The three studies?® 32 % that
failed to report appropriate statistics were deemed to be of insufficient quality to warrant a high
rating from the CAT?L, Seven® 1013 28, 32-34 of the twelve included studies used methods that were
assessed as being reproducible, but only four® 1% 1333 of these were rated as high quality studies. A

detailed description of all articles assessed using the CAT can be found in Table 1.

The extent of standardisation of procedures to limit biological and technical errors varied
significantly between the studies. Only three » 1 13 of the twelve included studies reported all of
the desirable information on the following standardised procedures: positioning protocol, clothing
worn, physical activity completed by participant on day of scan, participant food intake on day of
scan, participant hydration status and the time of day that the scanning took place. A further eight
studies 11013 28,29, 3335 ranorted if clothing was worn, whilst seven studies® 1* 3 3336 checked
hydration status and six studies® 1013 28 35.36 reported scanning participants in a fasted state. Less
than half of the studies!® ** 28 3 reported scanning participants in a rested state. The time of the

scan was only reported in four®: 101328 of the twelve studies.

The 12 included studies reported a variety of statistical representations of reliability, including

percentage change in mean with the typical error of measurement, or ICC with CV. Of the studies



that reported ICC, all found the DXA results to have very high test-retest reliability?®. All studies
that used a percentage change in mean as the test-retest reliability measure reported a change of
less than one percent, and all percentage changes in mean were less than the minimum clinically
significant difference. A summary of the reliability results from the included studies can be found

in Table 2.

When applying a level of evidence approach, it was found that the Nana protocol had a strong
level of evidence regarding DXA test-retest reliability, based on high quality articles as assessed
by the CAT (Table 1), whilst the NHANES positioning protocol was deemed to have only a
moderate level of evidence regarding reliability. This was due to only two high quality studies
being reported in the literature for the NHANES positioning protocol, when available studies were
assessed using the CAT (Table 1). Where no positioning protocol was reported in a study or a

positioning protocol was not detailed, the level of evidence was deemed to be limited.

iv. Discussion

This literature review included twelve studies of test-retest reliability of DXA measurements when
used to assess BC in healthy cohorts. The findings of these studies can assist in determining what
factors need to be accounted for when using DXA scans to assess individuals for BC, to achieve
high test-retest reliability in DXA results. Studies that accounted for both sources of technical
error (scanner qualifications, reduction of chance of artefacts effecting results, the positioning
protocol followed) and sources of biological error (hydration, stomach content and food
consumption, time of day of scanning and effects of physical activity) were found to have superior

methodologies and reported greater DXA test-retest reliability.

Additionally, this review examined which DXA positioning protocol for assessment of BC (Nana,
NHANES, no specified protocol or no protocol) had the highest level of evidence regarding test-

retest reliability. It was evident that the Nana positioning protocol had the highest level of



evidence regarding test-retest reliability of associated DXA results and this protocol was also

deemed the most reliable protocol when conducting DXA scans for this purpose.

The Nana positioning protocol requires the use of pads, which are transparent under DXA, to
minimise movement as well as increase reproducibility. Assessment of the studies of Nana et al*,
Nana et al*® and Kerr et al*® indicated the Nana positioning protocol was the most reliable based
upon three considerations. Firstly, the critical appraisal of the methodological quality of these
studies indicated they were high quality studies; secondly, the reliability results reported in these
studies indicated high test-retest reliability of the DXA results: and lastly, the methodological
provisions employed in these studies to minimise biological and technical errors were robust. The
results of this review therefore support the findings of Kerr and colleagues*® that the Nana
positioning protocol produces quality and reliable results; and also reinforces the original work of

Nana! in the development of a superior positioning protocol.

The reliability of the NHANES positioning protocol in assessing BC has only been assessed in
two studies™ 3 and therefore can only be judged from a moderate level of evidence. The
NHANES positioning protocol requires the participant to assume a supine position, with palms
flat on the table and a strap securing the lower limbs to minimise movement*2. According to our
CAT assessment, the overall methodological quality of these articles was high. The statistical
results and methodological provisions to minimise technical and biological errors also appear to
be sound. However, it is important to note that one of the included studies® lacks provision for the
participant to be rested and standardisation of time of scanning. Ultimately, more high quality
research is required for the NHANES positioning protocol before it could be recommended, based

upon the criteria used in this review.

The level of evidence is limited from studies?® 3°-3234 which have not followed a specific
positioning protocol such as the Nana or NHANES protocol. This is a result of low

methodological quality of these studies. The results not surprisingly indicate lower reliability of

10



DXA results when using such poorly-defined protocols. Additionally, all of the studies of this type
did not include methodological provisions to standardise the participants to limit biological and

technical errors.

A limited level of evidence was also yielded by studies 2 * 3¢ that did not include a description of
the positioning of the participants in the methods. This omission resulted in poor CAT scores and
was associated with fluctuations in reported DXA results and the omission of methodological

provisions to overcome sources of biological and technical errors.

