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Abstract

Introduction: The purpose of this study was to explore whether assessment tools address aspects that are relevant
according to the Brief ICF Core Set for Hand Conditions (BICF-CS).

Methods: Assessment tools meant to assess functioning and/or environmental factors in adults with hand conditions
were reviewed. MEDLINE and CINAHL databases, previously published reviews, the book Clinical Assessment
Recommendations of the ASHT, and websites of assessment tools were used for the content comparison and linking to
the 23 categories of the BICF-CS. The updated version of the linking rules was applied by two reviewers.

Results: Forty-six assessment tools, known within the areas of hand therapy and hand surgery, were linked to the 23
categories of the BICF-CS. Regarding Body functions and body structures, the categories that were most frequently
addressed were b730 “Muscle power functions,” b280 “Sensation of pain,” b710 “Mobility of joint functions,” and s730
“Structure of upper extremity.” Regarding Activities and Participation, d440 “Fine hand use” was addressed mostly and 25
assessment tools (with a total of 146 items) were linked to this category. Regarding Environmental Factors, only one
assessment tool was identified that could be linked to two categories. Fifteen points of discussion were encountered in
the linking process.

Conclusions: Content comparison of 46 assessment tools revealed that 19 of the 23 categories of the BICF-CS were
addressed. The environmental factors were hardly addressed.
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Introduction o .
functioning comprises the components ‘“‘Body

Persons with a hand injury or hand disorder (i.e., hand Functions” and ‘“Body Structures” as well as

condition) may experience impairments, activity limita-
tions, and participation restrictions. A variety of day-
to-day activities may be limited, such as self-care and
domestic life. In clinical practice, assessment tools are
increasingly used to evaluate, for instance, a person’s
body functions, self-care abilities, and environmental
factors, domains that are described in the
International Classification of Functioning, Disability,
and Health (ICF).

The ICF was introduced in 2001 by the World
Health Organization as a means to address human
functioning from a biopsychosocial perspective.' It pro-
vides a common language for members from various
health care professions to describe individual function-
ing, disability, and health.! According to the ICF,

“Activities and Participation.” The contextual environ-
mental and personal factors are also considered within
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the biopsychosocial perspective, although the
“Personal Factors” have not yet been classified. Each
component is composed of categories and subcategories
providing more than 1400 ICF (sub)categories alto-
gether.! To enhance its applicability in clinical practice
and research, ICF Core Sets are needed.? ICF Core Sets
list certain aspects taken from the entire classification
that are relevant for the description of functioning of
individuals being treated in specific settings or with spe-
cific health problems, such as hand conditions.>* The
Brief and Comprehensive ICF Core Sets for Hand
Conditions* have been adopted at the international
ICF consensus conference in May 2009.>° During this
conference, from a subset of ICF categories based on
preparatory studies, 23 experts selected a total of 117
categories for a Comprehensive Core Set and 23 cate-
gories for a Brief Core Set: the Comprehensive (CICF-
CS) and Brief (BICF-CS) Core Set for Hand
Conditions, respectively. These core sets can serve as
a useful tool to guide hand therapists, hand surgeons,
rehabilitation physicians, and researchers in the assess-
ment of a patient’s functioning and health in both clin-
ical practice and scientific studies.

The BICF-CS and CICF-CS provide an evidence-
based selection of functional aspects and environmental
factors that should be considered among patients with
hand injuries or hand disorders. Thus, these core sets can
be used to determine how well available assessment tools
address all relevant aspects of human functioning in
individuals with hand conditions. The aim of this
study was, therefore, to provide content comparison of
assessment tools, known within the area of hand surgery
and hand rehabilitation, with the 23 categories of the
Brief ICF Core Set for Hand Conditions (BICF-CS).

Methods
Literature review

For instruments that assess body functions and struc-
tures (impairments), activity (limitations), and/or par-
ticipation (restrictions) information was gathered. The
literature concerning assessment tools that address
activity (limitations) and participation (restrictions) in
patients with hand conditions was systematically
reviewed as reported in previous publications.”® The
MEDLINE and CINAHL databases, the book
Clinical Assessment Recommendations of the American
Society of Hand Therapists,” and (if existent) websites
of assessment tools were used to collect more detailed
information about the assessment tools such as content
descriptions, administration manuals, and scoring
forms. Publications already reporting about a particu-
lar assessment tool with respect to the ICF were also
reviewed.'% '

Assessment tools

Assessment tools included were either observational
instruments or questionnaires meant to assess function-
ing and/or environmental factors in adults with hand
conditions. The definitive list consisted of assessment
tools that are commonly used in hand conditions and
that are sufficiently described in literature.®’
Observational instruments are performance tests and
include (1) pegboard tests measuring only fine hand
use; (2) instruments measuring only fine hand use by
picking up, manipulating, and placing different objects;
and (3) instruments measuring single tasks (and fine
hand use) by scoring executed tasks. Questionnaires
include patient reported outcome measures and ques-
tionnaires that can be completed by hand therapist and
patient together. Biomedical and laboratory tests, such
as X-rays or electromyography, were not considered.

