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Summary

Many objective examinations can be used to evaluate the results of surgical care. In addition, a variety of specific questionnaires, so-called PROMs
(Patient-reported Outcome Measures), can be used to assess a patient's subjective perception. In recent years, PROMs, which assess the main
areas of patients’ interest, have been considered an important element in the comprehensive measurement of treatment outcomes. Recently,
this approach has also proven valuable for the possibility of evaluating the results of health care without the need for the physical presence of
the patient in the medical facility. In the presented overview, a brief list of objective measurements in the area of the hand and wrist is provided.

It then focuses on the most used PROMs, together with a summary of the basic theory of their use.
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Introduction

Objective measurement of results is an
essential part of a comprehensive eval-
uation of surgical procedures [1]. The
author conducted a literature search
and compiled an overview of methods
for evaluating the results usable for the
needs of hand surgery. The first part con-
tains a list of relevant objective measure-
ments in the area of the hand and wrist.
A list of several most used standard-
ised questionnaires (PROMs) follows, to-
gether with the basic theory of the use
of the given tools.

Why should we measure?
The need to define and evaluate results
in (not only) hand surgery arises from
several sources, mainly from the need
of surgeons and therapists to evaluate
their own results and to be able to com-
pare them with others in the literature.
Tools and tests used must be, among
others, independent and resistant to
modifications by patients and those who
evaluate the results for (employment and)

legal reasons [2]. Health care outcomes
cannot and must not be considered in iso-
lation without considering the many fac-
tors that affect the end result. These are
input factors such as the patient and their
personality and health status, the condi-
tion of the limb before surgery, as well as
the nature and severity of the injury or ill-
ness. In addition, procedural aspects must
be considered, such as the characteris-
tics of the surgical procedure itself and its
complexity, as well as the presence or ab-
sence of complications. Furthermore, the
output factors, which include the level of
expertise and experience of the facility
providing care, are assessed.

At the same time, accurate evaluation
of the results of acute and elective care
is the first condition for comparing the
results of individual procedures or work-
places among each other and for using
the achieved results to create publica-
tions and provide conditions for the pro-
gress of knowledge of the studied issues.

In the Czech Republic, the use of
standardised questionnaires for out-

come evaluation in hand surgery is not
widely spread yet, presumably at least
partially due to the existence of only
a minimum of official Czech translations.
The creation and validation of Czech ver-
sions of individual PROMs, together with
the proper methodology of their use, is
room space for future studies.

To compile this review, the Medline
database was searched for articles from
the period 2010-2021 based on the
keywords “PROMs AND Hand Surgery”.
A total of 128 articles were found from
which articles that did not deal with
the issue were discarded. Additional lit-
erary sources were found by searching
the bibliography of essential articles on
the subject. A total of 24 articles deal-
ing with the given topic were selected
and PROMs mentioned in them were
reviewed.

Evaluation of the topic

Types of tests

Tests used for outcome measurement
in hand surgery, whether site-specific or

Acta Chir Plast 2023; 65(2): 59-65

59




OUTCOME MEASUREMENT IN HAND SURGERY - A BRIEF OVERVIEW

Fig. 1. Brand’s method to obtain
torque-angle measurement is
suggested for the hand to be
positioned so that a hanging weight
of e.g. 250 g is pulling at right angles
to a segment of a finger and at
afinger crease. Alternatively, the
weight may hang over a pulley wheel
so that the string is horizontal and the
hand is more easily positioned [5].

condition-specific, can be divided into
instrumental and clinical tests and ques-
tionnaires. Questionnaires can be fur-
ther divided into smaller groups: ques-
tionnaires specific to the location, to
a condition, or generic questionnaires
(e.g. quality of life assessment). From
some studies comparing the yield of
different questionnaires among each
other, it is possible to deduce the suita-
bility of using more than one question-
naire at once [3,4].

What to measure?
In modern medicine, there is an effort to
perform examinations using objective
procedures. However, this effort may en-
counter the fact that some qualities are
difficult to objectify, especially those re-
lated to sensory functions, or function
(of the hand) in general.

