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Background: No patientreported instrument assesses patientspecific infor-
mation needs, treatment goals, and personal meaningful gain (PMG), a novel
) .4 | construct evaluating individualized, clinically relevant improvement. This study
Harm P. Slijper, PhD"* reports the development of the Patient-Specific Needs Evaluation (PSN) and
Grada R. Arends, OTI’(Z'T examines its discriminative validity (ie, its ability to distinguish satisfied from
JAalge 1(\1/16 RDoode:é\/I}S)(}:I,];)l;;{ dissatisfied patients) and testretest reliability in patients with hand or wrist
oy L. Macbermid, » PI" 1 conditions.
Guus M. Vermeulen, PhD, | Methods: A mixed-methods approach was used to develop and validate
MD’ | the PSN, following Consensus-Based Standards for the Selection of Health
Steven E.R. Hovius, PhD, | Measurement Instruments guidelines, including pilot testing, a survey (pilot,
MD** | n = 223; final PSN, n = 275), cognitive debriefing (n = 16), expert input, and
Ruud W. Selles, PhD'* | validation. Discriminative validity was assessed by comparing the satisfaction
Hand-Wrist Study Group | level of patients who did and did not achieve their PMG (n = 1985) and test-
Robbert M. Wouters, PhD, | retest reliability using absolute agreement, the Cohen kappa, and intraclass
PT!2 | correlation coefficients (n = 102). The authors used a sample of 2860 patients
to describe responses to the final PSN.
Results: The PSN has only 5 questions (completion time, 3 minutes) and
is freely accessible online. The items and response options were considered
understandable by 90% to 92% of the end-users and complete by 84% to 89%.
The PSN had excellent discriminative validity (Cramer V, 0.48; P< 0.001) and
moderate to high testretest reliability (kappa, 0.46 to 0.68; intraclass correla-
tion coefficients, 0.53 to 0.73).

Conclusions: The PSN is a freely available, patient-centered decision support
tool that helps clinicians tailor their consultations to patients’ individual needs
and goals. It contains the PMG, a novel construct evaluating individualized,
clinically relevant treatment outcomes. The PSN may function as a conver-
sation starter, facilitate expectation management, and aid shared decision-
making. The PSN is implementation-ready and can be readily adapted to other

patient populations.  (Plast. Reconstr. Surg. 154: 787, 2024.)
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to be well informed about the patient’s informa-
tion needs and treatment goals. Clinicians aim to
meet patients’ needs and goals, but sometimes a
misalignment occurs. For instance, a surgeon may
prioritize pain relief with a joint replacement, while
the patient prioritizes hand appearance. This mis-
alignment can induce a treatment plan that does
not fully meet the patient’s needs or goals.

In routine care, clinicians must understand
each patient’s information needs, as patients
require information to comprehend their medi-
cal situation, participate in decision-making,
and manage expectations. Providing targeted,
patientspecific information improves shared
decision-making," daily functioning,"” treatment
adherence,' quality of life, the patient’s mindset,
pretreatment expectations,'”™™ and satisfaction
with care and treatment results.”* Since informa-
tion provision is modifiable,”™ outcomes can
be improved. There is a lack of concise, patient-
reported tools that focus on patients’ informa-
tion needs and treatment goals. These needs
and goals may be, for example, understanding
the diagnosis or regaining the ability to perform
daily activities. Setting goals enhances patient
participation, treatment adherence, and moti-
vation, thereby ultimately improving outcomes
and satisfaction with treatment results.”~*! There
are several limitations to existing tools that assess
patient-specific limitations or goals, including the
Canadian Occupational Performance Measure,”
Goal Attainment Scaling,” the Patient-Specific
Goalsetting Method,” and the Patient-Specific
Functional Scale.” These limitations depend
on the specific tool and include being time-
consuming,” having the potential for thera-
pist bias,”* and only focusing on the activities
and participation levels instead of all levels of
the International Classification of Functioning,
Disability, and Health.”*”" Moreover, they do not
assess patient-specific improvement goals (ie, when
is the patient satisfied with the treatment results?).
Patientspecific improvement goals may depend
on condition, treatment type, baseline score, and
other patient-specific factors. For example, a recre-
ational tennis player may consider a change from 4
to 8 on a scale of 0 to 10 to be satisfactory, whereas
a professional tennis player may not. We introduce
the personal meaningful gain (PMG) to represent
the improvement an individual wants to obtain
in a domain relevant to that individual, given the
baseline score. Knowing the patient’s information
needs, individual goal, and PMG before treatment
will allow clinicians to improve decision support
and facilitate expectation management.
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Thisstudyintroduces the Patient-Specific Needs
Evaluation (PSN), a brief patientreported tool
that assesses patient-specific information needs,
treatment goals, and PMG before a first clinician
consultation. Specifically, the first objective of this
study was to describe the development of the brief,
easy-to-use patient-reported tool to assess patient-
specific information needs, treatment goals, and
PMG. This tool was initially developed for patients
with hand and wrist conditions, but we designed it
to be easily adapted in other patient populations.
The second study objective was to examine the
PSN’s discriminative validity (ie, its ability to distin-
guish satisfied from dissatisfied patients) and test-
retest reliability. The third study objective was to
describe the results of the final PSN.

METHODS

Study Design

This was a user-centered mixed-methods study
of patients with hand or wrist conditions, health
care providers, and other stakeholders. We used
the Consensus-Based Standards for the Selection
of Health Measurement Instruments guidelines
on patientreported outcome measure develop-
ment and measurement properties.”’

Setting

We developed the PSN at Erasmus Medical
Center (an academic hospital) and Xpert Clinics
(a specialized clinic for hand and wrist care) in
the Netherlands. Data were collected at Xpert
Clinics” between July and August of 2023. The
medical ethics review committee of Erasmus
Medical Center approved this study, and all par-
ticipants provided informed consent.

Research Team

The core research team consisted of hand sur-
geons and therapists (WA.d.R., YEv.K., RM.W,
SERH., GRA, AdR., GMV, and J.CM.),
professionals with experience in developing mea-
surement sets and tools (R.M.W., S.E.R.H., H.P.S,,
J.CM., and RWS.),"""™ " and electronic data
capturing and implementation experts (H.P.S.,
YEvK., RMW, RWS,, SERH., J.CM., GM.V,,
and W.A.d.R.).**** We consulted other clinicians,
language experts, and native English speakers.