Linking process

Two independent reviewers (physical therapy students
(St.W. and C.G.) who had been trained for this study)
applied the updated version of the linking rules to map
the content of the included assessment tools to the 23
BICF-CS categories'’ (Table 1). The decision on the
ICF categories to be linked to the items of a certain
instrument was based on the description, scoring
form, and test manual as well as on the definitions of
the ICF categories.' In the first step of the linking pro-
cess, the content of each item and, if applicable, its
response options (response scale) were determined
using the standardized linking rules. Item content was
referred to as the meaningful concept(s) addressed by a
particular item of an assessment tool.!” The meaningful
concept within each item of every single instrument was
then, in the second step, linked to the most specific
BICF-CS category. If an item was considered to
address more than one meaningful concept or if it
was specified by examples, each concept was separately
linked to a BICF-CS category. For example, “Button a
shirt or blouse” was linked to d440 Fine Hand Use as
well as to d5 Self-Care.

The ICF has a hierarchical structure. Each chapter
of the classification consists of first-, second-, and third-
level categories—in some chapters even of fourth-level
categories—which represent the single units of the clas-
sification system. A lower level category provides infor-
mation in a more precise way, thus, shares the
attributes of its higher level category but not vice
versa. For example, the category b2 Sensory functions
and pain reflects the first (highest) level, b280 Sensation
of pain represents the second level, b2801 Pain in body
part corresponds with the third level, and 528014 Pain
in upper limb corresponds with the fourth level. The
CICF-CS consists of more third- and fourth-level
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Table 1. Linking rules.

Specific rules for the linking of health status

a. Identify all meaningful concepts within each item

b Link all response options if they contain meaningful concepts

c. Interval of time (during the last week) is not linked to the ICF

d Meaningful items explained by examples, both item and examples are linked. The linked examples will be put within

parentheses

Updated linking rules, to be applied after having used the four specific rules
l. Before one links meaningful concepts, one should acquire knowledge of the conceptual and taxonomical fundaments
of the ICF, chapters, domains, and categories of the classification

Each meaningful concept is linked to the most precise ICF category

3. Do not use the so-called other specified ICF categories. If the content of a meaningful concept is not named in the
corresponding ICF category, the additional information is documented

Do not use the so-called unspecified ICF categories, but to the lower level category

5. If the information provided by the meaningful concept is not sufficient for making a decision about the most precise
ICF category it should be linked to, the meaningful concept is assigned nd (not definable)

Special cases of this rule:

—Meaningful concepts referring to health in general, physical health or mental health, are assigned: nd-gh, nd-ph or
nd-mh (not definable—general health, not definable—physical health, not definable—mental health)
—Meaningful concepts referring to quality of life in general are assigned nd-qol (not definable—quality of life)

6. If the meaningful concept is not contained in the ICF, but it is clearly a personal factor, it will be assigned as pf

(personal factor)

7. If the meaningful concept is not contained in the ICF and it is clearly not a personal factor, it will be assigned as nc

(not covered)

8. If the meaningful concept refer to a diagnosis or a health condition, it will be assigned hc (health condition)

Note: ICF, International Classification of Functioning, Disability, and Health.

categories than the BICF-CS. Thus, it was helpful to
use the CICF-CS as a reference in the linking process. If
needed, a particular assessment tool was first linked to
the third- or fourth-level category of the CICF-CS.
Then, it was decided whether this tool could be linked
to a first- or second-level category of the BICF-CS.

In the case of disagreement between the two
reviewers, a third reviewer (LvdV-S) was involved to
reach consensus. Whenever the reviewers agreed that
they were not able to link an item to a BICF-CS cat-
egory, or whenever their linking differed from that of
previous studies, discussion points were noted.

Results

Regarding all assessment tools, the available informa-
tion (such as publications, manuals, scoring forms) was
sufficient and could be used in the linking process.
Table 2 shows the results of this process. Forty-six
assessment tools known within the areas of hand sur-
gery and hand rehabilitation could be linked to 19 cate-
gories of the BICF-CS. As can be concluded from this
table, only 4 of the 23 BICF-CS categories remained
unaddressed. These were: b810 ““Protective functions of
the skin,” s120 ““Spinal cord and related structures,”
s720  “Structure of shoulder region,” and the

environmental factor el “Products and technology.”
Body Functions most frequently addressed were 730
“Muscle power functions,” b280 ‘‘Sensation of pain,”
and b710 “Mobility of joint functions.” Of the Body
Structures, only s730 “Structure of upper extremity”
was covered. With regard to the component activities
and participation, d440 “Fine hand use’’ was addressed
mostly and 25 assessment tools (with a total of 146
items) were linked to this category. The Michigan
Hand Outcomes Questionnaire (MHOQ) and the
Disabilities of the Arm, Shoulder, and Hand question-
naire (DASH) covered most of the functional aspects of
the BICF-CS (n=14) with an almost complete overlap.
The only exception was that the MHOQ included
“Structure of upper extremity” (s730), whereas the
DASH included “Carrying out daily routine” (d230).
The categories of the BICF-CS that were not addressed
by the DASH or the MHOQ (i.e., b715, b760, b810,
s120, s720, el, €3, e5) were covered only by one (a dif-
ferent instrument per category as can be seen in
Table 2) or by no instrument at all. Regarding envir-
onmental factors, only the Patient Evaluation Measure
(PEM) could be linked to the categories e3 “Support
and relationships” and e5 “‘Services, systems and poli-
cies.” Fifteen discussion topics were encountered in the
linking process (Table 3).



