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Abstract
Purpose Practice-based research networks are collaborations between clinicians and researchers to advance primary care 
research. This study aims to assess the feasibility for longitudinal data collection within a newly established chiropractic 
PBRN in Switzerland.
Methods A prospective observational cohort feasibility study was performed. PBRN participating chiropractors were asked 
to recruit patients seeking new conservative health care for musculoskeletal pain from March 28, 2022, to September 28, 
2022. Participants completed clinically oriented survey questions and patient-reported outcome measures before the initial 
chiropractic assessment as well as 1 h, 2 weeks, 6 weeks, and 12 weeks thereafter. Feasibility was assessed through a variety 
of process, resource, and management metrics. Patient clinical outcomes were also assessed.
Results A total of 76 clinicians from 35 unique primary care chiropractic clinics across Switzerland participated. A total 
of 1431 patients were invited to participate, of which 573 (mean age 47 years, 51% female) were enrolled. Patient survey 
response proportions were 76%, 64%, 61%, and 56%, at the 1-h, 2-, 6-, and 12-week survey follow-ups, respectively. Evidence 
of an association was found between increased patient age (OR = 1.03, 95%CI 1.01–1.04), patient from a German-speaking 
region (OR = 1.81, 95%CI 1.17–2.86), non-smokers (OR = 1.89, 95%CI 1.13–3.17), and increased pain impact score at 
baseline (OR = 1.18, 95%CI 1.01–1.38) and response to all surveys.
Conclusion The Swiss ChiCo pilot study exceeded its prespecified feasibility objectives. Nationwide longitudinal data capture 
was highly feasible. Similar to other practice-based cohorts, participant retention remains a challenge.
Trial registration Swiss chiropractic cohort (Swiss ChiCo) pilot study (ClinicalTrials.gov identifier: NCT05116020).
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Introduction

Practice-based research networks (PBRNs) are a concept that 
originated with the expansion of the primary care medical 
specialty in the 1960s [1]. PBRNs are defined as groups of at 
least 15 ambulatory practices devoted to the care of patients 
and affiliated by a mission to investigate questions related to 
community-based practice [2]. Although all PBRNs share 
common overarching characteristics, how data are collected 
can differ. The Family Medicine ICPC-Research using Elec-
tronic Medical Records (FIRE) project is a registry-based 
PBRN whereby clinicians are linked through an electronic 
record system [3]. Alternatively, the Australian Chiroprac-
tic Research Network (ACORN) used a sub-study PBRN 
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model for data collection [4, 5]. In sub-study PBRN mod-
els, clinicians willing to participate in research activities are 
identified. After a clinician roster is established, nested sub-
studies are supported by these clinicians [6]. This approach 
is described as the more flexible PBRN model, as projects do 
not have to comply with a rigid patient management system 
[6]. However, the promise of this flexibility has yet to be 
comprehensively tested [7–9].

In 2021, our research team launched a sub-study-based 
Swiss chiropractic PBRN [10, 11]. The aim of this current 
study was to assess the feasibility of conducting a nation-
wide prospective cohort study from this novel PBRN. Fea-
sibility was assessed through a variety of process, resource, 
and management metrics [12]. Patient clinical outcomes 
were also explored.

Materials and methods

We reported this study according to the Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) statement and the Consolidated Standards of 
Reporting Trials (CONSORT) extension to randomized 
feasibility trials (Supplemental File 1 and 2) [13–15].

Setting

Chiropractic in Switzerland is a medical profession that 
focuses on the management of musculoskeletal (MSK) dis-
orders. Swiss chiropractors can be consulted directly with-
out  physician referral [16]. Summary of the Swiss chi-
ropractic PBRN is provided in our published report [11]. 
Study onboarding sessions were organized with PBRN clini-
cians motivated to participate in patient recruitment for this 
study. When possible, other clinicians and front desk staff 
participated.

