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Background and purpose — Shared decision-making 
(SDM) is important in managing patients with severe hip and 
knee osteoarthritis, where treatment decisions often depend 
on patient preferences and values. We aimed to evaluate the 
effectiveness of an in-consult patient decision aid in improv-
ing decision quality and patient involvement compared with 
usual care.

Methods — In a cluster-randomized controlled trial, sur-
geons from 2 Danish orthopedic departments were random-
ized to use in-consult patient decision aids or provide usual 
care. The primary outcome was decision quality assessed 
using the Hip/Knee OA Decision Quality Instrument (HK-
DQI). Patients who were well informed and received their 
preferred treatment received an Informed Patient-Centered 
(IPC) score of 1, indicating good decisional quality; all others 
scored 0. Secondary outcomes included patient-experienced 
engagement and involvement in decision-making, assessed 
using CollaboRATE and the decision-process domain of the 
Hip/Knee OA Decision Quality Instrument and consultation 
duration. Relative risks (RR) and mean differences (MD) 
with 95% confidence intervals (CIs) were estimated using 
multilevel regression models.

Results — 20 surgeons were randomized to either use in-
consult patient decision aids (n = 10) or provide usual care (n 
= 10). Of the 1,038 patients screened for severe hip or knee 
osteoarthritis, 581 were included in the study. Decision qual-
ity was similar between groups, with a score of 43 (36–51) in 
the intervention group and 44 (37–52) in the usual care group 
(RR 0.9, CI 0.7–1.2; P = 0.8), likewise, patient-experienced 
engagement assessed with CollaboRATE (RR 1.1, CI 0.8–1.4; 
P = 0.6). Consultations were longer in the intervention group, 
with a mean difference of 3.9 minutes (CI 0.1–7.7; P = 0.04).

Although joint replacement—including total hip replacement 
(THR), total knee replacement (TKR), or unicompartmental 
knee replacement (UKR)—has shown effectiveness in reduc-
ing pain, improving function, and enhancing health-related 
quality of life, dissatisfaction persist with rates of approxi-
mately 7% for THR and about 18% and 12% for UKR and 
TKR, respectively [1,2].

Shared decision-making (SDM) is recommended for pref-
erence-sensitive decisions, such as choosing the treatment 
option—whether surgical or non-surgical—that best aligns 
with the patient’s values and preferences among the avail-
able alternatives for hip and knee osteoarthritis (OA) [3]. 
In-consult patient decision aids assist this process by helping 
surgeons clarify patients’ goals and concerns, inform patients 
about treatment options, and outline the advantages and disad-
vantages of each treatment [4]. Patients who actively partici-
pate in decision-making tend to build stronger relationships 
with their surgeons, develop more realistic treatment expecta-
tions, and are more likely to receive care aligned with their 
preferences [5]. The specific impact of SDM on joint replace-
ment remains unclear, which is why a gap persists in know-
ing whether SDM enhances decision quality, satisfaction, or 
health outcomes for patients with hip or knee OA [5].

This Danish multicenter cluster-randomized controlled 
trial evaluated whether SDM and using an in-consult patient 

Conclusion — Decision quality and patient-reported 
engagement were similar between groups, while consultation 
time was longer with in-consult patient decision aids use. In 
the absence of prespecified minimal important differences, 
the clinical relevance of these findings remains uncertain.
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decision aid influenced decision quality, patient engagement, 
involvement, and length of the consultation compared with 
standard practice involving patients with severe hip or knee 
OA who were referred to hospital for treatment. 

Methods

In this multicenter, cluster-randomized, controlled superior-
ity trial, orthopedic surgeons (clusters) specializing in joint 
replacement of the hip or knee were randomly assigned to 
perform SDM supported by an in-consult patient decision aid 
(intervention) or to continue usual consultations without an 
in-consult patient decision aid (control) in a 1:1 ratio strati-
fied by hospital. The study adheres to the Consolidated Stan-
dards of Reporting Trials (CONSORT) extended guidelines 
for C-RCTs [6] and the Standards for Universal Reporting of 
Decision Aids Evaluation (SUNDAE) [7]. The detailed trial 
protocol has been published [8]. Primary, secondary, and 
exploratory outcomes were assessed at 1 week post-consul-
tation. Explorative outcomes, including clinical and health-
related follow-up data for 3 and 12 months, will be reported 
separately in a forthcoming follow-up study [8].