(panunuod)

| | | | ydea3oxa|jod

€ I I 3 adnes youd

€ € C C € 159) dn 14 84eqoly
aJreuuonsand

| | [4 (4 (4R | q 9 6y uted 193
(LIWW)

| | | | 3unsal apsnw [enuely

€ I [ € 011 !puedey

| | | | J939wowruAp Jewe(
| | | | J919Woluon)

(428uly) aunsesw

¥ | | ¥ oUIRHWINDUID
| | z z #nd aunssaud poojg
[4 | | [4 4913W0o1dNPpPY-qyY
$94M2NAIS pue suonduny Apoq 3ulinseaw Ajuiew syuswn.aasuj (q)
A1033180
SIya 01 payjul|
T S0 (014 9 6T 65 9L 9l 0t | 0l 0 0 0 | T4 € ot (ze+ep) 18 9t €1 Tl Swi3l Jo Jaquinu [e10]

AJ403918d sy 01
payul| sauswin.asul

I 10 L ¥6 91 Sl ST I (I 0 0 0 I €l I 6 6 L L S JO Jaquinu |e0]
SIUSWINIASUI |[B JO SINSDI MBIAISAQ (B)

G €9 |9 658P LP 9P SP S¥¥P  ObYP OEPP OETP 0€ZS 0T/S OTIS 0189 0949 0€/9 SI/9 0149 08¢9 0/79 979 7§19 samo3aed  s3daduod sweil jo sjuswin.asu|
—0¥8P pa3ul| Jo  JuSJSyIp  JSquunu [e30]
Jaquinu jo JaquinN
[esol
285 3 2 3298 F T 853LQE€3TEEFIEEQE2SEEE & 8838 3 3
= o o = 3 5 ¢ 7 ¢c > N < 3> 0w 0O oo 7] 73 c o
T o 3 5 3 5 2.3 o a w g a a a = o Z 9 g IS
Be) - | o o < 00 [ o o 2o o 20 o = o = 8 S o O [=2
o8 S § x 58 82, » 5 WL 33 3E2°22EE85955933900F035F =3 «n%383 2 0
=538 = zigg 3 5 (st o558523323532%332% 0§ 23 3 2 3
2. o 2 586 0 3 o o a o < ©® ° 83 o 29 ¢) Q Q > 3 gop 3 e
be a3 S =°® o c o e o o o - - 3 = > o ] 5 A -
5 S o ] o 8 g ] @ S & Iy =+ c < ) o = =0 o < <
g e 3 = 3 ] 5 a c @ 3 3 o S 5 <X kel » 2 9 4
3828 3T T3 ° =2 2 3 3 5 8 g A 2 g a3 § @ 2
v o = < [} K = < o = o o a @ o
> 3 o oq = o o > 1 =3
2 d 3 a ® g @ < e
o
> = [} I = Q
T8 2 o &=

G €9 |9 698P-0bBP /P 9P SP S¥¥P OFPYP OEHP 0ETP 0€/S 0C/S OTIS 0189  09/9 0€/9 SI/9 01/9 08¢q 0479 9979 ¢S19

AJ408218d Jad swa1l pue SUONIPUOD puBY .0} 189S 340D {D)| Jalig Y3 Jo saLI03me)

"(SD-4D1g) suonipuoD pueH J0j 195 8400 4D Jolig a1 JO S3110391BD £7 Y2 O PIE[aJ ‘S|O0] JUSWISSISSE JO JUSIUOD WS YL JO MBIAIDAO Uy :ssad04d Supjull syl jo synsay T d|qel



(penunuod)

159 pJeoqsad anpJnd

1s9] 894 9|OH-dUIN
9]

pJeoq8sq paroco.n)

(Lad) ssaL
A1a1xaq [euonoung
s1591 pJeoqgsaq (2)

