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Non-surgical treatment before hip and knee arthroplasty remains 
underutilized with low satisfaction regarding performance of work, 
sports, and leisure activities 
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Worldwide guidelines for managing osteoarthritis (OA) of the 
hip and knee advise extensive non-surgical treatment prior to 
surgery (Zhang et al. 2010, Smink et al. 2011, McAlindon et 
al. 2014). Non-surgical treatment is cost-effective and may 
lower the rapidly increasing OA-related healthcare expen-
diture by delaying or even replacing surgery (Berwick and 
Hackbarth 2012). 

The global Choosing Wisely initiative aims to optimize 
healthcare usage and costs by advocating the use of proven 
but underused healthcare modalities, including preventive 
care (Berwick and Hackbarth 2012, Bernstein 2015). Regard-
ing hip and knee OA, studies have found underuse of non-
surgical treatments (Snijders et al. 2011, Hofstede et al. 2015). 
For example, 1 study showed that 81% of hip and knee OA 
patients did not receive all recommended non-surgical treat-
ments (Snijders et al. 2011). In the Netherlands, a Stepped 
Care Strategy (SCS) was developed to stimulate the use of 
non-surgical treatment before hip and knee replacement 
(Smink et al. 2011). Moreover, providing adequate non-sur-
gical treatment before hip and knee replacement was recom-
mended by the Dutch Orthopedic Association for their Choos-
ing Wisely Campaign (NOV 2015). Yet, the actual utilization 
of non-surgical treatment in hip and knee OA patients prior to 
arthroplasty in the Netherlands is described only by a cohort 
study from 2013 (Hofstede et al. 2015). Furthermore, no pre-
vious study has simultaneously assessed patient satisfaction 
with non-surgical treatments regarding their effect on symp-
toms like pain and swelling, and participation as in daily life 
and work. This is of importance given the increasing number 
of hip and knee OA patients who want to eliminate their pain 
and also wish to remain active in daily life, work, and sport/
leisure (Kurtz et al. 2009, Otten et al. 2010, Culliford et al. 
2015, Witjes et al. 2017). Given the impact of surgery on work 

Background and purpose — Guidelines for managing 
hip and knee osteoarthritis (OA) advise extensive non-surgi-
cal treatment prior to surgery. We evaluated what percentage 
of hip and knee OA patients received non-surgical treatment 
prior to arthroplasty, and assessed patient satisfaction regard-
ing alleviation of symptoms and performance of activities.

Patients and methods — A multi-center cross-sectional 
study was performed in 2018 among 186 patients who were 
listed for hip or knee arthroplasty or had undergone surgery 
within the previous 6 months in the Netherlands. Questions 
concerned non-surgical treatments received according to the 
Stepped Care Strategy and were compared with utilization 
in 2013. Additionally, satisfaction with treatment effects for 
pain, swelling, stiffness, and activities of daily life, work, 
and sports/leisure was questioned.

Results — The questionnaire was completed by 175 
patients, age 66 years (range 38–84), 57% female, BMI 29 
(IQR 25–33). Step 1 treatments, such as acetaminophen and 
lifestyle advice, were received by 79% and 60% of patients. 
Step 2 treatments, like exercise-based therapy and diet ther-
apy, were received by 66% and 19%. Step 3—intra-articular 
injection—was received by 47%. Non-surgical treatment uti-
lization was lower than in 2013. Nearly all treatments showed 
more satisfied patients regarding pain relief and fewer 
regarding activities of work/sports/leisure. Hip and knee OA 
patients were mostly satisfied with NSAIDs for all outcomes, 
while exercise-based therapy was rated second best.

Interpretation — Despite international guideline recom-
mendations, non-surgical treatment for hip and knee OA 
remains underutilized in the Netherlands. Of the patients 
referred for arthroplasty, more were satisfied with the effect 
of non-surgical treatment on pain than on work/sports/leisure 
participation.
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participation, the effect of non-surgical treatment on work par-
ticipation is also of interest (Kuijer et al. 2016, Stigmar et al. 
2017).