Participants 
Eligible participants were individuals aged 18 years or older, 
diagnosed with severe primary OA, and considered suit-
able candidates for THR, TKR, or UKR. Additional crite-
ria included the ability to read and understand Danish, the 
capacity to provide informed consent, and access to E-Boks, 
the official Danish digital mailbox. Patients with prior joint 
replacement, non-OA diagnoses, or cognitive impairments 
were excluded [8]. During October 2023 to November 2024, 
participants were recruited from orthopedic outpatient clinics 
at 2 university hospitals in Denmark. 

Interventions 
Before conducting this trial, 2 in-consult patient decision aids 
were developed and evaluated for individuals with severe hip 
and knee osteoarthritis. Both aids, entitled “Which Treatment 
Is Right for Me?”, were produced in booklet format and repre-
sent the first in-consult patient decision aids for hip and knee 
osteoarthritis in Denmark [8]. Development was informed by 
focus group interviews with patients and orthopedic surgeons 
and carried out in collaboration with clinical stakeholders to 
ensure relevance and usability. 

The aids were subsequently alpha tested to assess feasi-
bility, acceptability, and integration into clinical workflows. 
Face-to-face interviews followed the approach described by 
Stacey et al. [9] using the Preparation for Decision-Making 
Scale (PDMS) [10].  The final versions of the patient deci-
sion aids are structured into 5 sections and include option 
cards detailing the advantages and disadvantages of treat-
ment options (surgical vs non-surgical), simplified statistics 

(e.g., prosthesis survival rates, surgical risks, and anticipated 
surgical vs non-surgical outcomes), and patient stories. The 
development process and results of the alpha testing will be 
reported separately.

Surgeons in the intervention group attended a 3-hour train-
ing session in SDM and the use of the in-consult patient 
decision aids. This training, scheduled the day before the 
trial commenced at each of the 2 participating centers, also 
covered screening, recruitment, intervention implementa-
tion, and survey distribution timelines. In addition, surgeons 
were instructed to use the patient decision aids actively during 
the consultation in line with the “three-talk model,” a widely 
recognized framework for practicing SDM [11]. The model 
structures the conversation into 3 iterative steps: (I) team 
talk—establishing partnership and emphasizing the patient’s 
role in decision-making; (II) option talk—presenting and 
discussing the available options and their risks and benefits; 
and (III) decision talk—supporting the patient in reflecting 
on preferences before making a decision. The patient deci-
sion aids literature was not intended to be read independently 
by the patient, but to guide dialogue and discussions in real 
time. Surgeons decided themselves when to introduce and dis-
cuss the individual option cards in relation to other diagnostic 
assessments, such as the physical mobility test and interpreta-
tion of radiographs. 

Surgeons continuing usual consultations (controls) attended 
a mandatory introductory session that focused on trial design, 
screening tasks, and recruitment procedures.

Outcome 
Primary outcome 
The primary outcome was patients’ decisional quality after 
engaging in SDM facilitated by in-consult patient decision 
aids compared with standard care. Decisional quality was 
assessed 1 week post-consultation using the Danish-translated 
and psychometrically tested Hip/Knee OA Decision Quality 
Instrument (HK-DQI) [8]. The Hip/Knee OA Decision Qual-
ity Instrument (HK-DQI) includes:
•	 Knowledge score: Based on 5 items, e.g., “If 100 people 

undergo hip replacement surgery, how many will experi-
ence less hip pain?” (answer options: 30, 50, 70, or 90). 
Scores range from 0–100%, with >60% classified as “well 
informed” [12].

•	 Preference item: Assesses treatment preference (surgical, 
non-surgical, or unsure).
Treatment preferences were compared with treatment 

received to evaluate concordance (i.e., surgery preference 
matched with surgery received or non-surgical preference 
matched with non-surgical treatment). Patients unsure of their 
preference were categorized as mismatched [13]. 

Patients who were well informed and had concordant deci-
sions received an Informed Patient-Centered (IPC) score of 1, 
indicating good decisional quality; all others scored 0. Non-
IPC decisions were categorized as: (i) not well informed but 
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concordant, (ii) well informed but non-concordant, or (iii) not 
well informed and non-concordant [12].