poyisw Suide.ay dUIAA
J939WIN|oA

(ureq)
aJeag andojeuy [ensip

J919W-1103IA

€ |
(Buinow
/21E3S) 1S9
uoneuIWLIRSI
I I [4 U104-0M|
(1Ls)
1$9] uonedynRuLp|
4 | 2unxa| adeyg
59| JUBWE|JOUO]]
| | C UIDISUIBAA SoWIWRS
(WHIN)
J919WOoAL] pueH
| | 2ISULIIUl Wep.110y
G €| 6S8P LP 9P SP S¥¥P  OFPP 0EVP OETP 0€LS 0TS OCIS 0189 09/9 0€/9 S1/9 01.9 08t9 0479 $979 7§19 salo8ared sjuswin.asu
—018P payu jo
Jaquinu Jo JaquinN
[e10]
® v v 2 3 gwv T M o INeYIYLwaTINTIY X 172} o g3y o m
2883 § 239£ % 3 LEi0i4TAURTGeOR ez ¢ Eigf e ¢
83S8 I 28%, s § 8533 32°2E5883545¢9585¢85F & 0 .888 3 §
A8 3 32z2g 3 § "sPRE5 7559523883533 32 ¢ sggiz 3
= o = o = o o < O o %4 = S o o o o =1 3 m o = S o
0o »n o o a 09 _ o o o a ® [N - = c
“S -3 e az® 3 & g § % % & = "2 % 5 2 %9 E3 3 a8 2
g8 3 £ = ° 3 o 5 & & 3 s % 5 3 3 s 5 3 3
3 2 8 o 2 S < 2 3 o = 23 S A A 2 2 8 2 2
a9 3 2 @ 3 S < 8 <© 8 9 3 5 2 3
23 3 R ® S5 B3 g 2
52 ] 2 ) @ o <
T3 a ) S
n W
GO €9 |2 698P—0V8P  LP 9P SP S¥¥P ObYP O0EHP OETP 0€LS 0TS OTIS 0189 0949 0€49 S149 0149 08tq 0479 5979 T§1q

AJ408918d Jad SwL1l pue SUONIPUOD puBY J0j 39S 340D {D)| Jolig 9y Jo salI08a1eD)

penunuo) ‘g djqeL



(penunuoo)

4 8 TxXtTl+1l

S 9

S 8

€+ol

(vaos)
u:wr:mmwmw/\

Au=xaq
Jeuonednad
[ernuanbag

(Ls¥)
s3] S|IPIS phogpey
@HLD
3s9] uondung
pueH JojAe| —uasga[
(L4HV)
19| uonduny
puUBH SRLIYLY

syse1 Buliods Aq (asn puey auy pue) sysel oj3uls Sulunsesw syuswnuisu| (3)

| €

Aeaxaq 493ul4
JO 1s3] Ydosnquasoy
JUBWISSASSY
uondung
pueH [IISN.O
AL dn >p1d 84aqoy
(LaWwW)
1s9] AsaxaQq
|enuely BIOSBUUIL

(1L99)
1s8] >]do|g pue xog

s109[qo usuaylp Sulpuey Aq ash puey auly Sulnsesw syuawnaasu| (p)

0/79 §979 7§19 senodaied  sadeduod

G €3 |9  698P LP 9P SP S¥¥P ObYP OEHP OETP 0€£LS 0TLS OTIS 0189 0949 0€49 S1£9 0149 0829
—0¥8P
® v D 5 OY T m oD INQeYIYVYYLaTINDID2Y X wn oo 3 wun o m
2f87 § 2F9E ¢ T fpigifefifigieecocize ¢ Eisf g ¢
- = i = | o a =8 o 0 Q08 290 203 20 2= 9 = 15 U % 0 [e] =3
8835 [ S8Fg s E G9833E°ELFS5E93d8reIFesF 5 4583 I 8
2. 8. & §éoza a & $<6 83 §FP397F 797 > g8 5 2
2 o = o o (] — - - ™ o} = aQ
%332 s §i§% § § g & 2 2 2 2 5 § 35 3 o S5¢ &5 %
e v g o < 3 3 T > o a c 3 5 o E o 32 a
3 o 8 o o o S =. =4 Re) o = =2 5 a - 5 o 3 7 o
> o S 2 ) 3 = < <} (= o w g “© 3
5 5 3 o o 2 @ S5 @
5 9 I} 2} [} ® ~
5 8 3 5 5 8 9
GO €9 |9 698P—0F¥8P  LP 9P SP S¥¥P OFPP 0EVP OETP 0€/S 0TLS OTIS 0189 0949 0€£9 SI1/9 0149 0829 0479 S979 Tsl9

AJ108278d Jad swa)l pue SUONIPUOD puBY J0j 189S 340D {D)| Jalig a3 Jo saLIoSaneD)

podul jo  JuSIRYIp
Jaquinu jo JaquunN|
[e3oL

swial Jo
Jaquinu [eao]

syuswnJasuj

penunuo) z djqeL



(penunuod)

oF

0¢

Sl

(WdOD) aunses|y
9DUBWLIOLIRY

[euonedna>Q
uelpeued)
(Nv2sNv)
X3pu| pueH
SIIIYLIEO3ISO
uelpeURD/UBI[R.ISNY
sadreuuonsand (§)

C 8 6t |

C 8 4l |

9 4l

| €

9

I+l

0¢

Sl

(143n)
3s9] uondun4
Aweaaxg Jaddn

Aj4ap|3 10y
1S8] ®dUBWIOMSY
Awe.aixg
JaddN—vdW3L
(dwHS) aanpaso.g
Jusuwissassy
pueH uoadweyinog
159 uondung
pueH uew.|0§
(34HS) uonenfeas
uoMndung pueH Yyiws

g

€

1 698P
—0¥8P

LP 9P SP S¥¥P  OF¥P OEHP 0ETP

0eLs

0479 §979 TS19 saw08ed
pauy| Jo

0c¢/s 0CIs 0189 09/9 0€/9 S149 0149 08¢q

[e30].