PSN Development Process

Development of the PSN was iterative and
comprised 5 overlapping stages, with each stage
informing subsequent stages (Fig. 1). Stage 1
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sLiterature searching on goalsetting, decision-support, satisfaction with treatment results, and patient-reported experience on information needs
*Discussing strengths and limitations of existing tools, refining the construct of interest, creating an item bank
*Building PSN in Limesurvey, an open-source tool for interactive questionnaires and forms

survey *Discussing in focus groups
*Most important changes: textual simplifications

*Pilot-testing at Xpert Clinics, routinely collected from all patients, including a survey evaluating the completeness and understandability
LEECPRVILETE] en=223 after excluding patients with inconsistent answers (e.g., scoring fair on understandability but stating that all is clear in the associated comments box)

*Purposive sampling and using pre-prepared interview guides

SEFECERGENTTE «Semi-structured cognitive interviews evaluating and refining the relevance, understandability, and completeness of the instructions, items, and response options

debriefing *n=9 patients and n=7 clinicians

*Most important changes: shortened the introduction and explanation texts, changed the answer scale for pain, tingling, and sensitivity, and textual simplificatinnsJ

*Presenting the PSN to end-users in journal clubs and expert groups
Stage 4: expert
input
b *Most important changes: adding warnings and clarifications

+Consulting other stakeholders, i.e., medical directors, ICT developers, other researchers, and other clinicians

Test-retest
reliabilty

validity

Describing final

*Making the PSN's language more assessable by a language expert, e.g., to low-literacy patients, Checking Dutch and English versions with native speakers h
SCEREL P slmplementing the PSN after finalization
LUCRILEIEENTON «n=275 patients completed a survey evaluating the completeness and understandability of the final PSN, again after excluding patients with inconsistent answers
(e.g., scoring fair on understandability but stating that all is clear in the associated comments box) )
+n=102 (of 139) patients filled in the PSN twice within a 3-10 day interval; both before first consultation
*Percentage agreement, Cohen’s kappa , and ICC for categorical data
*\Weighed kappa and ICC for continuous data
S
*n=1,985 patients completed the PSN at baseline and at three months follow-up and completed the satisfaction with treatment results at three months B
IR eChi-squared tests comparing the satisfaction with treatment results level (7-point Likert scale ranging from extremely dissatisfied to extremely satisfied) of
patients that did or did not obtain their PMG (yes/no) at three months
*Computing Cramer’s V to interpret the effect size
~
PSN *n=2,860 patients completed the PSN at baseline and three months follow-up
J

Fig. 1. Flow chart of the development (in blue) and validation (in orange) of the PSN, describing the sample and the mostimportant

goals and activities per stage.

included literature studies and expert meetings.
After developing an item bank, we conducted a
pilot study and survey on completeness and under-
standability in stage 2. Stage 3 included cognitive
debriefing of patients and clinicians and refin-
ing of the item bank. We gathered expert input
in stage 4, and consulted a language expert, per-
formed crosscultural translation, and repeated
the survey for the final PSN in stage 5 (for more
details, see Fig. 1).

Participants

We used different samples to develop the
PSN and establish the discriminative validity
and testretest reliability (Fig. 1). For all sam-
ples, patients were eligible if they were adults,
had any hand or wrist condition, completed our
intake questionnaire, and understood the Dutch
language. All questionnaires were completed
digitally.

For the survey, we excluded patients who gave
inconsistent answers (eg, stating “fair” on under-
standability but stating that all is clear in the asso-
ciated comments box).

For discriminative validity, we included
patients who completed the PSN at baseline and at
3-month follow-up, as well as the Satisfaction with
Treatment Results Questionnaire at 3 months.'"!"
We prospectively invited patients to participate in
a testretest study and complete the PSN for a sec-
ond time 3 to 5 days after initial completion. The
retest remained accessible for 6 days (ie, a possi-
ble time interval of 3 to 11 days). We hypothesized
that patient needs and goals would remain stable
during this period. We included patients in the
test-retest analysis if they completed both the pri-
mary and retest PSN before clinician consultation.
The Consensus-Based Standards for the Selection
of Health Measurement Instruments advise a
sample size of more than 100 participants when
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examining test-retest reliability.” To describe the
results of the final PSN, we included all patients
who completed the PSN at baseline and at 3-month
follow-up. There were no additional exclusion cri-
teria. All samples reflected the target population
(patients with hand and wrist conditions) and dif-
fered in age, sex, and treatment location.

Discriminative Validity, Test-Retest Reliability,
and Statistical Analysis

We evaluated discriminative validity by com-
paring the satisfaction with treatment results level
of patients who did and did not obtain their PMG.
At 3 months, we used a Satisfaction with Treatment
Results questionnaire,'”"" which evaluates satis-
faction using a 7-point Likert scale ranging from
extremely dissatisfied to extremely satisfied. Using
chi-squared tests, we determined the PMG’s dis-
criminative power. We computed the Cramer V
to interpret the effect size, where 0.10 reflects
a small effect size, 0.30 reflects a medium effect
size, and 0.50 reflects a large effect size.*

We evaluated test-retest reliability by comput-
ing the absolute agreement and Cohen kappa.
We computed intraclass correlation coefficients
for all variables, including goal domain, base-
line score, score needed to be satisfied with the
most important goal domain, and PMG. Kappa
scores lie between —1 and 1, with 0 or less indi-
cating no agreement; 0.01 to 0.20, no to slight
agreement; 0.21 to 0.40, fair agreement; 0.41 to
0.60, moderate agreement; 0.61 to 0.80, substan-
tial agreement; and 0.81 to 1.00, almost perfect
agreement.”” We calculated intraclass correlation
coefficients using a 2-way mixed-effects model."
The intraclass correlation coefficients range
from 0 to 1, with 1 being perfect reliability; 0.90
to 0.99, very high reliability; 0.70 to 0.89, high
reliability; 0.50 to 0.69, moderate reliability; 0.26
to 0.49, low reliability; and 0.00 to 0.25, little, if
any, reliability. """

There were no missing data in the final PSN,
as completing it before clinician consultation is
mandatory in our clinical setting. We analyzed
missing data patterns for the test-retest analyses.
Patients who completed both the primary and
retest tests were responders, and patients with-
out a retest were nonresponders. We compared
baseline characteristics of responders and nonre-
sponders using significance testing and calculat-
ing standardized mean differences to investigate
whether they differed systematically. R statistical
software version 4.1.1 was used for the quantita-
tive analyses, and P < 0.05 was considered signifi-
cant. We tested the Dutch version of the PSN.

790

RESULTS

Development Process: Cognitive Debriefing and
Survey Data

We performed 16 cognitive interviews among
9 patients and 7 clinicians. All patients (3 men
and 6 women; age range, 21 to 71 years; median
age, 51 years) had different diagnoses. We also
included patients with lower levels of education.
Among clinicians, we interviewed 1 occupational
hand therapist, 2 physical hand therapists, and 4
hand surgeons (5 men and 2 women, age range,
27 to 70 years; median age, 40 years). We iteratively
improved the PSN, alternating between interview-
ing and adjusting (eg, we shortened the introduc-
tion and explanation texts; changed the answer
scale for pain, tingling, and sensitivity; and simpli-
fied the text with a language expert). (See Table,
Supplemental Digital Content 1, which shows the
conceptual framework of the PSN derived from
cognitive interviews with patients [n = 9], http://
links.lww.com/PRS/H13. See Table, Supplemental
Digital Content 2, which shows the conceptual
framework of the PSN derived from cognitive
interviews with clinicians [n = 7], http://links.lww.
com/PRS/H14.)