Secondary outcomes
Secondary outcomes included patient-experienced engage-
ment and involvement, assessed 1 week post-consultation 
using CollaboRATE and the Hip/Knee OA Decision Quality 
Instrument (HK-DQI) SDM process score and the and length 
of the consultation compared with standard practice measured 
by time The time duration was documented by the surgeons.
•	 CollaboRATE: A 3-item, patient-reported measure of SDM 

in clinical encounters, translated and validated in Danish 
[14]. Patients rated their experience of SDM on a scale from 
0 (no effort) to 9 (maximum effort), e.g., “How much effort 
was made to help you understand your health issues?” To 
address ceiling effects, a dichotomized “top score” was 
applied: participants scored 1 if all items were rated 9, oth-
erwise 0 [15]. 

•	 HK-DQI SDM process score: Assesses patients’ experi-
ences of SDM during consultations, including clinician and 
patient contributions, e.g., “How much did you and your 
healthcare providers talk about the reasons you might not 
want to have hip replacement surgery?” It is based on 5 
items scored 0–5, converted to a 0–100% scale, with higher 
scores reflecting greater SDM(12).
Consultation length was recorded based on surgeon-reported 

time immediately after the consultation. 
Patients’ received treatment was obtained from medical 

records 6 months after the consultation. 

Exploratory outcome
As exploratory outcomes, responses to the Hip/Knee OA 
Decision Quality Instrument (HK-DQI) value clarification 
item (“What matters most to you?”) were examined descrip-
tively, with particular focus on group-level differences in the 
importance placed on avoiding surgery. 

Differences in planned and received treatment (surgical vs 
non-surgical) at enrolment and at 6-month follow-up were 
also explored. In addition, knowledge scores, treatment con-
cordance, and the proportion of patients classified as well 
informed were assessed descriptively.

Patients’ self-rated health status was measured at baseline 
using the EQ-5D Visual Analogue Scale (VAS), ranging from 0 
(worst imaginable health) to 100 (best imaginable health) [16].

Deviations from the protocol
The enrolment period deviated by 1 month from the origi-
nally estimated 12 months, extending from October 2023 to 
November 2024. This extension was due to fluctuations in sur-
geons’ availability caused by a higher turnover of staff during 
the trial period.

Additionally, while the protocol initially proposed exploring 
surgeons’ learning curves through descriptive analysis, this was 
modified. A multilevel linear model with surgeons included as 

random effects was used to examine the development of con-
sultation lengths in both exposure groups to assess the influ-
ence of experience. Consultation length was analyzed using 
multilevel linear regression rather than the t-test specified in 
the SAP, as this approach is more appropriate (see Table 2).

Finally, an exploratory-outcomes section was added post 
hoc to provide a descriptive overview of selected treatment 
patterns and value-related responses not pre-specified in the 
original protocol.

Statistics
A detailed statistical analysis plan (SAP) was made publicly 
available (NCT05972525) before the enrolment of the last 
patient. Revisions to the statistical analysis plan were made 
public before analyses began. An independent statistician per-
formed the analyses. The trial steering group followed pub-
lished procedures for blinded interpretation of the intention-
to-treat analysis. Research staff were not blinded; however, 
the statistician was blinded. No per-protocol analysis was con-
ducted, as there was no crossover between groups. 

Demographic and descriptive data were summarized as 
count (%) for categorical variables, and as mean with standard 
deviation (SD) or median with interquartile range (IQR) for 
continuous variables. Normal distribution was checked using 
histograms. Binary and continuous outcomes were modeled 
using multilevel logistic and linear regression, respectively, 
with surgeons included as random effects to account for clus-
ter randomization. Following model fitting, we estimated mar-
ginal risks (MR) and relative risks (MRR) for binary outcomes, 
and marginal means (MM) and mean differences (MMD) for 
continuous outcomes, all with 95% confidence intervals (CIs). 

2 sensitivity analyses were performed to explore the poten-
tial influence of ceiling effect in CollaboRATE scores [17]: a 
multilevel logistic model of top scores and a multilevel Tobit 
regression, both with surgeons as random effects [18]. 

To assess the learning curve for the intervention and control 
group, consultation length for each surgeon’s first 10 patients 
and subsequent groups of 10 patients (1–10, 11–20, 21–30, 
31–40, 41–50, and 51–60) were analyzed using a multilevel 
linear model with surgeons as random effects and visualized 
as MM. 

Due to less than 5% missing data, only complete case anal-
yses were performed. A P value < 0.05 was considered sta-
tistically significant. The statistician used Stata version 18.0 
(StataCorp, College Station, TX, USA) for the analyses. 