Design and feasibility

The Swiss ChiCo pilot study was a 12-week prospective 
cohort pilot study of adults seeking new conservative care 
for MSK pain and conducted from March 28, 2022, to Janu-
ary 6, 2023. Swiss chiropractors endorsed that it would be 
feasible to recruit 5–10 patients per clinician. Based on cli-
nician feedback and published reports, we aimed to recruit 
a minimum of 15 clinics [2, 17]. It was deemed feasible to 
expand the Swiss ChiCo pilot study if 100 patients were 
enrolled across 15 unique practices. We requested solo clin-
ics (one clinician) to consecutively recruit 10 patients and 
group clinics (≥ 2 clinicians) to consecutively recruit at least 
five patients per participating clinician.

The primary feasibility objectives were to assess: (1) the 
proportion of chiropractic patients who were invited and 

agreed to participate and (2) patient participant follow-up 
and retention across 12 weeks. Primary clinical objectives 
at the patient level included: (1) pain impact over 12 weeks 
(measured by the pain, enjoyment, and general activity 
(PEG) scale) and (2) musculoskeletal health status over 
12 weeks (measured by the musculoskeletal health status 
questionnaire (MSK-HQ)) [18, 19]. Further information on 
study outcomes is provided in the published study protocol 
[10].

Clinician and patient participants

All chiropractors were eligible to participate in patient 
recruitment. Clinicians from the PBRN that endorsed moti-
vation to participate in this patient pilot study were initially 
contacted [11]. Through snowball recruitment, a clinician 
that endorsed motivation was able to recruit other chiroprac-
tors both within and outside the PBRN to participate.

Patients were eligible to participate if they were 18 years 
or older, seeking new conservative care for a MSK pain 
complaint, and were able to respond to study questionnaires 
in either German, French, Italian, or English. New conserva-
tive MSK care was defined as not having received chiro-
practic, massage therapy, osteopathy, or physiotherapy for 
the MSK complaint within the past month and not being a 
follow-up visit.

Data collection procedures

Data were collected through questionnaires using the 
Research Electronic Data Capture (REDCap) web applica-
tion [20]. After an electronic consent, patients forwarded to 
the first study survey (baseline). This survey was completed 
prior to the initial chiropractic consultation via a study tab-
let. Subsequent surveys were emailed directly to patients 1 h 
after the completion of the baseline survey (post-initial con-
sultation) and at 2, 6, and 12 weeks thereafter. Patients who 
completed informed consent and at minimum partially com-
pleted the baseline questionnaire (defined as providing infor-
mation on at least one clinical outcome) were considered 
enrolled. We retrospectively contacted clinics to populate 
missing information on the variables of “sex” and “national-
ity” for patients who had dropped out between the baseline 
and post-initial consultation time points. Electronic survey 
reminders were implemented to reduce survey nonresponse.

Participating clinics received an individualized monthly 
clinic report which provided recruitment totals and aggre-
gate clinical outcome metrics on their patients. Patient par-
ticipants received individualized feedback patient reports 
after their 6- and 12-week survey time points. The patient 
reports provided information on clinical outcomes col-
lected at baseline and at 6- and 12-week follow-up. Example 
reports are provided in Supplemental File 3 and 4.
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Variables and outcome measures

Clinician and clinic level information

Information collected on participant clinicians include sex, 
age, language, licensure status, years of practice, and affili-
ation status in the Swiss chiropractic PBRN. The years of 
practice variable were derived from the register of medical 
professions in Switzerland (MedReg) [21].

Variables collected from clinics included address, num-
ber of participant chiropractors within practice, front desk 
staff presence at the onboarding session, number of days 
from onboarding to study initiation, patient recruitment start 
date, patient recruitment end date, number of new patients or 
returning–new patients visits each month, and recruitment 
target performance.

Patient‑level information

The baseline questionnaire contained information on patient 
age, language, pain impact prior to visit (PEG scale), MSK 
health status (MSK-HQ), and question 9 of the brief illness 
perception questionnaire (Brief IPQ) [18, 19, 22].

The post-initial consultation collected information 
on participant characteristics, injury characteristics, and 
patient-reported outcome measures such as the PEG scale, 
MSK-HQ, and the Örebro musculoskeletal pain screening 
questionnaire short (OMPSQ-short) [18, 19, 23]. Questions 
on how the COVID-19 pandemic had impacted patient qual-
ity of life, physical activity, and ability to seek medical treat-
ment were also included.