Therefore, the main aim was to assess preoperative non-
surgical treatment by hip and knee OA patients referred for 
arthroplasty in 2018, as well as compared with 2013, and their 
satisfaction regarding alleviation of symptoms and perform-
ing activities of daily living (ADL), work, and sports/leisure 
activities.

Patients and methods
Multi-center study
A multi-center cross-sectional online questionnaire study was 
performed by convenience sampling, similar to the Dutch 
study of 2013 (Hofstede et al. 2015), between October 2017 
and April 2018 in 5 Dutch hospitals. Eligible patients were 
either listed for total hip arthroplasty (THA) or total knee 
arthroplasty (TKA) or had undergone THA or TKA less than 
6 months previously in order to minimize recall bias. The 
participating hospitals were located in the northern, central, 
and southern parts of the Netherlands, including city and rural 
areas, and serving general THA and TKA populations. All 
patients received written information concerning the study and 
an online invitation to participate. If they agreed to participate, 
they received the invitation to fill out the online questionnaire. 
Furthermore, all participating patients received a gift card to 
the value of 10 euros after completing the questionnaire. 

Questionnaire
An online questionnaire was developed using an electronic 
data management system (Castor EDC, www.castoredc.com). 
Eligible patients received an invitation by email, followed by 
a maximum of 2 email reminders. The questionnaire started 
with questions regarding baseline characteristics, including 
age, sex, bodyweight and height, educational level, comorbid-
ity, work situation, and onset of OA complaints.

Non-surgical treatment modalities
Received non-surgical treatment modalities were asked about 
based on the multidisciplinary guideline, which consists of 
3 sequenced steps, called the Stepped Care Strategy (SCS) 
(Smink et al. 2011). These 3 steps are: (1) education, lifestyle 
advice, acetaminophen, glucosamine sulfate (optional); (2) 
exercise-based therapy, diet therapy, NSAIDs, tramadol; and 
(3) intra-articular injection. Multidisciplinary care, a treat-
ment option of step 3, was left out because this consists of 
treatment modalities similar to the monodisciplinary care of 
step 1 and 2 (Smink et al. 2011), which patients might find 
hard to distinguish. 

To assess whether the Dutch SCS and Choosing Wisely 
campaign (2015) resulted in higher utilization of non-surgical 
therapy, our results were compared with a similar Dutch study 

performed in 2013 (Hofstede et al. 2015). Higher utilization 
was defined as a 10% higher utilization rate (Grimshaw et al. 
2004).

Patient satisfaction
Patients were asked to rate their satisfaction regarding the 
treatment effect of the above-mentioned non-surgical treat-
ment modalities on a Likert scale from 1 (very unsatisfied) 
to 10 (very satisfied). For every received treatment 6 satis-
faction rates were asked about for the effect on symptoms: 
pain, swelling, and stiffness; and on participation: daily life, 
work, and sports/leisure. These outcomes are in line with the 
OMERACT-OARSI core domain set (Singh et al. 2017, Smith 
et al. 2019). A cut-off point of 6 or higher was used to distin-
guish between “satisfied” and “not satisfied.”

Statistics
Patient characteristics were described for the baseline charac-
teristics such as age, sex, BMI, and onset of OA complaints. 
Subgroup analyses were performed for hip versus knee OA 
patients. Statistical differences in baseline characteristics and 
received treatments were tested between these subgroups of 
OA patients using a Student’s t-test, Mann–Whitney U-test, or 
Fisher–Freeman–Halton Exact test if corresponding assump-
tions were met. 2 sensitivity analyses were performed: (1) 
among patients who completed the questionnaire preopera-
tively versus postoperatively to explore whether this biased 
the results and (2) among patients in paid employment to 
assess their satisfaction with treatment effects for work partic-
ipation to decide whether the results were biased by employ-
ment status at the time of surgery. All statistical analyses were 
performed using SPSS for Windows (Version 24.0; IBM Corp, 
Armonk, NY, USA). A significance level of p ≤ 0.05 was used.