Therefore, when scanning individuals using DXA to assess BC it is advised that clinicians use a
positioning protocol such as the Nana! or NHANES *2 protocols to minimise technical errors and
that they ensure the technician performing the scans is qualified. Additionally, accounting for
biological sources of error (hydration, stomach content and food consumption, time of day of
scanning and effects of physical activity) is vitally important when using the afore mentioned
positioning protocols. Of these two protocols, the Nana protocol currently has the highest level of

evidence indicating that it should be the preference for clinicians.

Interestingly, Kerr et al*® also included a measure of comfort of participants. In this study, they
used a modified version of the Nana positioning protocol (adding straps around the waist to secure
the arms and the distal lower limb to “mimimise any subject movement”) and a modified version
of the NHANES positioning protocol (in which the participants hands were placed against the
body but not secured). It could be postulated that these changes to the original positioning
protocols may have favoured the Nana positioning protocol, as subjects in the NHANES protocol
had to actively hold their arms in a static position during the DXA scan. Perhaps not surprisingly,

then, the Nana protocol was favoured by participants based on comfort.

Limitations of this literature review include the non-inclusion of grey literature, and the focus of

the literature review being only test-retest reliability. This latter focus may have excluded some

11



studies which did not report test-retest reliability in their abstracts. The removal of non-English
studies and the exclusion criterion of non-healthy subjects may have also reduced the number of
included studies in this review. Additionally, this review only focused on whole body BC scans
and did not consider hemiscans or compilations of partial scans, as there is a scarcity of studies

that have investigated this technique.

Strengths of this literature review include the systematic approach employed and the rigorous
methodology followed, using the PRISMA statement®® as a guide. Additionally, the utilisation of
the modified CAT tool and independent reviewers aided and upheld high quality assessments of
methodological quality. Furthermore, this is the only literature review to assess multiple variables

in the methodology that affect the reliability of DXA measurements of SBC.

This literature review has affirmed the need for more high quality research to assess the test-retest
reliability of DXA measurements of BC using the NHANES positioning protocol. Clinicians
would benefit from research that more robustly compares the Nana and the NHANES positioning
protocols. Robust further research would serve to elevate the NHANES positioning protocol to a

similar level of evidence as the Nana positioning protocol.

v. Conclusion

This review aimed to assess the different protocols and methodological approaches used to reduce
technical and biological errors in previously published studies that have investigated test-retest
reliability of DXA when used to assess BC. The results of this literature review can usefully guide
for future clinicians using DXA to assess BC in a variety of settings including elite sport,
community health and research. As such, this review indicates that the Nana positioning protocol,
when coupled with methodological provisions to minimise biological and technical sources of
error, is the positioning protocol with the strongest level of evidence and high levels of test-retest
reliability, and thus should be the choice of clinicians when using DXA to assess BC. Currently,

moderate level evidence of high test-retest reliability exists for the NHANES positioning protocol

12



and more high quality research using this protocol is required to enhance the level of available
evidence. Not using a positioning protocol or not reporting the protocol employed means studies
of DXA reliability are then of low methodological quality; too low to enable recommendations to

be made based on their findings.

vi. Practical Implications

Methodological provisions to reduce technical errors and biological errors is of paramount
importance to produce reliable DXA measurements of BC.

The use of positioning protocols in such DXA scanning increases the reliability of results.

To minimise technical error, the Nana positioning protocol should be the first choice for clinicians

when assessing BC.
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x. Figure Legends

Figure 1. PRISMA flow diagram of literature search strategy
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X. Tables