sapijod pue
SW9ISAS ‘SIDIAIDS

sdiysuoneaa pe 1uoddng

A3ojouyda1 pue s1onpo.d
juswAojdwa pue JIOAA

sdiysuoneo. pue

suonseJa3ul |EUOSJ9dJBJU|

s1d9lqo

3uikiaed pue Sunyi
aunnoJ

94ed — JJ3g
Ajrep no uikiae)

3y1] onsawoq
asn w.e pue pueH
asn puey aulg

Awanxa

Jaddn jo sunidnang

uo|3au

Jap[noys jo 24mdnang
upjs sy

JO suondUN} 9ANS0.IY
suopduny

suonsuny
auiof jo Aujiqoy

suonouny
JUsWAAOW
suonsuny
Jamod apsniy
auiol jo Aujiqers

AJeiun|oa jo |o.aauoD)
01 pajejad

$24n32N438
suonduny Alosusg

pajeja. pue puodjeulds
1InwnNs Jayao

ured jo uonesusg
pue aumesadws)
suonduny Yono |

suopduny [eUOROWT

g

m
(]

I® 698P—0¥8P

LP 9P SP S¥¥P  OFPP OEHP OETP

0eLs

0c¢/s 0TIs 0189 0949 0€£9 S1/49 0149 0829 0429 99179 ¢S19

AJ408918d Jad SwL1l pue SUONIPUOD puBY J0j 39S 340D {D)| Jolig 9y Jo salI08a1eD)

sideduod
BIVENETIT
Jaquinu o JaquinN

swial Jo
Jaquinu |e1o]

syuswinJaisuj|

penunuo) ‘g djqeL



‘yaeaH pue ‘Aijiqesiq ‘SBuiuonoung Jo UOEDHISSE|D) [BUONEBUIIU| YD)| :BI0N

92§ [euonduNny
14 6 8 Awe.aixg Jaddn

C [48 4 |
(S4H) waashs
3uli0og uonsung
€ [ 0l ¥l C S LT ST pueH 2Andalgng
@HMYd)
uonen|eAj pueH
| € ¢ € | C | S [4 6 v Ll ISHAA P33Ry 3usied
(W3d) @4nses|y
(A | | | I € | | | 6 w 6l uohenjeAg jusihed
(OoHW)
aJreuuonsand
sawomnQ
0l 6 0l Ol vl 4 8 ¥ 8 L C 4 L idl s LI+0Tx7) LS pueH ueBiyIL
(Hsva@) s4reu
-uonsanb puey
pue Jap|noys ‘wJy
9 ¢S € 9 € € | | I 9 | | | 4l 18 8¢ a1 jo sanljiqesig
(ss1o)
aJreuuonsand
A1aaeg wordwiAg
| (4 | € € € € 8 6 €l vl ddurJB|OIU| P|OD
9 g9 |9 6S8P LP 9P SP S¥¥P ObPP OEHP O0ETP 0€/S 0C/S OCIS 0189 099 0€/9 S1£9 0149 0829 0£79 $979 7519 sano3a1ed  s3deduod swa)1 jo sjuswin.sy|
—0r8P pP{ul| JO  JUBJIBYIpP Jaquinu |RIO|
Jagwinu jo JaquinN
[e30L
] =3 ° w 2 a =R =8 o a o
3585 £ 838, s z #8=3238%88588333588z3858 & (8ES 5 ¢
5% 2 g g 2228 3 3 5§ ®53 g a8 2w ag ag e 285~ & &
D B a o0 2 g a a o/Ao o 44 o 29 Q o -} 3ES > 3 =
S = 2 m 2 B = m m S £ == == 8 = 5 M 5 < o So m W W:
g 0 . [2) =] S =. o. .
ie2g 5 ¥3 - : 8§ % % 3 £ 2 B s 8§23 &
o 9 o 2 5 < o c o o 2 o o
w uq /m S ® 09 i o = 2 o 2
3 2 L
© >
99 €9 |9 698P-0¥8P [P 9P SP Sk¥P OFPP OEYP 0ECP 0€LS 0T/S OCIS 0189 0949 0€£9 S1/9 0149 08¢q 0479 9979 ¢sl19

AJ08a1ed Jad Swa1l pue SUONIPUOD puBY J0j 18S 340D {D)| Jalig a1 Jo saLIoSareD)

penunuo) z djqeL



van de Ven-Stevens et al.

83

Table 3. Discussion topics among the reviewers being involved in the linking process per category or item.