The survey on the final PSN indicated that the
questions and answer options were rated entirely
or mostly understandable by 90% to 92% and
fully or mostly complete by 84% to 89% of the 275
participants. (See Figure, Supplemental Digital
Content 3, which shows pie charts indicating the
understandability and completeness of the ques-
tions and response options on information needs
[A, B, and (], treatment goals, and PMG [D, E,
and F]. The survey indicated that 90% consid-
ered the questions on information need entirely
or mostly understandable, 91% considered the
answer options entirely or mostly understandable,
and 84% rated the answer options as entirely or
mostly complete. For the treatment goals and
PMG, this was 92%, 91%, and 89%, respectively,
http://links.lww.com/PRS/H15.) For the pilot PSN
(n=223), the questions and answer options were
rated entirely or mostly understandable by 89% to
93% and fully or mostly complete by 86% to 91% .

The Final PSN

Because of the dependencies within the PSN,
it works best in digital form. It can be accessed
at https://personeel.equipezorgbedrijven.nl/Is/
index.php?rr=survey/index&sid=587344&lang=en
(see Table 1 for a nondigital version). The intake
PSN has 5 questions and takes approximately
3 minutes to complete. The information needs
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Table 1. The Nondigital Version of the PSN Questionnaire®

Section Question Response Options

Information 1. What is the reason that you have made an appointment with us? In ~ [Open text]
needs other words, what is your request for help from the doctor?

2A. What is your most important information need? Choose one of the following options:
¢ I do not need information
® Diagnosis (I have questions about
the diagnosis)
e Advice (I want to know what is the
best thing to do in my situation)
e Treatment (I have questions about
the treatment)
® Perspective (I want to know what
to expect in the future)
2B. Specifying question based on information need: [Choose one of the response options
® On which topic would you like advice? depending on information need
OR category; see digital PSN for all
¢  What would you like to know about the diagnosis? options]
OR
¢  What would you like to know about the treatment?
OR
®  What would you like to know about your perspective?

Treatment 3. If you were treated, which domain would you most like to improve?  Choose one of the following options:
and ¢ [ do notwant to be treated
improve- e Numbness (loss of sensation)
ment goals * Mobility/flexibility of my hand

e Strength
¢ Pain

¢ Tingling
L]

Performance of activities (eg,

housekeeping, hobby, sports)

® Appearance of my hand/wrist
* Ability to work

4. How would you rate your [domain from question 3] at this

moment?

Score range 0 to 10; higher scores
indicate better performance, except
for the items “numbness (loss of
sensation),” “pain,” and “tingling”

5. What is the minimum score on [domain] that you want to achieve

with your treatment?

With what score would you be satisfied with the treatment result?
Assume that your score on all other domains is (already) satisfactory.

Score range 0 to 10; higher scores
indicate better performance, except
for the items “numbness (loss of
sensation),” “pain,” and “tingling”

*The PSN is best administered in digital form and can be accessed digitally via open access at https://personeel.equipezorgbedrijven.nl/ls/
index.php?r=survey/index&sid=587344&lang=cn. Table 1 displays each question and the associated response options, which, in some specific
domains, are slightly different from those displayed. After question 4, respondents have the option to pick 2 secondary domains.

section asks an open question about the patient’s
reason for making an appointment at the clinic
(the patient’s request for help), followed by a
single-select question where respondents pick
their most important information need category.
Respondents then select a predefined subanswer
based on that category, to specify their informa-
tion need in more detail. The treatment goal sec-
tion of the PSN asks respondents to choose which
domain they would most like to improve if they
were to be treated and to rate their baseline score
on that domain on a scale of 0 to 10 (eg, the base-
line pain score). Respondents have the option
of selecting 2 secondary goal domains. The final
question asks for the score they think they need to
achieve with treatment to be satisfied. The PMG
is then generated automatically as the difference
between the respondent’s baseline performance

rating and the score needed for the patient to be
satisfied (Fig. 2). The follow-up PSN evaluates the
previously selected information needs and treat-
ment and improvement goals in only 2 questions,
and takes less than 1 minute to complete.

The final PSN was completed by 2860 patients
(Table 2). Figure 3 shows the selected information
need categories, and Figure 4 shows the distribu-
tion of the selected treatment goals. The rating
on the most important domain was normally dis-
tributed, with a median score of 4 (Fig. 5). The
median score needed for the patient to be satis-
fied with the treatment result was 9 (Fig. 5).

Discriminative Validity and Test-Retest Reliability

We included 1985 patients for the discrimi-
native validity analysis (Table 2). Patients who
obtained their PMG had better satisfaction with
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*How would you rate your performance of activities at this moment?

Very poor

0 1 2 3 4

@ ATTENTION! A higher score means better performance of activities.

#You currently rate performance of activities: 3

Excellent

6 7 8 9 10

What is the minimum score on the performance of activities that you want to achieve with your treatment? With what score on the performance of activities would you be

satisfied with the treatment result?

Assume that your score on all other domains is (already) satisfactory.

Very poor

0 1 2 3 4

@ ATTENTION! A higher score means better performance of activities.

Excellent

6 Z 8 9 10

I am satisfied if I improve on the performance of activitiesfroma3toa7.

Fig. 2. Visual of the PSN treatment goal and PMG. In this example, the patient entered that the most important treatment goal was
to improve the performance of activities. The score at baseline was 3 on a scale of 0 to 10 (high scores indicate better performance),
and the patient indicated that a score of 7 is needed to become satisfied with the treatment result. After this section is filled in, the
digital PSN automatically generates a statement on the treatment goal and the PMG, so the patient can check whether it is correct

or needs modification.

treatment results than those who did not (Fig. 6)
(P < 0.001). There was a medium to large effect
size (Cramer’s V: 0.48), indicating that the PMG
has excellent discriminative validity (ie, the ability
to distinguish satisfied from dissatisfied patients).

For test-retest reliability, 102 of the 139 invited
patients completed both the primary test and the
retest within a median interval of 7 days (range, 3
to 11 days). We found small differences between
responders and nonresponders in age and type of
work. (See Table, Supplemental Digital Content
4, which shows nonresponder analysis for the
testretest study, http://links.lww.com/PRS/HI6.)
There was moderate agreement and reliability
for the most important goal domain (Table 3).
(See Table, Supplemental Digital Content 5,
which shows how often the most important goal
domain was chosen at the primary test as well as at
the retest. The values correspond to the number
of patients and the percentage of the row total,
except for the “row total” column, where the per-
centages correspond to the percentage of the col-
umn total, http://links.lww.com/PRS/HI17.) When
the most important goal domain was also chosen
as a secondary goal domain in the retest, the test-
retestimproved to substantial agreement and high
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reliability (Table 3). (See Table, Supplemental
Digital Content 6, which demonstrates how often
the most important goal domain was chosen at
the primary test and also as the most important
or as secondary goal domain at the retest. The val-
ues correspond to the number of patients and the
percentage of the row total, except for the “row
total” column, where the percentages correspond
to the percentage of the column total, http://links.
lww.com/PRS/HI18.) We found moderate reliabil-
ity for the baseline score on the most important
goal domain, for the score the patient needed to
be satisfied, and for the PMG (Table 3).