Ethics, funding, and potential conflicts of interest
The Medical Ethics Review Committee of the Amsterdam 
UMC, location Academic Medical Center, confirmed that the 
Medical Research Involving Human Subjects Act (WMO) did 
not apply to this study and official approval is not required 
(reference number W17_325 #17.378). Informed consent 
was obtained from all participants included in the study. This 
project received funding from the Netherlands Organisation 
for Health Research and Development (ZonMw) (reference 
number 516000503). The funder had no role in the conducting 
of the study or the decision to publish. No competing interests 
were declared. 

Results

Of 371 invited patients, 186 were willing to participate 
(response rate 50%) and 175 patients completed the ques-
tionnaire (completion rate 94%; Figure 1). Mean age was 66 
(SD 8) years, 57% were female, 3 out of 4 were overweight 
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(median BMI 29 [IQR 25–33]) and 67% had no paid employ-
ment at the time of surgery (Table). Finally, in half of the 
patients, OA complaints lasted longer than 5 years.

Differences between hip and knee OA patients
The median BMI of knee OA patients was statistically sig-
nificantly higher (31 [IQR 27–36]) than that of the hip OA 
patients (28 [IQR 24–31]), and complaints lasted longer in 
knee OA patients (complaints > 5 years in 62%) than in hip 
OA patients (complaints > 5 years in 37%; Table). 

Received non-surgical treatments
Of the SCS treatments of step 1, acetaminophen was received 
most often (hip 73%, knee 79%; p = 0.4) and lifestyle advice 
least often (hip 60%, knee 62%; p = 0.9) (Figure 2). Glucos-
amine sulfate was received by 18% of hip OA patients and 
21% of knee OA patients (p = 0.7). Of the SCS treatments 
of step 2, exercise-based therapy was received most often 
by patients (hip 66%, knee 59%; p = 0.4), while diet therapy 
among overweight patients (hip 23%, knee 19%; p = 0.3) 
and tramadol (hip 11%, knee 20%; p = 0.1) were least often 
received. Intra-articular injections, the SCS step 3 treatment, 
were more often received by knee OA patients (47%) than by 
hip OA patients (10%; p < 0.01). 

Comparison of non-surgical treatment utilization over 
time
In comparison with the data from 2013 patients in 2018 were 
older (mean age 66 versus 64; p = 0.03), less often female 
(57% versus 72%; p = 0.01), more overweight (median 29 
[IQR 25–33] versus 28 [25–31]), and their OA complaints 
lasted longer (> 5 years 50% versus 43%; p <0.01).

In 2018, the hip and knee OA patients reported having 
received less exercise-based therapy (–12%, prevalence ratio 
(PR) = 0.85 (95% confidence interval [CI] 0.73–0.99), less 

Patients eligible for inclusion
October 2017 – April 2019

n = 371

Participated in the study
n = 186

Patients included in analysis 
n = 175 

Excluded (n = 185):
– did not respond, 160 
– unwilling to participate, 25

Exclusion:
Incomplete questionnaire

n = 11 

Figure 1. Flowchart of participating patients.
Patient characteristics of the total group of hip and knee OA patients 
and each group separately. Values are number (%) unless otherwise 
specified

	 Total OA	 Hip OA a	 Knee OA a

	 group	 n = 82	 n = 92
Variable	 n = 175	 (47%)	 (53%)

Mean age (SD) b 	 66 (8)	 66 (9)	 65 (7)
Female sex, n (%) c  	 100 (57)	 42 (51)	 57 (62)
BMI, median [IQR] d, e 	 29 [25–33]	 28 [24–31]	 31 [27–36] 
Educational level d			 
	 Primary	   48 (27)	 19 (23)	 29 (32)
	 Secondary	   72 (41)	 35 (43)	 36 (39)
	 College/university	   55 (31)	 28 (34)	 27 (29)
Comorbidity d, f     			 
	 Diabetes mellitus	   19 (11)	   6 (7)	 13 (14)
	 Cerebrovascular accident	   10 (6)	   3 (4)	   7 (8)
	 Cancer	   12 (7)	   5 (6)	   7 (8)
	 Cardiac diseases	   20 (11)	   5 (6)	 15 (16)
	 Migraine/severe headache	     9 (5)	   5 (6)	   4 (4)
	 High blood pressure	   54 (31)	 23 (28)	 31 (34)
	 Lung diseases	   20 (11)	   6 (7)	 14 (15)
	 Rheumatic diseases	   20 (11)	   8 (10)	 12 (13)
	 Other	   22 (13)	   9 (11)	 13 (14)
Work circumstances d		
	 Paid employment	   47 (27)	 22 (27)	 25 (27)
	 Self-employed	   10 (6)	   5 (6)	   5 (5)
	 No paid employment g	 118 (67)	 55 (67)	 62 (67)
Onset of OA complaints d, e     			 
	 < 1 year	     9 (5)	   4 (5)	   5 (5)
	 1–5 years	   78 (45)	 48 (59)	 30 (33)
	 > 5 years	   28 (16)	 12 (15)	 15 (16)
	 > 10 years	   37 (21)	 12 (15)	 25 (27)
	 > 20 years	   23 (13)	   6 (7)	 17 (19)
Region of the country d			 
	 North	   37 (21)	 21 (26)	 16 (17)
	 Middle	   25 (14)	 12 (15)	 12 (13)
	 South	 113 (65)	 49 (60)	 64 (70)