Subsequent patient surveys at 2-, 6-, and 12-week fol-
low-up had a standardized design which focused on clinical 
course of MSK pain. Response to a follow-up survey was 
conceptualized as either partial response (operationalized 
as completion of at least one clinical outcome measure-
ment) or full response (fully completing all questions in a 
follow-up survey). At each follow-up, patients were asked 
about clinical care/course characteristics. Patient-reported 
outcome measures of the PEG scale, MSK-HQ, and patients’ 
global impression of change (PGIC, score range 1 (com-
pletely recovered) to 7 (worse than ever)) were also asked 
[18, 19, 24].

Statistical analysis

All data were extracted from REDCap into R (version 4.2.2). 
The prespecified statistical analysis plan is provided in Sup-
plemental File 5. Participant clinician, clinic, and patient 
characteristics were described. Clinics that met recruitment 
targets (set at 10 patients in a solo practice and five patients/
participating clinician in a group practice) were categorized 
as achieving target recruitment. Patient participant retention 

and response times were described with 95% confidence 
intervals (95%CIs). Patient characteristics of respondents 
and non-respondents to each follow-up questionnaire were 
compared descriptively. Average monthly recruitment rate 
across all clinics was defined as the individual clinic-specific 
recruitment rate per month divided by the maximum number 
of recruitment clinics [25].

Multivariable logistic regression was used to assess 
factors associated with clinic recruitment target achieve-
ment. Independent variables included in this model were 
language region (German, French, and Italian), front desk 
staff presence at onboarding session (no and yes), motivation 
of primary clinician contact to participate, delay between 
onboarding session and patient recruitment (> 2 weeks 
and ≤ 2 weeks), and practice size (group and solo).

Mixed effects logistic regression analysis with clinic set 
as a random intercept was used to investigate factors associ-
ated with patient response to all study surveys. Predictor 
variables included patient age, sex, smoking status (cur-
rent smokers and non-smokers), language region (German, 
French, and Italian), PEG score collected at baseline, MSK-
HQ score collected at baseline, medication use for pain (yes 
and no), duration of complaint (> 30 days and ≤ 30 days), 
and OMPSQ-short. Variables included were based on 
respondent analyses conducted from chiropractic cohorts 
and clinical reasoning [17, 26]. Results of both logistic 
regression analyses were presented as ORs with 95%CIs.

Results

Characteristics of clinicians and clinics

A total of 59 chiropractors in 46 clinics endorsed being 
motivated to participate [11]. A total of 35 clinics and 76 
clinicians were included in our study (see Supplemental File 
6). The typical participating clinician had a median age of 
44 years, was female, and spoke German. In total, 71% of 
clinicians were participants in the Swiss chiropractic PBRN 
[11]. Clinician characteristics are provided in Table 1. 

Participant clinicians practiced in 35 unique clinics across 
Switzerland. A majority of clinics were group practices. 
Clinic front desk staff participated in study onboarding ses-
sions in approximately 30% of clinics. The majority of clin-
ics began patient recruitment within 2 weeks of onboarding.

Clinics participated in patient recruitment for an aver-
age of 3.5 months. Nine out of 10 patients were recruited 
within the first 3 months (Supplemental File 7). The aver-
age recruitment rate was 5.3 patients per clinic per month. 
This ranged from a low of 0.33 to a high of 17.67 patients 
recruited per month. Figure 1 provides an overview of 
clinic recruitment rates across Swiss regions. In total, 20 
clinics (57%) met the target recruitment goal. Participating 
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clinic characteristics are provided in Table 2. Evidence of 
an association was found between solo practice size and 
meeting recruitment goal (OR = 9.85, 95%CI 1.6–100.7) 
referent to group practices, while clinics from German-
speaking regions were less likely to meet their recruitment 

goals (OR = 0.13, 95%CI 0.01–0.82) (Supplemental File 
8).