DISCUSSION

The PSN focuses on patient-specific informa-
tion needs and treatment goals, and supports
patient-centered care. Although developed in
hand and wrist patients, the PSN can be easily
modified to unlock its potential for generalization
by altering answer options. As part of the PSN, we
introduce the PMG as a valid parameter of the
improvement an individual wants to obtain in a
domain relevant to that individual, given the pre-
treatment score.
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Table 2. Baseline Characteristics of Patients Who Completed the Final PSN (n = 2860), the Discriminative
Validity Sample (n = 1985), and Patients Who Participated in the Test-Retest Sample (n = 102)

Sample That Discriminative =~ Test-Retest
Completed the Final PSN  Validity Sample Sample
Variable (n=2860) (n=1985) (n=102)
Age, mean (SD), yr 54 (16.3) 59 (13.9) 61 (15.5)
Male sex, no. (%) 1086 (38.0) 704 (35.5) 46 (45.1)
Duration of symptoms, mean (SD), mo 18 (38.2) 17 (33.5) 21 (39.6)
Type of work, no. (%)
Unemployed due to retirement 695 (24.3) 570 (28.7) 41 (40.2)
Unemployed due to other reason 339 (11.9) 214 (10.8) 6 (5.9)
Light physical labor (eg, office work) 735 (25.7) 468 (23.6) 22 (21.6)
Moderate physical labor (eg, working in a store) 648 (22.7) 438 (22.1) 16 (15.7)
Heavy physical labor (eg, working in construction 443 (15.5) 295 (14.9) 17 (16.7)
Level of education, no. (%)
None 34 (1.2) 12 (0.6) 1 (1.0)
Primary education (primary school, special primary education) 71 (2.5) 31 (1.6) 1 (1.0)
Primary or prevocational education 323 (11.3) 252 (12.7) 12 (11.8)
Secondary general secondary education 517 (18.1) 356 (17.9) 24 (23.5)
Secondary vocational education and vocational training 599 (20.9) 429 (21.6) 20 (19.6)
Higher general and preuniversity education 251 (8.8) 198 (10.0) 9 (8.8)
Higher vocational education 608 (21.3) 466 (23.5) 21 (20.6)
Scientific education (eg, MSc degree) 299 (10.5) 164 (8.3) 8 (7.8)
Prefer not to say 158 (5.5) 77 (3.9) 6 (5.9)
Body mass index, mean (SD) 26.5 (4.7) 27.2 (4.9) 26.5 (4.4)
Smoking status, no. (%)
Yes, daily smoker 367 (12.8) 207 (10.4) 10 (9.8)
Yes, passive smoker 15 (0.5) 8 (0.4) 2 (2.0)
Yes, sometimes 140 (4.9) 76 (3.8) 6 (5.9)
No 2338 (81.7) 1694 (85.3) 84 (82.4)
Affected side, no. (%)
Left 930 (32.5) 607 (30.6) 33 (32.4)
Right 1106 (38.7) 743 (37.4) 40 (39.2)
Both 824 (28.8) 635 (32.0) 29 (28.4)
Hand dominance, no. (%)
Left 299 (10.5) 199 (10.0) 11 (10.8)
Right 2395 (83.7) 1676 (84.4) 84 (82.4)
Both 166 (5.8) 110 (5.5) 7 (6.9)
Second opinion = no, no. (%) 2475 (86.5) 1781 (89.7) 87 (85.3)
Personal injury lawsuit = no, no. (%) 2801 (97.9) 1960 (98.7) 100 (98.0)

How to Use the PSN

The PSN can be used as a conversation
starter, decision support tool, and expectation
management tool during the first consultation.
The information needs section helps clinicians
to effectively provide information and tailor
information provision to the individual patient.
For example, knowing a patient’s tendency
toward surgery may guide how a clinician pro-
poses noninvasive treatment when more appro-
priate. The treatment goal aids realistic goal
setting, such as if a patient with Dupuytren dis-
ease wants to improve his or her hand appear-
ance, but it is unlikely that this will be achieved
with treatment. The PMG helps to identify and

discuss expectations (eg, if one wants to improve
from 2 to 10 to be satisfied, although this may be
unrealistic due to comorbidity or symptom dura-
tion). The PSN also evaluates treatment success
at a personal level.

There was moderate agreement and reli-
ability for the most important goal domain.
However, these improved to a substantial agree-
ment and high reliability when also considering
agreement if the most important goal domain
was also a secondary goal domain in the retest.
This indicates that the PSN’s reliability is good
enough to identify all patientrelevant goals.
Thus, patients find it hard to distinguish between
their most important goal and their secondary
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Information Need Category, n = 2,860

1000

750

o

Advice Diagnosis

Treatment
Information need

Information need

B Advice

M Treatment

M Diagnosis

W No information need
W Perspeclive

Perspective No information need

Fig. 3. Distribution of information need in the final version of the PSN. The patient chooses one of
the following options: | do not need information; diagnosis (I have questions about the diagnosis);
advice (I want to know what is the best thing to do in my situation); treatment (I have questions
about the treatment); or perspective (I want to know what to expect in the future).

Most Important Goal, n = 2,860

1000

500 I
0

Pain Performing Activities  Mobility/flexibility Ability to work. Tingling

Goal

Goal

M Performing Activities
B Numbness

I No treatment goal
B Strength

M Pain

I MobilityAlexibility
¥ Tingling

[ Appearance

[ Ability to work

Appearance Strength Numbness Mo treatment goal

Fig. 4. Goal domains chosen as most important in the final version of the PSN.

goal, which may overlap. Our finding that most
patients who obtained their PMG were satisfied
with their treatment results suggests that their
satisfaction was independent of whether their
PMG was on their factual primary goal, confirm-
ing the PSN’s usability. Clinicians should always
consider all goals and not just the most impor-
tant goal domain.

Key Considerations

User participation during the develop-
ment, iterative approach, pilot testing, and
mixed-methods study resulted in a content-
valid, discriminative, and reliable patient-
centered tool. The PSN was easily implemented,
and patients deemed it relevant, complete,

794

and understandable. The PSN helps patients
prepare for their first consultation, enhances
awareness, empowers them to take control
of their treatment, and aids shared decision-
making. The clinicians indicated that the PSN
helps them to identify patients with high or low
expectations and respond accordingly. These
aspects may improve patients’ experience,
expectation management, satisfaction with
treatment results, and clinical outcomes."”
Compared with existing tools,” the PSN adds
value. For example, the Canadian Occupational
Performance Measure, Goal Attainment Scaling,
and Patient-Specific Goalsetting Method tools are
completed together with a health care provider.
They are relatively time-consuming in clinical
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Baseline Score and Score Needed to be Satisfied on Most Important Domain, n = 2,860

1000
800

600

£ 1000
800
600
400
200

0

400
- -
, ... @ ..