The ranges of joint movement, meas-
ured in degrees, are probably easiest
to objectively evaluate. Here, too, the

Fig. 2. Measurement of pulp-to-palm distance (landmark to landmark) [35].

question arises of the magnitude of the
force applied in order to measure pas-
sive range of motion. In the 1980s, Brand
promoted so-called TACs, or torque-an-
gle-curves, for measuring the angles
of range of motion in joints, based on
a precisely determined force (Fig. 1) [5].
However, this technique has not found
greater application in practice. The ex-
tent of the flexion of the fingers, or more
precisely their stiffness, can be addition-
ally evaluated using the so-called pulp-
to-palm distance. Even here, however, it
is necessary to pay attention to the accu-
racy of measurement in accordance with
valid definitions of “pulp” and “palm”
(Fig. 2).

The force of compression (both grip
and pinch strength) is another easily ob-
jectively measurable quality. For both
qualities, gauges are available, as well
as established procedures to detect sub-
maximal effort of the test subject, e.g. re-
peated testing.

The evaluation of sensual perception
is more difficult to objectify. There are
relatively objective methods, such as
the evaluation of two-point discrimina-
tion (Fig. 3) or the use of Semmes-Wein-
stein monofilaments. Other tests that
have not been used in wider practice in-
clude, for example, the measurement of

skin conductivity and resistance, which
can be used in the evaluation of nerve
injuries and regeneration, and it even al-
lows the formulation of a prognosis of
the health condition.

Acute pain is the last often objectively
stated quality. For its evaluation, a num-
ber of scales have been developed over
the years, with an 11-point Visual Ana-
logue Scale (VAS score) used in adults
and Faces Pain Scale (-Revised) used in
children being probably the most often
used ones [6]. However, even in this
case, the correlation between groups
of patients is problematic due to psy-
chological, cultural and emotional dif-
ferences [7]. Chronic pain constitutes an
even larger problem with regards to the
evaluation of results [8].

In 1963, Buchwald introduced the
term "activities of daily living" (ADL).
These activities include mobility, the
ability to get dressed and undressed,
use the toilet and perform basic per-
sonal hygiene, eat and drink, commu-
nicate, maintain housekeeping, but also
employ in areas such as work and recre-
ation [9]. Although the desire to evalu-
ate the ability to perform these activities
in an individual may seem unscientific, it
plays an important role in the evaluation
of the outcome as such, from the point
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Fig. 3. Tool for two-point discrimination evaluation. From the author’s archive.

of view of both the patient and the sur-
geon or the therapist [2].

A number of tests have been devel-
oped to assess the work ability of pa-
tients with hand disabilities. Neverthe-
less, a mere effort to list them would go
beyond the scope of this paper. In the
Czech Republic, they are performed pre-
dominantly by occupational therapists.
They are subject to the same require-
ments that are valid for the individual
tests described below.

Methods of evaluation of results, which
cover the main areas of patient’s inter-
est, are considered an important ele-
ment of comprehensive measurement
of the results of surgical procedures [3].
In any evaluation, one should not forget
Young's words: "It is a common miscon-
ception that all tests that generate num-
bers are necessarily objective" [10]. Con-
versely, the evaluation of areas such as
ADL should not be marginalised simply
because it does not generate numbers,

and care must be taken to apply a quan-
titative approach [2].

How to measure?

Regarding tools for measuring results, it
is desirable to assess several key criteria.
These are validity, reliability and sensitiv-
ity. Furthermore, it is appropriate to put
accent on the interpretability of the re-
sults obtained, and, as recent experience
has shown, resistance to unexpected cir-
cumstances, such as a pandemic, has
also become an increasingly important
factor.

Validity describes how accurately
an instrument measures what is being
measured. It is usually divided into two
components: content validity and crite-
rion validity. The first assesses whether
the test measures what is to be meas-
ured, the latter indicates the degree of
compliance of the results with a set crite-
rion. Criterion validity is further divided
into concurrent validity (i.e. whether the

results obtained correlate with the re-
sults of another recognized evaluation
method), and predictive validity (which
determines the ability of the test to pre-
dict the result in the future).

Reliability is the ability to measure
a given quantity in a reproducible way. It
also has two components. The first is re-
producibility; the second is the so-called
internal consistency, i.e. the assumption
that all items measuring one property
yield sufficiently high correlations.

Sensitivity refers to the ability to eval-
uate a relatively small change in a mea-
sured variable.