Characteristics of patients

Patients were recruited from March 28, 2022, to September 
28, 2022, with the final patient survey collected on January 
6, 2023. Figure 2 details patient participant recruitment and 
flow. A total of 8265 candidate study patients visited a par-
ticipating clinic during the study recruitment period. A total 
of 1431 patients were deemed potentially eligible and invited 
to participate, of which 846 expressed initial interest after 
reading the study information form. See Supplemental File 
9 for reasons for non-interest. Our final study population was 
573 patients who completed informed consent and at least 
partially completed the baseline questionnaire. Of the 573 
enrolled participants, 434 (76%) completed the post-initial 
consultation survey, 369 (64%) completed the 2-week, 350 
(61%) completed the 6-week, and 322 (56%) completed the 
12-week follow-up surveys. Average response times varied 
from 2 days for the baseline survey to 7 days for the 12-week 
survey. Supplemental File 10 provides additional response 
time information.

Table 3 provides information about baseline patient char-
acteristics. Patient participants were more commonly female, 
had an average of 47 years, and were German speakers 
(60%). The most common MSK pain location was low back 
pain (41%). Duration of pain was most commonly reported 

Table 1  Participant clinician characteristics

*Only PBRN members completed this question (N = 54)

Clinician characteristics N = 76

Sex; N (%)
Male 32 (42%)
Female 44 (58%)
Age; mean (SD) 42.6 (13.1)
Practice language; N (%)
German 49 (64%)
French 24 (32%)
Italian 2 (3%)
English 1 (1%)
Years in practice (MedReg); mean (SD) 14.9 (12.5)
Chiropractor registration type; N (%)
Full chiropractor 55 (72%)
Resident 21 (28%)
PBRN member; N (%)
Yes 54 (71%)
No 22 (29%)
Motivation to participate in the study; mean (SD)* 72.5 (25.5)

Fig. 1  Monthly recruitment rate of participant clinics across 13 Swiss cantonal regions
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as between 2 weeks and 3 months (31%), followed by more 
than 12 months (29%). Almost 40% of patients reported 
using pain medication. Patients reported an average PEG 
scale score of 5.1 and an average MSK-HQ score of 32.0 
prior to their appointment. Table 4 provides information 
on patient characteristics at follow-up time points. At the 
12-week follow-up time point, patients had an average PEG 
score of 2 (95%CI 1.7–2.1) and MSK-HQ score 45 (95%CI 
44.0–46.1). Figure 3 and Supplemental File 11 provide fur-
ther information on clinical outcomes. Supplemental File 
12 provides information on COVID-19 collected variables.

Respondents to follow-up questionnaires were older and 
proportionally more female than non-respondents (Sup-
plemental File 13). Evidence of an association was found 
between older age and response to all survey questionnaires 
(OR = 1.03, 95%CI 1.01–1.04), German language region 
(OR = 1.81, 95%CI 1.17–2.86) referent to French- and Ital-
ian-speaking regions, non-smoker status (OR = 1.89, 95%CI 
1.13–3.17) referent to smokers, and increased PEG scale 
total score at baseline (OR = 1.18, 95%CI 1.01–1.38). Sup-
plemental File 14 provides an overview of this regression 
model.

Discussion

In this study, we report the feasibility of conducting a nation-
wide cohort study within the Swiss chiropractic PBRN. 
Of the 1431 patients invited, 40% were enrolled. Patient 

response was 76%, 64%, 61%, and 56% for the 1 h, 2-, 6-, 
and 12-week follow-up time points, respectively. With a total 
of 35 participant clinics and 573 enrolled patients during a 
study recruitment period of 6 months, the Swiss ChiCo pilot 
study exceeded its feasibility objectives.

Significance of findings—clinician and clinic level

Overall, 76 clinicians within 35 clinics participated in patient 
recruitment. Compared to group practices, solo practitioner 
clinics had higher odds of reaching target patient enrollment. 
Solo practitioners have been shown to participate less in vol-
untary research when compared to clinicians within-group 
practices [27]. In this study, solo practitioner clinics were 
a strong resource for patient recruitment. It can be hypoth-
esized that the reduced patient flow at smaller clinics allows 
more time to introduce a study effectively. Clinic organi-
zational processes (recruitment workload), study methods 
(clinical relevance and pragmatic methods), and clinicians 
(doctor–patient relationship) all play a crucial role in the 
recruitment of patients [28, 29]. Clinicians can be aided by 
simplifying recruitment methods, providing extra staffing, or 
providing compensation for protected research time [28, 30].