Ethics, funding, data sharing, use of AI tools, and 
disclosures
All patients gave oral and written informed consent. The 
trial was approved by the General Data Protection Regula-
tion office of the Region of Southern Denmark (Journal No. 
22/9955). Ethics committee approval was not required, as the 
study involved questionnaires only (Ethics application project 
ID: S-20200137). The trial was registered on ClinicalTrials.
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gov (NCT05972525, registered August 6, 2023). Data was 
stored securely in OPEN at Odense University Hospital in 
compliance with the European General Data Protection Regu-
lation. The study received unrestricted internal funding from 
the Departments of Orthopedic Surgery at Lillebaelt Hospital–
Vejle and Odense University Hospital. External funding came 
from the Region of Southern Denmark (22/26219) and the 
Research Fund at Lillebaelt Hospital. Artificial intelligence 
(AI) tools (ChatGPT, OpenAI) were used solely for language 
editing and spelling correction. No AI tools were used for data 
analysis, interpretation of results, or generation of scientific 
content. The authors take full responsibility for the content 
of the manuscript. CV received institutional travel expenses 
from Stryker unrelated to this study; TAP, MLL, CMJ, and 
KDS declare no competing interests. Complete disclosure of 
interest forms according to ICMJE are available on the article 
page, doi: 10.2340/17453674.2026.45697

Results
Characteristics of surgeons and patients 
During the inclusion period, 26 surgeons specializing in hip 
or knee joint replacement were assessed for eligibility. 6 

cluster number and were included in the analysis (3 retired, 
and 1 went on maternity leave). 2 surgeons transferred between 
centers but retained their randomization group allocation, and 
3 new surgeons were employed, enrolled, and received man-
datory tasks/training within either the intervention or usual 
consultation. The median number of patients per surgeon was 
29 (range 5–56).

1,038 patients were screened for eligibility of whom 661 
(64%) were found to be eligible: 309 patients received the 
intervention, and 352 were controls. 80 patients were excluded 
from the analysis due to loss to follow-up, including 18 who 
withdrew consent, 10 who moved to private hospitals and sub-
sequently withdrew consent, and 52 for various other reasons. 
Hence, 272 in the intervention group and 309 in the control 
group were included in the final analyses (Figure 2). 

The mean age of the patients was 67 years, 54% were 
women, and 57% had knee OA. Patient characteristics were 
generally comparable between the groups with 2 exceptions: 
first, a higher proportion of patients were scheduled for surgery 
in the control group (261 patients, 84%) than in the interven-
tion group (170 patients, 62%). Further, among patients with 
knee OA, the median EQ-VAS score was higher in the inter-
vention group (65, IQR 41–77) than in the control group (50, 
IQR 40–74) and also higher than the median score for patients 

Surgeons assessed for eligibility
n = 26

Excluded (n = 6):
– supervisors in the study, 2
– head of the department, 1
– pension before trial, 1
– not seeing trial patients, 2

Surgeons randomized
n = 20

Surgeons randomized
to intervention

n = 10

Surgeons randomized
to usual consultation

n = 10

Patients with OA in the hip or knee
who received intervention

n = 419

Patients with OA in the hip or knee
who received usual consultation

n = 619

Excluded (n = 110):
– no OA, 29
– prior JR, 53
– no informed consent, 8
– no collaboration, 2
– no digital mailbox, 12
– non-Danish speaking, 6

Excluded (n = 267):
– no OA, 37
– prior JR, 149
– no informed consent, 52
– no collaboration, 5
– no digital mailbox, 16
– non-Danish speaking, 8

Enrolled OA patients
n = 309

Enrolled OA patients
n = 352

Lost to follow up (n = 37):
– consent withdrawn, 11
– moved to private hospital, 2
– other reasons, 24

Lost to follow up (n = 43):
– consent withdrawn, 7
– moved to private hospital, 8
– other reasons, 28

Analyzed
Patients = 272
Surgeons = 10

Analyzed
Patients = 309
Surgeons = 10

surgeons were excluded: 2 were trial 
supervisors, 1 was the head of the 
department, 1 retired before the trial 
began, and 2 did not consult relevant 
trial patients. Hence, 20 surgeons were 
randomized to either SDM using an in-
consult patient decision aid or controls, 
resulting in 10 surgeons in each group 
(Figure 1).