Finally, interpretability tells us whether
both the examiner and the test subject
understand the obtained results.

The demand for the methods to be us-
able even under the conditions of a pan-
demic has arisen mainly in recent years
in reaction to the COVID-19 pandemic,
which has significantly altered the func-
tioning of health care worldwide (and,
as a side effect, the possibilities to eval-
uate results) [11]. The questionnaire sur-
vey can be performed remotely, either
by physical correspondence or by elec-
tronic communication methods, such as
an e-mail or a web application. When try-
ing to obtain data by correspondence,
the costs of postage and a relatively low
return of completed questionnaires are
known negatives. The distribution of
questionnaires by means of e-mail at
least partially eliminates these barriers.

At our clinic, we are currently testing
the possibilities of obtaining data via
a web form. A link with a unique iden-
tifier is sent to the patients by email,
which allows backpairing the received
answers with individual test subjects.

In 1993, Bradley evaluated that most
of the more widely used methods of
measuring results in hand surgery are
rarely well validated and not necessar-
ily well used [12]. In the last 20 years, the
validity of the instruments commonly
used has been gradually verified. How-
ever, it is not always possible to ver-
ify a method of measurement, because
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in some cases the methodology of per-
forming some of these tests is not suf-
ficiently precise. Moberg has described
problems with measurement accuracy
in sensory tests with the words "press
until the boss is happy', meaning that it
is possible to achieve the desired result
if the test protocol is not described pre-
cisely enough [13].

PROMs
PROMs, or Patient-reported Outcome
Measures, are questionnaires that col-
lect information about health status
and treatment outcomes directly from
patients. Questionnaires have been ap-
pearing in literature since the 1960s, but
the term PROM does not appear until
the turn of the millennium. Initially, they
were developed for research purposes,
especially for clinical testing of treatment
effectiveness and mapping of mental
health-related conditions. A review of
the recent literature reveals more than
450 PROMs, of which the largest percent-
age are generic questionnaires assessing
general quality of life, as well as ques-
tionnaires assessing musculoskeletal
disorders and questionnaires specific to
cancer patients. In 2019, Churruca et al.
identified 42 PROMs related to musculo-
skeletal problems with an emphasis on
only 3 groups of diseases, which were
"back pain" and related problems, oste-
oarthritis and rheumatoid arthritis [4].
Questionnaires developed for children
and adolescents constitute another
chapter [14]. In the last few decades, the
patient's view has been increasingly per-
ceived as an essential aspect of evaluat-
ing the quality of health care provided.
This trend has had a positive impact on
the number of PROMs used as well as on
the development of new ones. The high
number of citations of original validation
studies indicates the widespread use of
PROM:s. At the same time, it is possible to
find many articles comparing individual
PROMs among each other [3,4,15-17].
PROMs are standardized question-
naires that collect information about

health status and health care outcomes,
including questions about symptoms,
health-related quality of life, and func-
tional status [18]. The success of the use
of PROMs depends on consistent de-
velopment, patient relevance and good
validation [19]. In recent years, voices
have arisen, calling for a change in the
perception of the concept of validation,
which should become a continuous pro-
cess of gathering evidence respond-
ing to ongoing socio-cultural changes,
rather than a simple statement that
a given questionnaire is valid [20]. When
choosing a PROM, it should be borne
in mind that, despite their undeniable
qualities, questionnaires are only an ad-
ditional source of information to support
the power of objective clinical data. The
choice of questionnaire to be used must
depend on the desired purpose. For ex-
ample, some questionnaires designed
for patients with rheumatoid arthritis
focus on quality-of-life assessment, oth-
ers on the impact of the symptoms and
others on functional status and the pres-
ence of specific symptoms [4].

Below are some of the most used
questionnaires (in hand surgery), along
with a brief description of the possibili-
ties of their use.

Patient Evaluation Measure (PEM)
Developed by the British Society of
Hand Surgery in the 1990s, it consists
of 11 questions, with a maximum of
77 points. Less focused on function than
DASH (see below), 5 items relate to the
following qualities: manual skills, move-
ment, strength, daily activities and work;
3 evaluate symptoms (sensitivity to cold,
pain and touch) and the remaining 2 are
targeted at the appearance and general
condition of the hand. It is proving to be
one of the best tools for evaluating the
results of hand disability therapy [3].