Significance of findings—patient level

The average clinic-specific patient recruitment rate for the 
Swiss ChiCo pilot study was 5.3 patients/month. Patient 
retention after 12 weeks was reported at 56%, with older 
patients, patients from German-speaking regions, non-smok-
ers, and those with higher pain impact scores at higher odds 
to complete all study questionnaires. Well-documented chal-
lenges to observational research include participant recruit-
ment and follow-up retention [31]. Poor recruitment and 
retention can impact the diversity of the patient sample and 
ability for a study to draw meaningful conclusions [32]. The 
use of decentralized clinical research methods can add flex-
ibility to data collection methods and reduce participant bur-
den [33–35]. Decentralized methods employed in the Swiss 
ChiCo pilot study included the use of electronic screening 
and informed consent, recruitment from a diverse group of 
clinics, and electronic participant feedback.

Strengths and limitations

This study has several strengths. First, the study methodol-
ogy was developed through consultation with stakeholders. 
Second, the study protocol was published and registered. 
Third, participants were recruited across Switzerland. This 
study has several limitations. First, consecutive patient 
recruitment may not have occurred in all clinics. Consecu-
tive recruitment prevents sampling bias. Second, all data 

Table 2  Participant clinic characteristics

*Target for solo clinics set at 10 enrolled patients, group practice tar-
get set at five enrolled patients per participating chiropractor

Clinic characteristics N = 35

Practice language; N (%)
German 21 (60)
French 12 (34.3)
Italian 2 (5.7)
Practice size; N (%)
Solo practice 15 (42.9)
Group practice 20 (57.1)
Front desk staff presence at clinic onboarding; N (%)
Present 10 (28.6)
Not present 25 (71.4)
Delay from clinic onboarding to recruitment start; N (%)
 ≤ 2 weeks 18 (51.4)
 > 2 weeks 17 (48.6)
Motivation to participate in the study; mean (SD) 84.5 (11.3)
Recruitment target*; N (%)
Achieved target recruitment 20 (57.1)
Missed recruitment target 15 (42.9)
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were collected through self-report and subject to recall 
bias. Third, patients did not enter this study at a true “time 
origin” entry point with regard to MSK pain onset which 
is typical of an inception cohort study. This decision was 
made to aid in patient recruitment.

Conclusions

The Swiss ChiCo pilot study demonstrates feasibility for 
nationwide longitudinal patient data capture from a sub-
study-based PBRN. The project was guided by stakeholder 

Fig. 2  Patient participant recruitment flow diagram
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Table 3  Patient characteristics 
at baseline and post-initial 
consultation

Abbreviations: MSK-HQ, Musculoskeletal health questionnaire; OMPSQ, Örebro musculoskeletal pain 
screening questionnaire; and PEG scale, Pain enjoyment and general activity scale
a Three-question pain rating questionnaire with score range from 0 to 10. Higher scores reflect worse pain 
outcome
b Total score calculated by addition of individual responses and dividing by 3 to get a mean score (out of 
10) on overall impact
c Total score is sum of items 1–14 with score range from 0 to 56. Higher scores reflect better health status
d One question assessment of physical activity with score range from “none” to “7  days.” Higher scores 
reflect increased number of days of physical activity (enough to raise heart rate) during the past week
e Variable retrospectively collected for participants who dropped out between baseline and post-initial con-
sultation questionnaires
f Variable retrospectively collected for participants who dropped out between baseline and post-initial con-
sultation questionnaires

Participant characteristics Baseline N = 573 Post-initial con-
sultation N = 434

Age; mean (SD) 44.6 (14.7)
Language; N (%)
German 338 (59)
French 214 (37.3)
Italian 21 (3.7)
PEG scalea