During the trial, 4 surgeons left 
employment; however, they kept their 

Figure 1. Flowchart showing surgeon and patient inclusion and exclusion for the analytic data 
set. OA: osteoarthritis, JR: joint replacement.
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Figure 2. Time consumption with an in-
consult patient decision aid (intervention) 
vs control group, categorized by number 
of patients enrolled in the trial. Whiskers 
indicate 95% confidence intervals.
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with hip OA in the intervention group (50, IQR 40–71) and in 
the control group (50, IQR 36–72) (Table 1).

Primary outcome
Good decision quality, defined as achieving an IPC score of 
1, was observed in 117 patients in the intervention group, 
with a score of 43 (36–51), and in 138 patients in the control 
group, with a score of 44 (37–52) (RR 0.9, CI 0.7–1.2; P = 
0.8) (Table 2).

Secondary outcomes 
Patient-experienced engagement, measured by the Collabo-
RATE top score, was achieved by 94 patients (35%) in the 

intervention group and 102 patients (32%) in the control 
group. The MR was 35% (CI 27–42) in the intervention group 
and 32% (CI 25–39) in the control group. The MRR of achiev-
ing the top score was 1.1 (CI 0.8–1.4; P = 0.6).

Patients’ experiences of involvement in shared decision-
making, assessed using the Hip/Knee OA Decision Qual-
ity Instrument (HK-DQI) SDM process score, were similar 
between groups, with an MD of 3.3 points (CI −1.5 to 8.0; P 
= 0.2).

Consultation time was longer in the intervention group, with 
an MD of 3.9 minutes compared with the control group (CI 
0.1–7.7; P = 0.04).

Mean consultation time was consistently longer in the inter-
vention group than in the control group across consecutive 
blocks of enrolled patients, with mean consultation times of 
approximately 29–32 minutes in the intervention group and 
25–27 minutes in the control group. No clear change in con-
sultation time was observed with increasing numbers of con-
sultations in either group (Figure 2).

Exploratory results 
In the HK-DQI section “What matters most to you?”, MM 
were similar between groups for relieving pain and not being 
limited. For avoiding surgery, the intervention group reported 
a higher mean score than the control group, with an MMD of 
0.6 points (CI 0.0–1.1; P = 0.08).

Regarding treatment preference at baseline, a higher propor-
tion of patients in the control group preferred replacement sur-
gery compared with the intervention group (76% vs 65%; P = 
0.03), whereas preference for non-surgical treatment was more 
common in the intervention group (20% vs 10%; P = 0.07).

At baseline, fewer patients in the intervention group were 
scheduled for surgery compared with the control group 65% 
vs 87% with RR 0.8 (CI 0.6–0.9; P = 0.003). At 6 months’ fol-
low-up, surgery remained more frequent in the control group 
(88% vs 79%), although the MRR was not statistically signifi-
cant with RR 0.9 (CI 0.8–1.0; P = 0.08).

Knowledge scores were similar between groups. Over-
all, 58% of patients in both groups were categorized as well 
informed (> 60%).

Concordance between preferred and received treatment was 
comparable between groups. However, among patients who 
preferred surgery, receipt of surgical treatment was less fre-
quent in the intervention group than in the control group 60% 
vs 72% with RR 0.8 (CI 0.7–0.9; P = 0.04).

Discussion 

This multicenter C-RCT examined whether the use of in-
consult patient decision aids influenced decision quality 
and patient-experienced engagement or involvement among 
patients with severe hip or knee OA referred to orthopedic 
outpatient clinics. The groups showed similar estimates for 

Table 1. Characteristics of patients and surgeons. Values are count 
(%) unless otherwise specified

 		  Consultation
 		  with an in-	
 		  consult patient	 Usual
 	 All 	 decision aid	 consultation