B Baseline

I |
5 6 7 8 9 10

Score

4

Score to be satisfied

Fig. 5. Distribution of scores on the most important goal domain at baseline (above) and the score patients reported that they
needed to achieve to be satisfied with the treatment results (below) in the final version of the PSN. Not all patients want to obtain
the maximum score on their most important outcome domain to be satisfied with the treatment results. The median score needed
to be satisfied with the treatment result was 9 in the final version. For ease of interpretation, we converted each domain score to
the same scale (ie, reversing the scores on the pain, numbness, and tingling domains).

100

75

25

PMG and Satisfaction

Satisfaction level

B Extremely dissatisfied

B Very dissatisfied

B somewnhat dissalisfied

B neither satisfied nor dissatisfied
B Somewnhat satisfied

I Very satisfied

B Extremely satisfied

Yes
PMG obtained

Fig. 6. Discriminative validity of the PMG in 1985 patients, demonstrating that patients who
obtained their PMG were much more often satisfied with their treatment results compared with
patients who did not obtain their PMG, with a medium to large effect size (CramerV, 0.48; P < 0.001).
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Table 3. Test-Retest Reliability of the PSN

Absolute Cohen Kappa I1CC
Test-Retest Variable Agreement (95% CI) (95% CI) Conclusion
Most important goal domain 58% 0.46 (0.34-0.58) 0.53 (0.38-0.66) Moderate agreement
and reliability
Most important goal domain chosen as most 75% 0.68 (0.58-0.79) 0.73 (0.62-0.81) Substantial agreement

important goal domain or as secondary goal
domain at retest

and high reliability

Baseline score on most important goal domain —

— 0.57 (0.42-0.69) Moderate reliability

Score needed to be satisfied at most important goal —
domain

— 0.64 (0.51-0.74) Moderate reliability

PMG at most important goal domain —

— 0.65 (0.53-0.75) Moderate reliability

ICC, intraclass correlation coefficients.

practice, and there is a risk of “therapist bias,” as a
practitioner may influence these goals. Other tools
do not assess patient-specific improvement goals
and their relationship with satisfaction with treat-
ment results, whereas the PSN does (ie, the PMG).
Furthermore, in contrast with current tools, such
as the Patient-Specific Functional Scale, Canadian
Occupational Performance Measure, and Patient-
Specific Goalsetting Method, the PSN allows dis-
tinct International Classification of Functioning,
Disability, and Health domains, instead of focus-
ing only on the activities and participation levels.
None of the aforementioned tools assesses infor-
mation needs, but the PSN does. Altogether, the
PSN is a unique tool with added value in daily
clinic and research.

The distribution of the information need cat-
egory and goal domain indicates that patients
have different needs and goals. This highlights
that a personalized treatment strategy, which can
be informed by the PSN, is essential. Further,
although most people wanted to reach a 9 to be
satisfied, many patients consider lower scores sat-
isfactory (ie, not all patients aim for the maximum
score). The wide distribution indicates that this is
indeed a personalized score, which further adds
to the value of the PSN.

The PMG distinguished satisfied patients
from dissatisfied patients very well, indicating that
it can be used to evaluate the clinical relevance
of treatment effects. The PMG is especially ben-
eficial, as it is determined before clinician con-
sultation, providing a proxy for satisfaction with
treatment results at a very early stage, presuming
what patients think they want is what will satisfy
them. Future research may investigate whether
the PMG has a greater discriminative capacity for
satisfaction than traditional values, such as the
minimal important change or the patient accept-
able symptom state.

At our sites, a clinician dashboard is used that
displays patient characteristics, patientreported
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outcome measures, clinician-reported outcomes
(eg, goniometry), and prediction models. With
the PSN added, health care can be further per-
sonalized and data-driven. Nevertheless, the PSN
is also valuable as a standalone tool.

We distribute the PSN before surgeon con-
sultation. If treatment is scheduled (eg, surgery
or therapy), we allow patients to change previ-
ous answers. For example, the patient’s goal may
have changed following expectation management
during consultation. This strategy is, of course,
optional.

Limitations

Respondents indicate their most important
needs and goals without knowing their diagnosis.
It may also be difficult for individuals to accurately
predict how they will feel about a future score,
such as a 9 or 10, since this is an abstract idea that
may not match their actual experience when they
reach that level. However, focusing on the patient’s
most important needs and goals at this early stage
benefits clinicians, as they may use these factors in
decision-making and expectation management.
Although some items may be moving targets (ie,
a response shift, as goals may change over time),
the PSN discriminated effectively between satisfied
and dissatisfied patients. Future research could
investigate how needs and goals change over time.

The PSN does not replace traditional out-
come measures, and additional time investment
should be considered when using it.

Another limitation is the test-retest nonre-
sponse. The small differences between respond-
ers and nonresponders seem clinically irrelevant,
as age and type of work are unlikely to influence
test-retest reliability. Nevertheless, although inevi-
table in testretest studies, this may have influ-
enced our findings.

We addressed most issues mentioned by
respondents, but we kept the maximum num-
ber of information need categories respondents
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could choose. Obviously, patients have more
questions, and clinicians should try to answer
them all. However, we considered it essential
that, at the least, the most important question
is identified and answered, as there is a maxi-
mum information load that people can absorb.
Therefore, it is essential to see the PSN as a con-
versation starter. In addition, patients might be
better prepared by knowing their most impor-
tant question.”

Another limitation is that we excluded
patients with inconsistent answers on the sur-
vey. This may have influenced our findings on
the understandability of the PSN. However, if we
had included these patients, our findings would
have been biased; thus, we believe that our deci-
sion was the best solution to minimize bias. In
addition, although the participants had differ-
ent educational levels (including lower levels),
it remains challenging to reach lowerliteracy
patients. Future research may specifically target
these patients.

Although we performed a crosscultural trans-
lation to English, we only tested the Dutch ver-
sion. Future studies may investigate the PSN in
different languages and cultural settings.

CONCLUSIONS

The PSN is a novel, brief patient-reported
tool for identifying individual patient needs
and goals. By identifying these needs and goals,
clinicians are better equipped to tailor informa-
tion provision and treatment to the individual
patient, enhancing the quality of care. The PSN
can help patients to take control of their treat-
ment. It is valid, reliable, and easy to use, espe-
cially, but not only, in digital form. The PSN is
implementation-ready for hand and wrist care,
and can easily be generalized to other fields.
The PSN is provided with open access and is
free to use.

Willemijn A. de Ridder, MSc, PT

Department of Plastic, Reconstructive, and Hand Surgery
Department of Rehabilitation Medicine

Erasmus Medical Center

Room EE-1589, P.O. Box 2040

3000 CA Rotterdam, the Netherlands
w.deridder@erasmusmec.nl

DISCLOSURE

Dr. Wouters received funding from ZonMuw to sup-
port this research. The remaining authors have no con-
Slicting interests in relation to the work presented in this
article.

ACKNOWLEDGMENTS

The authors thank all patients who completed ques-
tionnazires as part of their clinical care and agreed that
their data could be used anonymously for the present
study. In addition, the authors thank the members of
the Hand-Wrist Study Group, clinicians, and person-
nel of Xpert Clinics, Xpert Handtherapie, and Equipe
Zorgbedrijven for assisting in the routine outcome mea-
surements that are the basis for this study.