Q1: Pain on average 5.3 (2.0) 5.0 (2.2)
Q2: Pain interference with enjoyment of life 4.9 (2.5) 4.3 (2.5)
Q3: Pain interference with activity 5.0 (2.5) 4.5 (2.5)
PEG scale total; mean (SD)b 5.1 (2.1) 4.6 (2.1)
MSK-HQ score total; mean (SD)c 32.0 (9.0) 34.8 (9)
MSK-HQ activity; mean (SD)d 4.2 (2.2) 4.0 (2.2)
Sex*, female; N (%)e 294 (51.9)
Nationality*, Swiss; N (%)f 454 (81.4)
Education, N (%)
Compulsory 38 (8.8)
Secondary 176 (40.6)
Tertiary 220 (50.7)
Smoker, yes; N (%) 88 (20.0)
MD visit for this complaint; N (%) 174 (40.1)
Work status; full time at usual job, N (%) 202 (46.5)
Missed work due to complaint; N (%) 88 (20.3)
Avg number of missed work days; mean (SD) 5 (19.3)
Referred to chiropractic 164 (37.8)
New to chiropractic 206 (47.5)
Location of pain
Low back w/wo leg 176 (40.6)
Neck w/wo arm 87 (20)
Middle back 35 (8.0)
Shoulder 27 (6.2)
Multiple areas 50 (11.5)
Other 59 (13.6)
Duration of pain complaint
 < 2 weeks 114 (26.2)
 ≥ 2 weeks; < 3 months 135 (31.1)
 ≥ 3 months; < 12 months 59 (13.6)
 ≥ 12 months 126 (29.0)
Current pain medication use, yes; N (%) 173 (39.9)
Diagnostic imaging in the past 1 month for this pain; N (%) 69 (15.9)
Diagnostic imaging in the past 1 year for any complaint; N (%) 102 (23.5)
OMPSQ-short score, mean (SD)g 34.6 (14.0)
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g Ten-question pain screening questionnaire with score range from 0 to 100. Higher scores indicate higher 
level of risk for developing pain-related disability

Table 3  (continued)

Table 4  Patient outcomes at 2-, 
6-, and 12-week follow-up

Abbreviations: MSK-HQ, Musculoskeletal health questionnaire; PGIC, Patient global impression of 
change; and PEG scale, Pain enjoyment and general activity scale
a Three-question pain rating questionnaire with score range from 0 to 10. Higher scores reflect worse pain 
outcomes
b Total score calculated by addition of individual responses and dividing by 3 to get a mean score (out of 
10) on overall impact
c Total score is sum of items 1–14 with score range from 0 to 56. Higher scores reflect better health status
d One question assessment of physical activity with score range from “none” to “7  days.” Higher scores 
reflect increased number of days of physical activity (enough to raise heart rate) during the past week
e One question assessment with score range 1 (completely recovered) to 7 (worse than ever)

Participant characteristics 2 weeks N = 369 6 weeks N = 350 12 weeks N = 322

PEG scalea

Q1: Pain on average 3.5 (2.1) 2.7 (2.2) 2.3 (2.1)
Q2: Pain interference with enjoyment of life 2.8 (2.5) 2.1 (2.2) 1.8 (2.3)
Q3: Pain interference with activity 2.8 (2.4) 2.0 (2.2) 1.7 (2.1)
PEG scale total; mean (SD)b 3.0 (2.2) 2.3 (2.1) 1.9 (2.0)
MSK-HQ score total; mean (SD)c 40.3 (9.4) 43.7 (9.4) 45.1 (9.5)
MSK-HQ activity; mean (SD)d 4.0 (2.1) 4.0 (2.1) 4.3 (2.1)
Missed work due to complaint*; N (%) 30 (8.1) 14 (4.0) 10 (3.1)
Avg number of missed work days; mean (SD) 4.6 (2.8) 5.5 (3.5) 15 (11.8)
Current pain medication use, yes; N (%) 76 (20.6) 72 (20.6) 57 (17.7)
PGIC, completely recovered; N (%)e 27 (7.3) 61 (17.4) 85 (26.4)

Fig. 3  Pain impact and muscu-
loskeletal health status across 
study follow-up time points
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engagement activities conducted with clinicians, patients, 
and organizational partners. Similar to other practice-
based studies, consecutive recruitment and participant 
retention over time was challenged.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00586- 024- 08175-z.
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