Patients	 581 	 272 	 309 
 Age, median (IQR)	 67 (59–74)	 67 (59–74)	 67 (59–74)
 Sex			 
     Women	 315 (54)	 151 (56)	 164 (53)
     Men	 266 (46)	 121 (44)	 145 (47)
 Joint			 
     Hip	 251 (43)	 110 (40)	 141 (46)
     Knee	 330 (57)	 162 (60)	 168 (54)
 Income status			 
     Salary	 205 (35)	 92 (34)	 113 (37)
     Pension etc.	 350 (60)	 169 (62)	 181 (59)
     Other	 26 (4.5)	 11 (4.0)	 15 (4.9)
 Education			 
     High school or less	 277 (48)	 129 (47)	 148 (48)
     Some college	 243 (42)	 116 (43)	 127 (41)
     Graduated college	 35 (6.0)	 11 (4.0)	 24 (7.8)
     Other	 26 (4.5)	 16 (5.9)	 10 (3.2)
 Civil status			 
     Living with a partner	 427 (73)	 197 (72)	 230 (74)
     Living alone	 148 (25)	 72 (26)	 76 (25)
     Other	 6 (1.0)	 3 (1.1)	 3 (1.0)
 Treatment scheduled a			 
     Surgical	 431 (74)	 170 (62)	 261 (84)
     Non-surgical	 150 (26)	 102 (38)	 48 (16)
 EQ VAS, median (IQR)			 
     Hip patients	 50 (37–72)	 50 (40–71)	 50 (36–72)
     Knee patients	 60 (41–77)	 65 (41–77)	 50 (40–74)
Surgeons	 20 	 10 	 10 
    Sex 			 
        Women	 2 	 1 	 1 
        Men	 18 	 9 	 9 
    Joint specialty			 
        Hip	 9 	 5 	 4 
        Knee	 11 	 5 	 6 
    Working position			 
        Specialty doctor 	 9 	 4  	 5 
        Consultant	 11 	 6 	 5 
    Site			 
        Vejle	 13 	 7 	 6 
        Odense	 7 	 3 	 4 

IQR: interquartile range.
a Scheduled treatment at enrolment.
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decision quality and engagement and involvement, whereas 
consultation time was longer when in-consult patient decision 
aids were used. As no pre-specified and clinically validated 
MID are currently available for HK-DQI, IPC, or Collabo-
RATE, the observed CI cannot be interpreted in relation to the 
exclusion of clinically meaningful effects. Accordingly, the 
findings should be interpreted as inconclusive rather than as 
evidence of equivalence or absence of effect.

knowledge and well-established treatment preferences at the 
time of hospital referral, reducing the patient decision aids’ 
relative impact on decision quality.

Comparing usual consultation with SDM with a patient 
decision aid for hip or knee OA also reports lower rates of 
high decision quality in control groups (25%–32%) than those 
observed in our study [20]. Additionally, a systematic review 
in 2021 highlighted that patient decision aids significantly 

Table 2. Results of patients’ IPC decision, involvement, and consultation length

 	 Consultation with 
 	 an in-consult 	 Usual
 	 patient decision aid 	 consultation		  P
Item	 (n = 272)	 (n = 309)	 MMD/MRR (CI)	 value