a 1 hip or knee is missing; IQR = interquartile range; SD = standard 
deviation; 
b Student’s t-test; 
c Fisher–Freeman–Halton exact test; 
d Mann–Whitney U-test; 
e Significant difference between groups p ≤ 0.05; 
f counting > 100% while more than one answer possible.
g Unemployed, retirement, etc.

Acetominophen (1)

Education in OA (1)

Education in treatments of OA (1)

Lifestyle advice (1)

Glucosamine sulfate (1)

Exercised based therapy (2)

(Topical) NSAID (2)

Dietary therapy if BMI ≥30 (2)

Dietary therapy if BMI ≥25 and <30 (2)

Tramadol (2)

Intra-articular injection (3)

0 10 20 30 40 50 60 70 80 90 100

Received non-surgical treatment (%)

Knee (n = 92)
Hip (n = 82)a

Figure 2. Non-surgical treatment received by hip and knee osteoar-
thritis (OA) patients according to the Stepped Care Strategy (Step 1, 
2, or 3). a Significant difference between hip and knee OA patients 
(Fisher–Freeman–Halton Exact test p ≤ 0.05). 
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glucosamine sulfate (–16%, PR = 0.56 [CI 0.39–0.87]), fewer 
NSAIDs (–15%, PR = 0.76 [CI 0.63–0.92]), and less tramadol 
(–10%, PR = 0.62 [CI 0.40–0.95]) than in 2013. For the other 
non-surgical treatments, non-significant differences in utiliza-
tion of less than 10% were found.

Satisfaction with non-surgical treatment
Regarding acetaminophen, 54% of the hip OA patients were 
satisfied with the effect on pain, 35% on stiffness, 30% on 
swelling, 41% on ADL, 31% on work, and 22% on sport and 
leisure participation (Figure 3). Figure 3 also shows these 
results of the other non-surgical treatments for hip OA patients 
and the same results for knee OA patients.

Though there were differences in percentages between satis-
fied hip and knee OA patients of up to 32% for instance for 
the effect of tramadol on pain, no significant differences were 
found for the distribution of satisfaction rates between hip and 
knee OA patients.

Sensitivity analyses 
Of the 175 patients, 112 (64%) completed the questionnaire 
preoperatively. No statistically significant differences were 
found in baseline characteristics except for country region: 
54% of preoperative patients came from the south versus 84% 
of postoperative. No statistically significant differences were 
found in received treatments except for education in treat-
ments of OA, which was received by 74% of the preoperative 
patients and 57% of postoperative (p = 0.03). Patients on the 
waiting list for surgery were less often satisfied than patients 
already operated on regarding physical therapy for stiffness 
(44% versus 61%, p = 0.03), NSAIDs for swelling (40% 
versus 65%, p = 0.04), NSAIDs for sport (29% versus 69%, 
p = 0.01), and tramadol for pain (38% versus 67%, p = 0.05).