APPENDIX

The Hand-Wrist Study Group collaborators are
as follows: Dirk-Johannes Jacobus Cornelis van der
Avoort, MD; Ward Rogier Bijlsma, MD, PhD; Richard
ArjenMichiel Blomme, MD; Herman Luilzen de Boer,
MD; Gis Marijn van Couwelaar, MD; Jan Debeij,
MD, PhD; Jak Dekker, MSc; Reinier Feitz, MD, PhD;
Alexandra Fink, PT; Kennard Harmsen, MD; Lisa
Hoogendam, BSc; Steven Eric Ruden Hovius, MD,
PhD; Rob van Huis, PT; Richard Koch, MD; Yara Eline
van Kooij, P1, MSc; Jaimy Emerentiana Koopman,
MD; Alexander Kroeze, MD; Nina Louisa Loos, MSc;
Thybout Matthias Moojen, MD, PhD; Mark Johannes
Willem van der Oest, PhD; Pierre-Yves Alain Adriaan
Pennehouat; PT; Willemijn Anna de Ridder, P1; MSc;
Johannes Pieter de Schipper, MD; Karin Schoneveld, PT,
MSc; Ruud Willem Selles, PhD; Harm Pieter Slijper,
PhD; Jeronimus Maria Smit, MD, PhD; Xander Smit,
MD, PhD; John Sebastiaan Souery; MD, PhD; Marloes
Hendrina Paulina ter Stege, MSc; Johannes Frederikes
Maria Temming, MD; Joris Sebastiaan Teunissen, BSc;
Jeroen Hein van Uchelen, MD, PhD; Joris Jan Veltkamp,
PT; Guus Maarten Vermeulen, MD, PhD; Erik Taco
Walbeehm, MD, PhD; Robbert Maarten Wouters, PT,
PhD; Oliver Theodor Zophel, MD, PhD; and Jelle
Michiel Zuidam, MD, PhD.

REFERENCES

1. Porter ME. What is value in health care? N Engl | Med.
2010;363:2477-248]1.

2. Barry M], Edgman-Levitan S. Shared decision mak-
ing: the pinnacle of patient-centered care. N Engl | Med.
2012;366:780-781.

3. Basch E. Patientreported outcomes: harnessing
patients’ voices to improve clinical care. N Engl | Med.
2017;376:105-108.

4. Bernstein DN, Calfee RP, Hammert WC, Rozental TD,
Witkowski ML, Porter ME. Value-based health care in hand
surgery: where are we & where do we go from here? | Hand
Surg. 2022;47:999-1004.

5. Institute of Medicine Committee on Quality of Health Care
in America. Crossing the Quality Chasm: A New Health System for
the 21st Century. Washington, DC: National Academies Press;
2001.

6. Barry MJ, Edgman-Levitan S. Shared decision making-pinnacle
of patient-centered care. N Engl | Med. 2012;366:780-781.

797


mailto:w.deridder@erasmusmc.nl
https://doi.org/10.1056/NEJMp1011024
https://doi.org/10.1056/NEJMp1011024
https://doi.org/10.1056/nejmp1109283
https://doi.org/10.1056/nejmp1109283
https://doi.org/10.1056/nejmp1109283
https://doi.org/10.1056/NEJMp1611252
https://doi.org/10.1056/NEJMp1611252
https://doi.org/10.1056/NEJMp1611252
https://doi.org/10.1016/j.jhsa.2022.06.019
https://doi.org/10.1016/j.jhsa.2022.06.019
https://doi.org/10.1016/j.jhsa.2022.06.019
https://doi.org/10.1016/j.jhsa.2022.06.019
https://doi.org/10.1056/NEJMp1109283
https://doi.org/10.1056/NEJMp1109283

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Plastic and Reconstructive Surgery ® October 2024

. Bleich SN, Ozaltin E, Murray CK. How does satisfaction with

the health-care system relate to patient experience? Bull
World Health Organ. 2009;87:271-278.

. Graham B. Defining and measuring patient satisfaction. J

Hand Surg. 2016;41:929-931.

. Marks M, Herren DB, Vliet Vlieland TPM, Simmen BR,

Angst F, Goldhahn J. Determinants of patient satisfaction
after orthopedic interventions to the hand: A review of the
literature. | Hand Ther. 2011;24:303-12.e10; quiz 312.

De Ridder WA, van Kooij YE, Vermeulen GM, Slijper HP,
Selles RW, Wouters RM; Hand-Wrist Study Group. Test-
retest reliability and construct validity of the satisfaction with
treatment result questionnaire in patients with hand and
wrist conditions: a prospective study. Clin Orthop Relat Res.
2021;479:2022-2032.

Wouters RM, Jobi-Odeneye AO, de la Torre A, Joseph A,
Hovius SER; ICHOM Hand and Wrist Working Group. A
standard set for outcome measurement in patients with
hand and wrist conditions: consensus by the International
Consortium for Health Outcomes Measurement Hand and
Wrist Working Group. | Hand Surg Am. 2021;46:841-855.¢7.
De Ridder WA, Wouters RM, Hoogendam L, Vermeulen GM,
Slijper HP, Selles RW; the Hand-Wrist Study Group. Which
factors are associated with satisfaction with treatment results
in patients with hand and wrist conditions? A large cohort
analysis. Clin Orthop Relat Res. 2022;480:1287-1301.
Johnson JE, Nail LM, Lauver D, King KB, Keys H. Reducing
the negative impact of radiation therapy on functional sta-
tus. Cancer 1988;61:46-51.

Geissler ], Sharf G, Bombaci F, et al. Factors influencing
adherence in CML and ways to improvement: results of a
patient-driven survey of 2546 patients in 63 countries. [
Cancer Res Clin Oncol. 2017;143:1167-1176.

Black N, Varaganum M, Hutchings A. Relationship between
patient reported experience (PREMs) and patient reported
outcomes (PROMs) in elective surgery. BM] Qual Saf.
2014;23:534-542.

Mandl LA, Burke FD, Shaw Wilgis EF, Lyman S, Katz JN,
Chung KC. Could preoperative preferences and expecta-
tions influence surgical decision making? Rheumatoid
arthritis patients contemplating metacarpophalangeal joint
arthroplasty. Plast Reconstr Surg. 2008;121:175-180.

Poelstra R, Selles RW, Slijper HP, et al.; Hand-Wrist Study
Group. Better patients’ treatment experiences are associated
with better postoperative results in Dupuytren’s disease. [
Hand Surg Eur Vol. 2018;43:848-854.

Schrier V, Poelstra R, Selles RW, et al. Better patient-reported
experiences with health care are associated with improved
clinical outcome after carpal tunnel release surgery. Plast
Reconstr Surg. 2019;143:1677-1684.

Tsehaie |, van der Oest MJW, Poelstra R, et al.; Hand-Wrist
Study Group. Positive experience with treatment is associ-
ated with better surgical outcome in trapeziometacarpal
osteoarthritis. | Hand Surg Eur Vol. 2019;44:714-721.