Category or construct

Clarification and points of discussion

b7 10—Mobility of joint functions

and grip strength
measurement

b760, Control of voluntary
movement functions

Cold intolerance

b8 0—Protective functions of
the skin

s120-Spinal cord and related
structures and b4|5-blood
vessel functions

d170—Writing

d230—Carrying out daily
routine

Pegboard test

It was discussed whether someone who has maximum muscle power, but does not

achieve the full range of motion, would be able to receive a maximum score
during grip strength measurement. The ICF does not describe clearly if mobility
of joint functions (b7 10) had to be added. It was decided to make a comment on
top of the instrument, to explain that while the main goal of the instrument is
testing the muscle power, one needs mobility to accomplish maximum grip
strength

Control of voluntary movement functions could be added to almost every question

that refers to a function of one’s hands or arms. To prevent an extensive linking,
it was decided to link an assessment tool to the category b760 Control of
voluntary movement functions only if the question refers to a very specific task
that requires precise control of the movement

The specific category b5501 to describe cold intolerance (b550 |—maintenance of

body temperature, including cold tolerance) was not included in neither the
Brief nor the Comprehensive ICF Core Set for Hand Conditions. b5501 would
be the most accurate choice to describe the functions involved in the main-
tenance of body temperature, which includes heat and cold (in)tolerance.
However, in absence of this category, it was decided to link “cold intolerance”
to b270 (sensory functions related to temperature and other stimuli), as sen-
sitivity to cold came closest to the concept of cold intolerance

Using inspection, one could also evaluate b8 1 0—protective functions of the skin, as

this category focuses on the forming of callus, ulcers, bedsores, hardening, or
insulating of the skin, which can be seen and evaluated while inspecting the
patient. None of the instruments was linked to this category

The category s120 and b415 can refer to the underlying cause of the impairments

that are evaluated in several instruments (such as the Carpal Tunnel
Questionnaire or the Semmes—Weinstein Monofilament Test). However, the
spinal cord or blood vessel function itself is not evaluated in these instruments.
Evaluation of the spinal cord would require an MRI or a similar method. s120
and b415 itself is not linked to any of the instruments if only the consequences
are evaluated

This is not a Brief ICF Core Set category. The ICF description of d|70-writing is

“Using or producing symbols or language to convey information” and this cat-
egory is part of chapter | “Learning And Applying Knowledge” of the ICF. In
tests or questionnaires that are used in hand therapy the item “writing” refers to
the skills or dexterity of the hand. As the category d170 writing only covers the
cognitive development of writing, it was decided to link the item “writing” of the
instruments to the category d440 fine hand use in questions about writing

Because of uncertainties concerning the definition of carrying out daily routine and

its relation to activities of the daily living, both the ICF category description and
the ICF research group were consulted. It was concluded that this ICF category
is concerned with the planning of one’s activities rather than with carrying out
the activities themselves. d220 Undertaking multiple tasks includes carrying out
the activities. Consequently, those items of the instruments that are concerned
with carrying out activities could not be linked to this category. However, one of
the questionnaires, the DASH, includes one item that focused indeed on the
effect of the injury or problem on the planning of the daily activities and was
therefore linked to this category

Regarding pegboard tests, it was decided to link the category d440 fine hand use

only once per task, independently on how many pegs have to be placed or
removed. The Purdue Pegboard Test contains four different tasks and therefore
is linked to the category d440 four times

(continued)
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Table 3. Continued

Category or construct

Clarification and points of discussion

d4402—grasping versus
d430—lifting and carrying
objects

d440—Fine hand use (Brief ICF
Core Set) versus
d550—eating versus
d630—preparing meals
(Comprehensive ICF Core
Set)

Pouring water: d4453—Turning
or twisting the hands and
arms versus d4401—grasping
versus d560—drinking (all
categories from the
Comprehensive ICF Core
Set)

Not definable (nd) versus spe-
cific activity or fine hand use:
other specified (d4408)

“Swelling”—circumference
measure (finger) and volume
meter

“Recreation and leisure”
(COPM)

One item scored for right and
left hand

It was uncertain to what extent grasping is covered within the category lifting and

carrying objects. Whenever an object can be held in several ways and thus does
not require a developed grasping skill, only the category lifting and carrying
objects was added. Whenever the question described an activity that obviously
required a grasping skill both categories were added

Some difficulties arose concerning linking questions about eating skills. For exam-

ple, it was often asked if someone could accomplish cutting with knife and fork.
It was unclear when it was necessary to link both the categories d440-fine hand
use and d5-selfcare (including eating). It was decided to add fine hand use only
when the question was about the skills that are required to use cutlery
(Arthritis hand function test: cutting with knife and fork). If the question con-
tained words that referred to food, then d5 (eating) and/or dé (including pre-
paring meals) were also added, depending on whether the question referred to
the preparation of food or its consumption

Some assessment tools contain questions about pouring water. There was some

doubt concerning the question whether grasping is necessary to pour water. It
was decided that pouring can be accomplished in many ways and does not
always require a developed grasping skill. After all, one can hold a jug in many
ways, and a person without a developed grasping skill is also able to pour water
from a jug. Thus, only turning or twisting the hands and arms was added to
questions which concern pouring. However, already in other studies instru-
ments have been linked and then the category drinking has been added to
questions about pouring. This category was probably linked because pouring can
been seen as a preliminary activity to drinking. However, pouring does not
necessarily lead to drinking. It was decided not to link the category drinking, and
thus d5 Self-care (Brief Core Set), to those questions

A lot of assessment tools contain questions referring to specific activities or

movements (typing, shaking hands, using tools). It proved to be difficult to
describe those activities or movements using the categories of the Brief or
Comprehensive ICF Core Set. It was decided to use Nd or fine hand use: other
specified to link those items, following the linking rules from Cieza et al.