Disabilities of the Arm, Shoulder and
Hand Questionnaire (DASH)

A questionnaire developed in the mid-
1990s. It assesses upper limb symptoms

(e.g. pain, numbness and tingling), as
well as physical, social and psycholog-
ical disabilities. Optional modules re-
lated to work and sport are available. It
mainly assesses function (23 out of 30
questions concern a certain manual ac-
tivity, 4 questions deal with symptoms
and 3 with an overall feeling of the limb).
Its validity, reliability and sensitivity have
been repeatedly verified in the litera-
ture. The main advantage is the official
translation into many languages, incl.
Czech [21,22].

QuickDASH

An abbreviated form of the DASH ques-
tionnaire with a comparable valid-
ity [21,23]. Like the original DASH, this
questionnaire also exists in many official
language versions, incl. Czech.

Michigan Hand Questionnaire

This questionnaire, developed in the
late 1990s, evaluates overall hand func-
tion, ADL, pain, work performance, aes-
thetic aspects and satisfaction with
hand function in 37 questions, divided
into 6 modules. It can be used to as-
sess results after surgery. In several
items, it deals with hand dominance.
Also available in an abbreviated form
(Brief Michigan Hand Questionnaire —
BMHQ) [21,24].

Boston Carpal Tunnel Questionnaire
(BCTQ)

A questionnaire developed in the early
1990s in the USA. A total of 19 questions
divided into 2 blocks assess the severity
of subjective difficulties and the func-
tional state of the hand [25]. It is possi-
ble to obtain a Czech translation via the
website of the Czech Society of Hand
Surgery, but its validity has not yet been
verified in the literature [26].

Hand Unit ADL Questionnaire

Covers the function of the upper and
lower limbs, together with questions of
general nature. For more detailed work
with the patient, it is appropriate to
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focus only on some part of the answers.
The complete questionnaire helps in
planning and evaluating complex care,
for example, in patients with rheuma-
toid arthritis [2].

Patient-Rated Wrist Evaluation
(PRWE)

A questionnaire developed in 1998. Con-
sists of 15 items divided into 2 blocks,
assessing pain (5 questions) and wrist
function (10 questions). The block deal-
ing with function is further divided into
2 subsections evaluating specific activ-
ities (6 questions) and routine activities
(4 questions). Its advantages include the
speed of filling and the disadvantages
the absence of limb dominance eval-
uation [27,28]. It exists in 21 language
versions, but Czech translation is not
available.

Patient-Rated Wrist / Hand
Evaluation (PRWHE)

A minimally modified version of the
previous questionnaire; in practice, the
term "wrist" has been replaced by the
phrase "wrist/hand". The rating method
is exactly the same. In addition, it con-
tains an optional question to evaluate
the aesthetic aspect. It has been shown
to be more sensitive than DASH for the
evaluation of pathological conditions of
the hand [16,28].

Functional Index for Hand
OsteoArthritis (FIHOA)

A questionnaire validated in 1995, based
on the initiative of the American College
of Rheumatology. Within 10 questions
with a maximum of 30 points (maximum
disability), it evaluates the functional im-
pact of hand osteoarthritis on everyday
life. A difference of 5 points is consid-
ered the minimum change. It is used to
evaluate functional limitations, but also
evaluates the effectiveness of therapy
from the patient's perspective. It exists
in a total of 17 language versions; unfor-
tunately, the Czech version is not avail-
able [29].

Disease Activity Score in 28 Joints
(DAS28)

A questionnaire specifically evaluating
disease activity in rheumatoid arthritis.
There are online calculators available.
The number of swollen and painful joints
(0-28 swollen or painful joints), the level
of sedimentation or the level of C-reac-
tive protein (CRP) and the overall health
of the patient are evaluated. DAS28 is
one of the core parameters for deter-
mining the severity of the disease and
the starting point for choosing a treat-
ment strategy. Theoretically, the lowest
and highest scores are 0 and 10, respec-
tively. With a DAS28 score < 2.6, we talk
about the state of remission. When the
DAS28 value is > 2.6, we perceive the
disease as active and further divide it
into 3 degrees: low (2.6-3.2), moderate
(3.2-5.1) and high (> 5.1) activities [30].