Primary outcome: Informed Patient-Centered decision (IPC) score, MR in % (CI)  		
 IPC	 43 (36–51)	 44 (37–52)	 0.9 (0.7 to 1.2)	 0.8
 No IPC score	 57 (49–64)	 55 (48–62)	 1.0 (0.8 to 1.2)	 0.7
 Not well informed and concordance	 27 (21–34)	 29 (22–35)	 0.9 (0.6 to 1.3)	 0.7
 Well informed and no concordance	 15 (10–20)	 14 (9–18)	 1.1 (0.6 to 1.6)	 0.6
 Not well informed and no concordance	 15 (8–21)	 12 (6–18)	 1.2 (0.5 to 1.9)	 0.002
Secondary outcome 				  
 CollaboRATE Top score, MR in % (CI)  	 35 (27–42)	 32 (25–39)	 1.1 (0.8 to 1.4)	 0.6
 HK-DQI, SDM process score, MM (CI)	 63.3 (59.9–66.8)	 60.1 (56.7–63.5)	 3.3 (–1.5 to 8.0)	 0.2
 Consultation length, minutes, MM (CI)	 29.4 (26.3–32.5)	 25.5 (22.4–28.5)	 3.9 (0.1 to 7.7)	 0.04
Exploratory outcome. HK-DQI: What matters most to you?, MM (CI)		
 Relieve pain	 9.4 (9.2–9.6)	 9.3 (9.2–9.5)	 0.1 (–0.2 to 0.3)	 0.6
 Not be limited	 9.4 (9.2–9.6)	 9.4 (9.2–9.5)	 0.0 (–0.2 to 0.3)	 0.8
 Avoid having surgery	 3.7 (3.3–4.1)	 3.1 (2.7–3.5)	 0.6 (0.0 to 1.1)	 0.5
Which treatment do you prefer for your hip/knee OA?, MR in % (CI)  	
 Replacement surgery 	 65 (57–74)	 76 (69–83)	 0.9 (0.7 to 1.0)	 0.03
 Non-surgical treatment options 	 20 (14–27)	 10 (6–15)	 1.9 (0.9 to 3.0)	 0.07
 I am not sure  	 15 (10–20)	 13 (9–18)	 1.1 (0.6 to 1.7)	 0.7
Treatment scheduled at baseline, MR in % (CI)  		
 Surgery 	 65 (53–78)	 87 (79–94)	 0.8 (0.6 to 0.9)	 0.002
 Non-surgical treatment 	 35 (22–47)	 13 (06–21)	 2.6 (0.9 to 4.2)	 0.07
Treatment received at 6 months follow-up, MR in % (CI)  		
 Surgery	 79 (69–88)	 88 (82–95)	 0.9 (0.8 to 1.0)	 0.08
 Non-surgical treatment	 21 (12–31)	 12 (5–18)	 1.8 (0.6 to 3.1)	 0.2
HK-DQI, Knowledge score, MR in % (CI)  			 
 Well informed > 60%	 58 (50–66)	 58 (50–66)	 0.9 (0.8 to 1.2)	 0.9
 20%	 20 (15–25)	 18 (13–23)	 1.1 (0.7 to 1.5)	 0.6
 60%	 43 (37–49)	 50 (44–55)	 0.9 (0.7 to –1.0)	 0.06
 100%	 38 (32–43)	 32 (27–37)	 1.2 (0.9 to –1.4)	 0.2
Concordance, MR in % (CI)  			 
 Received preferred treatment 
    (e.g., surgical or non-surgical)	 71 (63–78)	 74 (67–81)	 0.9 (0.8 to 1.0)	 0.5
 Preferred surgery and received surgery	 60 (50–69)	 72 (64–80)	 0.8 (0.7 to 1.0)	 0.04
 Preferred non-surgical treatment and 
    received non-surgical treatment	 11 (5–18)	 2 (0–5)	 4.4 (–0.3 to 9.1)	 0.1
No concordance, MR in % (CI)  			 
 Did not receive preferred treatment 
    (e.g., surgical or non-surgical)	 29 (22–37)	 26 (19–33)	 1.1 (0.7 to 1.5)	 0.5
 Unsure about the preferred treatment	 15 (10–20)	 13 (8–18)	 1.2 (0.6 to 1.7)	 0.6
 Preferred surgery and received 
    non-surgical treatment	 5 (2–9)	 5 (2–8)	 1.1 (0.1 to 2.1)	 0.8
 Preferred non-surgical treatment and 
    received surgery	 9 (5–12)	 7 (5–10)	 1.2 (0.5 to 1.8)	 0.5

CI: 95% confidence interval; HK-DQI: Hip/Knee Osteoarthritis Decision Quality Instrument; MM: marginal 
mean; MMD: marginal mean difference; MR: marginal risk; MRR: marginal relative risk, SDM: shared 
decision-making. 
Treatment received: 6 months post-enrolment; Concordance: alignment between the patient’s treatment 
preference and the treatment received; IPC: Informed Patient-Centered score if positive concordance 
score and a knowledge score of > 60%.

Knowledge scores were 
similar between groups, 
with 58% of patients cat-
egorized as well informed 
in both the intervention and 
control groups. Accord-
ingly, no clear differences 
in decisional quality were 
observed. These findings 
contrast with earlier studies. 
Stacey et al. (2014) reported 
higher mean knowledge 
scores in the intervention 
group compared with usual 
care (71% vs 47%) in a 
Canadian trial of 142 OA 
patients considering TKA 
[19]. Further, Sepucha et 
al. (2017) observed mean 
knowledge scores of 41 
(SD 27) and 40 (SD 28) in 
intervention and control 
groups, respectively, in a 
US cohort of 926 patients 
with either lumbar spinal 
stenosis or OA in the hip 
or knee, exposed to patient 
decision aids or usual care 
[20]. Differences in health-
care system organization 
may partly explain these 
discrepancies. In Denmark, 
patients typically undergo 
extended treatment with 
GPs and physiotherapists 
before being referred for 
treatment at hospitals, which 
contrasts with insurance-
driven systems in the United 
States and Canada, where 
direct access to specialists 
allows earlier consultations 
before non-surgical options 
are fully explored. Conse-
quently, Danish patients 
may have higher baseline 
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improve decision quality. However, the certainty of evidence 
in that study, as assessed using the GRADE approach, was low 
to very low regarding patient decision aids’ ability to enhance 
decision quality and knowledge scores [21]. 