Table 1: Critical Appraisal Tool
Scan Rater Ran Test retest Can Withdr  Statistics .
icl Subj h i ner dom . . reproduc awals  reported H'gT.
Article g Characteristics quali 'ntr Int 54 Time Period e explain appropria Qui :
fied @ e o period valid 5000 g te by’
Bilshorou
ghetal. ® 47 YES YES NA NO YES YES YES YES NO YES YES
Immedi
47TM 22.7 + 3.0 years ate ICC
84.4 +5.62 kg, 186 +
5cm %CV
Colyer et
al® 53 YES NO NO NO NO YES YES YES NO YES NO
34M 23.0 + 4.0 years 2 days ICC
79.9 + 18.9 kg, 178 +
19F 10cm %CL
Covey et
al.® 42 YES YES NA NO NO YES YES NO NO YES NO
%
M 50.4 + 9.9 years 1 day Difference
Limit of
41F 27.1 + 6.1 kg/m? Agreement
Covey et
al.® 39 YES YES NA NO NO YES YES NO NO YES NO
7-14 %
39F 56.6 + 9.6 years days Difference
Limit of
26.8 + 5.5 kg/m? Agreement
Hurstetal.® 166 YES NO NA NO NO YES YES NO NO YES NO
81 38.9 (36.9-40.9) Max 5
M years days % Change
85F 75.5kg, 171 cm
Kerr et YE N N Y YE
al.’® 30 YES S A O ES YES YES YES NO YES S
14 Imme %
M 36 + 11.5 years diate Change
71.0 +7.1 kg,
16F 1735+0.5cm %CV
Lohman et YE N N N
al.® 30 YES S A O O YES YES YES NO NO NO
30 45.2 (22.0-61.0) Imme Pearson r
M years diate value
26.5(17.8-33.9)
kg/m?
Moon et N N Y
al.%® 82 YES NO A O ES YES NO NO NO NO NO
44 12 Pearson r
M 71.5 + 5.3 years Weeks value
71.4 +8.1kg,
38F 168.3+5.3cm
Nana et YE N N N YE
al.! 31 YES S A O O YES YES YES NO YES S
16 Imme %
M 27.0 + 5.0 years diate Change
68 + 7.5 kg, 172.5
15F +6.0cm %CV
Nana et YE N N N YE
al.’0 55 YES S A O O YES YES YES NO YES S
41 Immedi %
M 27.7 + 6.3 years ate Change
75.5 + 7.9 kg,
14F 1764 +5.7cm %CV
Smith-Ryan et N N N
al.® 127 YES NO A O O YES YES YES NO YES NO
7-10
35.8 + 9.4 years days ICC
98.1 +20.9 kg,
176.3+9.2cm %CV
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ACCEPTED MANUSCRIPT

Wilson et YE N N N
al.® 22 YES S A O O NO YES NO NO NO NO
Root
Square
37.8 +15.5 years Mean
70.1 + 14.8 kg,
1720+ 11.4cm %CV

M Male, F Female, cm centimetres, kg kilograms, kg/m? kilograms per square metre, % Change Percentage change in mean, ICC Intraclass Correlation Coefficient, %CV
Percentage of Coefficient of Variation CL% Confidence Limit Percentage, SEE Standard Error Estimation
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Table 2: Overview of results of studies of test-retest reliability of DXA
measurements of BC

Intrarater reliability between scans

Auth Variable/Con | ICC or % Change in mean* or CV% (TEM or SEM) or High
uthors dition % Difference** CL%* or Limit of quality
or Pearson Correlation # Agreement #
BMC LM FM BMC LM FM
B"Sbg[f;ygh e | Lunar-Fen 1.00 100 099 | 060 030 250 | Yes
Bllsbor(;lljgh et Lunar - Pencil 1.00 1.00 0.98 150 050 5.90 Yes
al. Beam
Colyer et al.* - - 1.00 0.99 - 1.2* 1.2* Yes
28 Discovery Wi o . «x | -0.04-  -1.10- -0.70-
Covey etal. Machine## | O34 0077 029 | o6 1108 o077 | NO
" QDR Machine | A oies | 009-  -1.39-  -0.87-
Covey et al. o 0.40** 0.14** 0.01* 0.074 1518 0,054 No
2 QDR Machine ) Bk e «x | -0.05-  -1.16- -0.67-
Covey et al. ) 0.50 0.30 0.00 0054 1074 0.654 No
Covey et al.® D,\'/f;;‘]’l‘;rg’ ;’;’ Pl 020% 0100 060%* 60623# '3)3831#; '009831# No
Hurst et al.*® - - - 0.01* - - - No
Kerr et al.!* NHANES 0.10* 010 020% | 090 080 260 | Yes
Protocol
Kerr et al. !t NANA 040 020¢  -020% | 100 060 220 | Yes
Protocol
Lohman et al.® - 0.99% 0.99# 1.00# - - - No#
0.87F
Moon et al.®* - - 0.95M - - - - No#
#
. 0.20F 0.00F - 1.00F
1 Immediate -0.10F 0.50F 1.30F
Nana et al. retest 0.30M* 0.0BM O.4EM OI.JIO 0.40M 1.90M Yes
-0.40F
0.00F - 1.10F
1 Retest 24 -0.30F - - 1.00F 1.30F
Nana et al. hours later o20m*  92M g 60m O,'\;O 050M  210M | Y
*
Nana et al.® Strength 0.00* 000 010 | 100 060 250 | Yes
Group
-0.10F
0.30F 0.80F
. -0.10F - 0.80F 1.90F
8
Nana et al. Cycling Group 1.90M* 0.0BM 0.10M Si\io 1.50M 1.40M Yes
*
Sm'tgf;ya” et - - 0996  0.995 - 083 099 | Yes
Wilson et al.?’ - 0.85" Total mass 1.08 Total mass No

BMC Bone Mineral Content, LM Lean Mass, FM Fat Mass, ICC Intraclass Correlation Coefficient, CV% Percentage of Coefficient of
Variation, CL% Confidence Limit Percentage, “Root Square Mean Error, ## regional assessment of trunk only, CV% TEM (typical error of
measurement) or SEM (standard error of measurement) percentage, F Female, M Male
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