Fries Health Assessment
Questionnaire

A questionnaire developed in the 1980s
which evaluates the functional aspects
of everyday life in 8 modules (getting
dressed and grooming, getting up, eat-
ing, walking, hygiene, reach, grip and
activities such as housework, shop-
ping and travelling). For each category,
there are four possible answers: with-
out any difficulty, with some difficulty,
with much difficulty and unable to do.
The presence of pain is automatically
scored as the highest degree of disabil-
ity. Fries's assessment is considered by
its proponents to be as sensitive in as-
sessing deterioration as the changes
seen in X-rays. In systemic disease, the
score worsens by 0.1/year [12,31].

36-Item Short Form Health Survey
(SF-36)

A universal questionnaire developed in
1992, which in eight sections deals with
the overall quality of life of test sub-
jects [32]. The biggest weakness is the
effort to evaluate the sum of variously
weighted areas of interest in the form of
a single number [2]. There is an official

Czech translation from the initiative of
the Institute of Health Information and
Statistics, but we were not able to ver-
ify the information on its validation [33].
It is relatively unsuitable for use in hand
surgery because of its generality.

Complicating factors

Whether we use objective measure-
ments or PROMs to evaluate health care
outcomes, it is always necessary to con-
sider the limitations of the metrics used.
In both cases, the achieved results can
be influenced by motivation, either on
the side of the patient or on the side of
the examiner. For various reasons, pa-
tients may want to achieve a worse or
better score, whether with a view to ob-
taining insurance settlement or other
compensation, or vice versa, when try-
ing to return to a workplace where strict
health regulations apply. Likewise, the
examiner may be motivated to evalu-
ate the result of care as a better or, con-
versely, worse score (e.g. in the case of
borderline indications for surgery). To
avoid these potential sources of bias,
one must strictly adhere to the method-
ology of individual tests, and, in case of
doubt, repeat testing or use other mea-
surement methods.

Another relatively difficult outcome
to compare is the cosmetic aspect. Not
only the differences between sexes, but
even the perception of certain disabili-
ties and their consequences based on
ethnic differences must be considered.

Finally, the topic of complicating fac-
tors of measurement accuracy raises
a debate on the topic: "What exactly
is patient satisfaction?" Measuring pa-
tient satisfaction is certainly a useful
indicator of the overall quality of care
[2]. Nevertheless, a study regarding pa-
tient satisfaction by Williams and Cal-
nan shows that although 95% of re-
spondents say they were satisfied with
their GP's care, as many as 38% felt they
could not adequately discuss their per-
sonal problems with them, 26% were
dissatisfied with the information they
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were provided, and a full quarter of re-
spondents were dissatisfied with the
duration of the consultation [34]. It is
therefore questionable what satisfac-
tion is from the patient's point of view
and what it is from the evaluator's point
of view.

Conclusion

Evaluation of results is an integral part
of providing health care, both acute
and elective. Only an adequately cho-
sen method can provide relevant re-
sults, which can then be used to com-
pare the quality of care across literature
and can possibly lead to the adjust-
ment of treatment procedures. Several
more or less objective tests can be used
to evaluate the results in hand surgery
[35]. Since about the 1980s, the evalua-
tion of patients’ subjective perceptions
has been applied more frequently. It is
possible to use several questionnaires,
so-called PROMs, which are repeat-
edly validated. Especially with regard to
the COVID-19 pandemic and rising fuel
prices, they provide valuable opportuni-
ties for health care assessment without
the need for the patient to be physically
present in the medical facility. In order to
obtain relevant data, it is particularly im-
portant to select an adequate question-
naire with a sufficiently high sensitivity
for the evaluated quality, verified valid-
ity and good reliability.

For the needs of hand surgery, DASH
and QuickDASH seem to be the most
versatile PROMs. At the same time, they
both have the advantage in the avail-
ability of an official Czech translation.
PR(W)HE would also be practical for in-
troduction into Czech practice, provid-
ing the possibility of a good compari-
son with the rest of the world due to its
frequent use. Finally, it would be appro-
priate, with regard to the frequency of
the diagnoses they were developed for,
to translate and validate the FIHOA and
BCTQ questionnaires for the evaluation
of problems based on osteoarthritis and
carpal tunnel syndrome.
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