Selles RW, Wouters RM, Poelstra R, et al.; Hand-Wrist Study
Group. Routine health outcome measurement: develop-
ment, design, and implementation of the hand and wrist
cohort. Plast Reconstr Surg. 2020;146:343-354.

Leventhal H, Brissette I, Leventhal EA. The common-sense
model of self-regulation of health and illness. In: Cameron
LD, Leventhal H, eds. The Self-Regulation of Health and Illness
Behaviour. New York: Routledge; 2003:42-65.

Husson O, Mols F, van de Poll-Franse LV. The relation
between information provision and health-related quality of
life, anxiety and depression among cancer survivors: a sys-
tematic review. Ann Oncol. 2011;22:761-772.

798

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Ormandy P. Defining information need in health: assimi-
lating complex theories derived from information science.
Health Expect. 2011;14:92-104.

Larson CO, Nelson EC, Gustafson D, Batalden PB. The rela-
tionship between meeting patients’ information needs and
their satisfaction with hospital care and general health status
outcomes. Int | Qual Health Care 1996;8:447—456.

Husson O, Thong MS, Mols F, Oerlemans S, Kaptein AA,
van de Poll-Franse LV. Illness perceptions in cancer survi-
vors: what is the role of information provision? Psychooncology
2013;22:490-498.

Iskandarsyah A, de Klerk C, Suardi DR, Soemitro MP, Sadarjoen
SS, Passchier ]. Satisfaction with information and its associa-
tion with illness perception and quality of life in Indonesian
breast cancer patients. Support Care Cancer 2013;21:2999-3007.
Wahl AK, Robinson HS, Langeland E, Larsen MH, Krogstad
AL, Moum T. Clinical characteristics associated with illness
perception in psoriasis. Acta Derm Venereol. 2014;94:271-275.
Hagger MS, Koch S, Chatzisarantis NLD, Orbell S. The com-
mon sense model of self-regulation: meta-analysis and test of
a process model. Psychol Bull. 2017;143:1117-1154.

Hazard RG, Spratt KF, McDonough CM, et al. The impact of
personal functional goal achievement on patient satisfaction
with progress one year following completion of a functional
restoration program for chronic disabling spinal disorders.
Spine (Phila Pa 1976). 2009;34:2797-2802.

Levack WM, Taylor K, Siegert R], Dean SG, McPherson KM,
Weatherall M. Is goal planning in rehabilitation effective? A
systematic review. Clin Rehabil. 2006;20:739-755.

Stevens A, Beurskens A, Koke A, van der Weijden T. The use
of patient-specific measurement instruments in the process
of goal-setting: a systematic review of available instruments
and their feasibility. Clin Rehabil. 2013;27:1005-1019.

Law M, Baptiste S, McColl M, Opzoomer A, Polatajko H,
Pollock N. The Canadian occupational performance mea-
sure: an outcome measure for occupational therapy. Can |
Occup Ther. 1990;57:82-87.

Kiresuk TJ, Sherman RE. Goal attainment scaling: a general
method for evaluating comprehensive community mental
health programs. Community Ment Health J. 1968;4:443-453.
Stevens A, Kéke A, van der Weijden T, Beurskens A. The devel-
opment of a patient-specific method for physiotherapy goal set-
ting: a user-centered design. Disabil Rehabil. 2018;40:2048-2055.
Stratford P, Gill C, Westaway M, Binkley J. Assessing disabil-
ity and change on individual patients: a report of a patient-
specific measure. Physiotherapv Canada 1995;47:258-263.
World Health Organization. International Classification of
Functioning, Disability and Health (ICF). Geneva: 2001.
Available at:  https://www.who.int/standards/classifica-
tions/international-classification-of-functioning-disability-
and-health. Accessed August 12, 2024.

Gagnier [], Lai ], Mokkink LB, Terwee CB. COSMIN reporting
guideline for studies on measurement properties of patient-
reported outcome measures. Qual Life Res. 2021;30:2197-2218.
MacDermid JC, Turgeon T, Richards RS, Beadle M, Roth JH.
Patient rating of wrist pain and disability: a reliable and valid
measurement tool. J Orthop Trauma 1998;12:577-586.
MacDermid JC, Grewal R. Development and validation of
the patient-rated ulnar nerve evaluation. BMC Musculoskelet
Disord. 2013;14:146.

de Kraker M, Selles RW, Schreuders TA, Hovius SE, Stam
HJ. The Pollexograph: a new device for palmar abduction
measurements of the thumb. | Hand Ther. 2009;22:271-276;
quiz 277.

Schreuders TA, Selles RW, Roebroeck ME, Stam HJ. Strength
measurements of the intrinsic hand muscles: a review of