The lack of effect observed for the patient decision aids in 
this study may be explained by the timing of their delivery. 
Unlike many patient decision aids, which are typically pro-
vided prior to consultations, the in-consult patient decision 
aids method was introduced during the orthopedic consulta-
tion in accordance with the Danish implementation strategy 
[22]. While this approach enabled real-time discussion with 
surgeons, it may have limited patients’ opportunity to process 
and reflect on the information.

In addition, the high baseline knowledge and prepared-
ness of the study population may have reduced the potential 
impact of the patient decision aids. Many patients had already 
undergone non-surgical treatments and were referred with 
established preferences, reduced quality of life, and a desire 
for surgery [23], which may have limited the influence of the 
patient decision aids during the consultation.

Patient-experienced engagement, assessed using Collabo-
RATE, showed similar proportions of top scores between 
groups, with 32% in the control group and 35% in the inter-
vention group achieving the highest score. Although these 
proportions may appear modest, they are consistent with 
previously reported variation, ranging from 40–49% across 
medical specialties and 29–33% in orthopedic surgical set-
tings [17]. Despite this, most patients received treatments con-
cordant with their preferences (71% in the intervention group 
and 74% in the control group). A small proportion who ini-
tially preferred non-surgical treatment ultimately underwent 
surgery (9% and 7%, respectively), suggesting either a shift 
in preferences after the consultation or residual uncertainty 
during decision-making. 

Fewer patients in the intervention group were scheduled for 
surgery compared with the control group (65% vs 87%), with 
rates increasing to 79% and 88%, respectively, at 6 months. 
This trend towards lower surgical rates in the intervention 
group has been observed with varying consistency in previ-
ous studies [21], although a similar tendency is reported by 
Sepucha et al. (2017) [20]. While these differences may not 
directly reflect the impact of the patient decision aids, they 
align with findings from other fields, such as back surgery and 
hysterectomy, where providing alternatives and allowing time 
for deliberation have been associated with reduced surgical 
rates [4].  

Consultation length in this study reflects the Danish orga-
nization of orthopedic outpatient care, where about 30 min-
utes are allocated for the first consultation. In other countries, 
where the duration of consultations is considerably shorter, 
the implementation of in-consult patient decision aids may be 
even more challenging, thereby limiting the generalizability 
of our findings. Furthermore, health literacy is known to vary 
across Europe, with generally lower levels reported in South-

ern, Western, and Eastern countries compared with Northern 
Europe [24]. Such differences should be considered when 
interpreting our results, as they may influence the extent to 
which patient decision aids can support decision-making in 
various healthcare contexts. 

Limitations
First, the pragmatic design and inclusion across 2 departments 
posed a risk of selection bias, as surgeons were responsible 
for enrolment. Staff turnover, increased workloads, and efforts 
to reduce waiting times may have led to selective inclusion. 
Second, the lack of standardized criteria for joint replacement 
eligibility may have influenced participant selection and limits 
generalizability.  Third, implementing SDM with a patient 
decision aid is challenging due to variability in clinicians’ atti-
tudes, clinic workflows, and patients’ receptiveness. Surgeons 
in the intervention group reported difficulties with the paper-
based patient decision aid, noting that some patients struggled 
to understand its purpose, while others arrived with pre-
determined preferences. Feedback sessions were conducted to 
address these barriers and improve integration. Fourth, aware-
ness of the study may have influenced control group surgeons 
to enhance patient information and involvement. Protocol 
adherence was monitored through unannounced observations, 
and surgeon-specific effects were accounted for in statisti-
cal analyses. Finally, the primary outcome, decision quality, 
is a complex measure based on knowledge scores regarding 
joint replacement outcomes. Including both surgical and non-
surgical patients risked unequal access to joint replacement 
information, potentially influencing results. However, sur-
geons were instructed to deliver standardized joint replace-
ment information to all patients during consultations.

Conclusion 
We showed similar estimates for decision quality and patient-
experienced engagement and involvement between patients 
receiving an in-consult patient decision aid and those receiv-
ing usual consultation, while consultation time was longer in 
the intervention group. 
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