The aspect swelling in arms and hands is not covered by the ICF. Swelling was

linked as not defined However, instruments circumference measure (finger)
and volume meter are linked to s730 structure of upper extremity

Some items could not have been linked to the BICF-CS, for example, the items

including concepts concerning “recreation and leisure,” which is included in
d920 recreation and leisure of the ICF. This category is not part of the BICF-CS

In case | item had to be scored for both the right and the left hand, the specific

category has been linked twice

Note: BICF-CS, Brief ICF Core Set for Hand Conditions; ICF, International Classification of Functioning, Disability, and Health; DASH, Disabilities of the
Arm, Shoulder, and Hand questionnaire; COPM, Canadian Occupational Performance Measure.

Discussion

more categories of this ICF domain. Although this
finding suggests that the impact of hand conditions

This study provides an overview of the item content of
46 assessment tools, known within the area of hand
surgery and hand rehabilitation, and compares this
content to the 23 categories of the Brief ICF Core Set
for Hand Conditions (BICF-CS). The results showed
that 19 of the 23 BICF-CS categories were addressed by
the included assessment tools.

The area of Activities and Participation was well
represented by the various assessment tools. Twenty-
seven instruments (60%) could be linked to one or

on a broad range of activities of daily living is well
addressed clinically, outcome assessments in clinical
practice and research focus on body functions rather
than on activities and participation.'"'>!%1?  An
explanation for this discrepancy might be that assess-
ment tools such as goniometers or dynamometers are
readily available in most clinical settings, whereas
instruments to measure activities are less easily avail-
able or relatively unknown. Furthermore, only recently,
a first consensus was aimed on which assessment tools
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should be used to assess activities and participation in
patients with hand conditions.”® This could be the
reason that these latter assessment tools are not yet
implemented in clinical practice and research.

An important additional finding of this study is that
environmental factors were hardly addressed by the
included assessment tools. From the reviewed instru-
ments, only one instrument captured two of the three
environmental factors included in the BICF-CS. The
PEM includes several items addressing “‘medical atten-
tion by one or various specialists” and was therefore
linked to the categories e3 “Support and relationships”
and e5 “Services, systems and policies.”” According to the
biopsychosocial understanding of disability and health,
environmental factors dynamically interact with an
individual’s functioning.! However, it seems that these
factors are hardly formally assessed in the current clin-
ical practice of hand therapy. Interventions primarily
aim to improve body functions and structures, even
though it is important to consider abilities and activities
that are relevant to a patient’s daily life performance as
well. In this context, therapists need to know which
environmental aspects (e.g., assistive products, family
support, or climate) influence a patient’s daily life per-
formance either in a facilitating or in a complicating
way. Environmental factors should, therefore, be an
integral part of the overall functional assessment.
They need to be taken into account in the decision-
making process with regard to a patient’s treatment to
provide client-centered care. Thus, more assessment
tools should be (developed and) implemented in daily
clinical practice that address the impact of an individ-
ual’s environment on his or her daily life performance.

It is important to realize that the ICF distinguishes
two qualifiers (or constructs) for the ICF domain
Activities and  Participation:  “Capacity”  and
“Performance.” Capacity refers to an individual’s abil-
ity to execute a task or an action in a standardized
environment, while performance refers to the activities
that an individual executes in his or her daily-life envir-
onment. Neither information concerning the extent to
which an item refers to activities, to participation, or to
both, nor information about whether an item addresses
this ICF domain from the perspective of capacity or
performance is addressed in the existing linking rules.
This might be an aspect of possible improvement of
these rules in the future.

Whereas most tests of “Body Functions and
Structures” address only one (b- or s-) category,
many assessment tools that evaluate “Activities and
Participation” address more than one (d-)category.
Based on the results of this study, we suggest to use
guiding principles for selecting assessment tools as
described by Fekete et al. (2011) such as redundancy
(the overlap between instruments with respect to

underlying ICF categories), efficiency (the number of
items that address the domain of interest in relation
to the total number of items), level of detail of infor-
mation (the number of items assessing a single ICF
category and the response scale), and feasibility
(issues important for researchers and issues relevant
for participants).?!

Although the BICF-CS is very useful for the content
comparison of different assessment tools, we encoun-
tered several discussion topics per category or item
during the linking process (see Table 3). In addition, it
should be mentioned that many items were linked to
d440 “‘Fine hand use.” This ICF category includes
third-level categories, such as picking up, grasping,
manipulating, and releasing. The BICF-CS does not
contain those third-level categories separately, however,
to improve discrimination between assessment tools of
fine hand use, these third-level categories should be used.