https://doi.org/10.2471/blt.07.050401
https://doi.org/10.2471/blt.07.050401
https://doi.org/10.2471/blt.07.050401
https://doi.org/10.1016/j.jhsa.2016.07.109
https://doi.org/10.1016/j.jhsa.2016.07.109
https://doi.org/10.1016/j.jht.2011.04.004
https://doi.org/10.1016/j.jht.2011.04.004
https://doi.org/10.1016/j.jht.2011.04.004
https://doi.org/10.1016/j.jht.2011.04.004
https://doi.org/10.1097/CORR.0000000000001794
https://doi.org/10.1097/CORR.0000000000001794
https://doi.org/10.1097/CORR.0000000000001794
https://doi.org/10.1097/CORR.0000000000001794
https://doi.org/10.1097/CORR.0000000000001794
https://doi.org/10.1097/CORR.0000000000001794
https://doi.org/10.1016/j.jhsa.2021.06.004
https://doi.org/10.1016/j.jhsa.2021.06.004
https://doi.org/10.1016/j.jhsa.2021.06.004
https://doi.org/10.1016/j.jhsa.2021.06.004
https://doi.org/10.1016/j.jhsa.2021.06.004
https://doi.org/10.1016/j.jhsa.2021.06.004
https://doi.org/10.1097/corr.0000000000002107
https://doi.org/10.1097/corr.0000000000002107
https://doi.org/10.1097/corr.0000000000002107
https://doi.org/10.1097/corr.0000000000002107
https://doi.org/10.1097/corr.0000000000002107
https://doi.org/10.1002/1097-0142(19880101)61:1<46::aid-cncr2820610109>3.0.co;2-2
https://doi.org/10.1002/1097-0142(19880101)61:1<46::aid-cncr2820610109>3.0.co;2-2
https://doi.org/10.1002/1097-0142(19880101)61:1<46::aid-cncr2820610109>3.0.co;2-2
https://doi.org/10.1007/s00432-017-2372-z
https://doi.org/10.1007/s00432-017-2372-z
https://doi.org/10.1007/s00432-017-2372-z
https://doi.org/10.1007/s00432-017-2372-z
https://doi.org/10.1136/bmjqs-2013-002707
https://doi.org/10.1136/bmjqs-2013-002707
https://doi.org/10.1136/bmjqs-2013-002707
https://doi.org/10.1136/bmjqs-2013-002707
https://doi.org/10.1097/01.prs.0000295376.70930.7e
https://doi.org/10.1097/01.prs.0000295376.70930.7e
https://doi.org/10.1097/01.prs.0000295376.70930.7e
https://doi.org/10.1097/01.prs.0000295376.70930.7e
https://doi.org/10.1097/01.prs.0000295376.70930.7e
https://doi.org/10.1177/1753193418780187
https://doi.org/10.1177/1753193418780187
https://doi.org/10.1177/1753193418780187
https://doi.org/10.1177/1753193418780187
https://doi.org/10.1097/PRS.0000000000005516
https://doi.org/10.1097/PRS.0000000000005516
https://doi.org/10.1097/PRS.0000000000005516
https://doi.org/10.1097/PRS.0000000000005516
https://doi.org/10.1177/1753193419851777
https://doi.org/10.1177/1753193419851777
https://doi.org/10.1177/1753193419851777
https://doi.org/10.1177/1753193419851777
https://doi.org/10.1097/PRS.0000000000007008
https://doi.org/10.1097/PRS.0000000000007008
https://doi.org/10.1097/PRS.0000000000007008
https://doi.org/10.1097/PRS.0000000000007008
https://doi.org/10.1093/annonc/mdq413
https://doi.org/10.1093/annonc/mdq413
https://doi.org/10.1093/annonc/mdq413
https://doi.org/10.1093/annonc/mdq413
https://doi.org/10.1111/j.1369-7625.2010.00598.x
https://doi.org/10.1111/j.1369-7625.2010.00598.x
https://doi.org/10.1111/j.1369-7625.2010.00598.x
https://doi.org/10.1093/intqhc/8.5.447
https://doi.org/10.1093/intqhc/8.5.447
https://doi.org/10.1093/intqhc/8.5.447
https://doi.org/10.1093/intqhc/8.5.447
https://doi.org/10.1002/pon.3042
https://doi.org/10.1002/pon.3042
https://doi.org/10.1002/pon.3042
https://doi.org/10.1002/pon.3042
https://doi.org/10.1007/s00520-013-1877-5
https://doi.org/10.1007/s00520-013-1877-5
https://doi.org/10.1007/s00520-013-1877-5
https://doi.org/10.1007/s00520-013-1877-5
https://doi.org/10.2340/00015555-1673
https://doi.org/10.2340/00015555-1673
https://doi.org/10.2340/00015555-1673
https://doi.org/10.1037/bul0000118
https://doi.org/10.1037/bul0000118
https://doi.org/10.1037/bul0000118
https://doi.org/10.1097/BRS.0b013e3181a9e640
https://doi.org/10.1097/BRS.0b013e3181a9e640
https://doi.org/10.1097/BRS.0b013e3181a9e640
https://doi.org/10.1097/BRS.0b013e3181a9e640
https://doi.org/10.1097/BRS.0b013e3181a9e640
https://doi.org/10.1177/0269215506070791
https://doi.org/10.1177/0269215506070791
https://doi.org/10.1177/0269215506070791
https://doi.org/10.1177/0269215513490178
https://doi.org/10.1177/0269215513490178
https://doi.org/10.1177/0269215513490178
https://doi.org/10.1177/0269215513490178
https://doi.org/10.1177/000841749005700207
https://doi.org/10.1177/000841749005700207
https://doi.org/10.1177/000841749005700207
https://doi.org/10.1177/000841749005700207
https://doi.org/10.1007/BF01530764
https://doi.org/10.1007/BF01530764
https://doi.org/10.1007/BF01530764
https://doi.org/10.1080/09638288.2017.1325943
https://doi.org/10.1080/09638288.2017.1325943
https://doi.org/10.1080/09638288.2017.1325943
https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://doi.org/10.1007/s11136-021-02822-4
https://doi.org/10.1007/s11136-021-02822-4
https://doi.org/10.1007/s11136-021-02822-4
https://doi.org/10.1097/00005131-199811000-00009
https://doi.org/10.1097/00005131-199811000-00009
https://doi.org/10.1097/00005131-199811000-00009
https://doi.org/10.1186/1471-2474-14-146
https://doi.org/10.1186/1471-2474-14-146
https://doi.org/10.1186/1471-2474-14-146
https://doi.org/10.1016/j.jht.2008.12.001
https://doi.org/10.1016/j.jht.2008.12.001
https://doi.org/10.1016/j.jht.2008.12.001
https://doi.org/10.1016/j.jht.2008.12.001
https://doi.org/10.1197/j.jht.2006.07.024
https://doi.org/10.1197/j.jht.2006.07.024

Volume 154, Number 4 ¢ Patient-Specific Needs Evaluation

42.

43.
44.

45.

the development and evaluation of the Rotterdam intrinsic
hand myometer. /| Hand Ther. 2006;19:393-401; quiz 402.
Feitz R, van Kooij YE, Ter Stege MHP, et al.; Hand-Wrist
Study Group. Closing the loop: a 10-year experience with
routine outcome measurements to improve treatment in
hand surgery. EFORT Open Rev. 2021;6:439-450.

de Vet HCW, Terwee CB, Mokkink LLB, Knol DL. Measurement
in Medicine. Cambridge: Cambridge University Press; 2011.
Cohen ]. Statistical Power Analysis for the Behavioral Sciences.
Hillsdale, NJ: Lawrence Erlbaum Associates; 1988.

Cohen ]. Weighted kappa: nominal scale agreement with
provision for scaled disagreement or partial credit. Psychol
Bull. 1968;70:213-220.

46.

47.

48.

49.

50.

Koo TK, Li MY. A guideline of selecting and reporting intra-
class correlation coefficients for reliability research. | Chiropr
Med. 2016;15:155-163.

Shrout PE, Fleiss JL. Intraclass correlations: uses in assessing
rater reliability. Psychol Bull. 1979;86:420—428.

Mitani AA, Freer PE, Nelson KP. Summary measures of
agreement and association between many raters’ ordinal
classifications. Ann Epidemiol. 2017;27:677-685.e4.

Fleiss JL. Reliability of measurement. In: Design and Analysis
of Clinical Experiments. New York: Wiley; 1999:1-32.
Greenhalgh J. The applications of PROs in clinical prac-
tice: what are they, do they work, and why? Qual Life Res.
2009;18:115-123.

799


https://doi.org/10.1197/j.jht.2006.07.024
https://doi.org/10.1197/j.jht.2006.07.024
https://doi.org/10.1302/2058-5241.6.210012
https://doi.org/10.1302/2058-5241.6.210012
https://doi.org/10.1302/2058-5241.6.210012
https://doi.org/10.1302/2058-5241.6.210012
https://doi.org/10.1037/h0026256
https://doi.org/10.1037/h0026256
https://doi.org/10.1037/h0026256
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1037//0033-2909.86.2.420
https://doi.org/10.1037//0033-2909.86.2.420
https://doi.org/10.1016/j.annepidem.2017.09.001
https://doi.org/10.1016/j.annepidem.2017.09.001
https://doi.org/10.1016/j.annepidem.2017.09.001
https://doi.org/10.1007/s11136-008-9430-6
https://doi.org/10.1007/s11136-008-9430-6
https://doi.org/10.1007/s11136-008-9430-6