Additionally, it was noticed that in linking items to
the ICF, more options can be possible. The number of
concepts that was identified for a particular item varied
from one to four (e.g., pain, hand/wrist, pain in hand/
wrist, daily activities). Furthermore, it was sometimes
unclear whether one or two concepts had to be scored
when an item was applicable to both the right and the
left hand. Occasionally, it was discussed which con-
cept(s) were applicable. For example, is the item
“doing up buttons” referring to fine hand use (d440),
to dressing (d5), or to both? In previously published
studies'>'%?? comparable uncertainties arose. In a con-
tent comparison of clinical, occupation-based instru-
ments, the Functional Dexterity Test (FDT) and the
Jebsen—Taylor Hand function Test (JTHT) were differ-
ently linked to the ICF.'® For the FDT only one time
score has to be noted that is needed to pick up, manipu-
late, and release 16 pegs on a pegboard. The JTHT also
contains several items that include the scoring of time
needed to pick up and release a number of objects. As a
result, the FDT was linked to d440 (d4400 and d4402)
16 times, whereas the JTHT was linked to d440 (d4400,
d4401, and d4402) only once.'® Hence, caution must be
taken in selecting an assessment tool for clinical prac-
tice or scientific research if based only on one study.
We, therefore, suggest that the linking rules are
adjusted in the future. In addition, linking instruments
to the ICF should preferably be done by at least two
reviewers.

Another discussion topic mentioned in Table 3
addresses some domains that were missing, such as
oedema and cold intolerance. During the consensus
conference in 2009, there were some differences in the
knowledge of and familiarity with the ICF codes,
definitions, and terminology. For example, “Cold-
intolerance” was seen as being part of “Sensitivity to
temperature” by some participants and as part of
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“Thermoregulatory functions” by others. These differ-
ences have influenced the categories that were included
in the BICF-CS.°

Although an ICF Core Set indicates what aspects
should be addressed to describe an individual’s func-
tioning and which environmental factors should be
considered, some category definitions might be comple-
mented, for example “b265-Touch functions” and
“b270-Sensory functions related to temperature and
other stimuli” which might include terms such as
“stereognosis” and “threshold detection.” In addition,
to apply an ICF Core Set in clinical practice, it needs to
be defined how its aspects should be assessed. As an
ICF Core Set refers to a classification system, it does
not provide this information.>¢

The most adequate assessment tools to address indi-
vidual functioning and environmental factors in
patients with hand conditions have not yet been deter-
mined.?*** Consequently, there is no standardized or
universally accepted core set of assessment tools to be
used in hand surgery or hand rehabilitation.”**® Since
professionals are stimulated to make use of the same
assessment tools, reliable and validated instruments to
assess (and preferably predict) patients’ functioning
and to evaluate outcomes of different interventions
are required. The increasing number of instruments
developed during the last decades has made it difficult
to select the best tools, however, the results of the pre-
sent study can be used in a consensus process to deter-
mine which instruments should be used.

Strengths and limitations

This is the first study to relate the item content of 46
assessment tools that are available to assess body func-
tions and structures as well as activities and participa-
tion in patients with hand conditions to the 23
categories of the BICF-CS. The applied method
adhered to the updated version of the ICF linking
rules. On the other hand, the results highlight some
points of discussion in applying these rules and, thus
provide indications for their improvement. Some differ-
ences between the present results and those of other
studies may be due to differences in the interpretation
and application of the linking rules. In addition, the
assessment tools in this study were linked to the
BICF-CS for hand conditions and not, as in other stu-
dies, to the ICF itself. As a consequence, some concepts
might have been linked to another level category (e.g.,
second instead of third or fourth level) in comparison
with other studies. Another methodological limitation
is that this study only used information written in the
English, German, and Dutch languages, discarding
assessment tools published in other languages. Lastly,
we restricted ourselves to the analysis of item content

independent of the psychometric properties of the
included instruments. This latter aspect has been inves-
tigated for instruments assessing activities and partici-
pation in previous work of our group.” This clinimetric
review revealed that none of the 23 instruments had
satisfactory results for all clinimetric properties accord-
ing to the quality criteria. This means that therapist
should be aware that selecting assessment tools based
only on the content comparison in this study might still
result in the collection of unreliable or invalid data.
Thus, further improvement of existing instruments or
development of new instruments is needed to cover all
the clinimetric properties needed for valid and reliable
assessments in patients with hand conditions.

Conclusion and recommendations

This study has related the item content of 46 assessment
tools within the area of hand surgery and hand rehabili-
tation to the 23 categories of the BICF-CS for hand
conditions. The results can support decisions on which
instruments are most appropriate for assessing human
functioning and environmental factors in patients with
hand conditions, taking into account test properties
such as redundancy, efficiency, level of detail, and feasi-
bility. The results of this ICF linking study are currently
used in a European Delphi study of the HandART-
Hand  Assessment  Recommendations for Therapy
project.”* The aim of this project is to reach European
consensus on the selection of a core set of assessment
tools to assess “Body Functions and Structures” and
“Activities and Participation” in patients with hand
conditions according to the BICF-CS.
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