Of the 175 patients, 57 (33%) had paid employment at the 
time of surgery. Patients with paid employment were younger 

(59 years, SD = 7) than patients without paid employment (69 
years, SD = 7; p < 0.001) and they were more highly educated 
than patients without paid employment (p < 0.01). In addition, 
diabetes mellitus was less common among patients with paid 
employment (p = 0.04) and rheumatic diseases were more 
common (p = 0.01). Lifestyle advice and exercise-based ther-
apy were received by more hip and knee OA patients with paid 
employment (both 77%) compared with patients without paid 
employment (52% and 54%, respectively; p < 0.01). Hip and 
knee OA patients with paid employment were more satisfied 
with the effect of NSAIDs for work participation (56% versus 
33%; p = 0.02), intra-articular injection (54% versus 20%; p < 
0.01) and exercise-based therapy (42% versus 40%; p = 0.6) 
than patients without paid employment at the time of surgery. 

Discussion

The most important finding of the present study was an unde-
ruse of non-surgical treatments reported by hip and knee OA 
patients. In terms of the SCS, step 1 treatments were received 
by up to 79%, step 2 by up to 66%, and step 3 by up to 47%. 
Regarding satisfaction with treatments, more than half of the 
patients were satisfied with the effect on pain of acetamino-
phen (hip), NSAIDs (hip and knee), tramadol (knee), exer-
cise-based therapy (hip and knee), and intra-articular injection 
(knee). However, satisfaction rates with non-surgical treat-
ments for work and sports/leisure participation were generally 
low. 

The comparison of non-surgical treatment utilization over 
time revealed that no treatment was received more often than 
in 2013 in the Netherlands. Non-surgical treatment remains 
underutilized and this is especially true for treatments of steps 
2 and 3. These results are in line with recent findings from 
Denmark showing underuse of non-surgical knee OA treat-

Acetominophen (1)

Glucosamine sulfate (1)

(Topical) NSAID (2)

Tramadol (2)

Exercised based therapy (2)

Dietary therapy (2)

Intra-articular injection (3)

Pain
Sti�ness
Swelling
ADL
Work
Sport/leisure

 Percentage with a satisfaction rate ≥6  

0 10 20 30 40 50 60 70 80 90 100

HIPS 

Pain
Sti�ness
Swelling
ADL
Work
Sport/leisure

Percentage with a satisfaction rate ≥6  

0 10 20 30 40 50 60 70 80 90 100

KNEES 

Figure 3. Percentage of hip and knee OA patients with a satisfaction rate ≥ 6 for effect 
of non-surgical treatment according to the Stepped Care Strategy (Step 1, 2, or 3) on 
pain, stiffness, swelling, activities of daily life (ADL), work, and sports/leisure.
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ment before referral to an orthopedic surgeon (Ingelsrud et al. 
2020). Underuse of NSAIDs and intra-articular injection might 
be related to safety implications (Charlesworth et al. 2019). 
However, it seems unlikely that this explains why these treat-
ments are not used or received by more than 50% of patients 
given the recommendation in the SCS strategy. This assump-
tion is also supported by the positive results of hyaluronic 
acid on knee-related function and knee complaints according 
to a recent RCT among working-age knee OA patients (Her-
mans et al. 2019). Also, our sensitivity analyses showed that 
patients with paid employment were especially satisfied with 
the effects of these intra-articular injections on work partici-
pation. The same was true for NSAIDs. Given the possible 
positive effect of these treatments on work participation for 
half of the patients, these treatments might be underutilized 
for working-age patients. Unfortunately, no work-related out-
comes are presented by Hermans et al. (2019). 

Several reasons for the underuse of the non-surgical treat-
ments can be mentioned. For instance, Hofstede et al. (2016) 
showed that an important barrier might be that orthopedic 
surgeons have little faith in the effectiveness of these treat-
ments. The same might be true for general practitioners’ atti-
tudes towards non-surgical treatment (Smink et al. 2014). 
For patients, positive experiences with surgery of people in 
their own environment may lead to the belief that non-surgi-
cal therapy is inferior to surgery (Hofstede et al. 2016), even 
though about 10% of hip OA patients and 20% of knee OA 
patients reported persistent pain after joint replacement, even 
after generic or indicated pain education (Beswick et al. 2012, 
Louw et al. 2019, Birch et al. 2020). Consequently, better 
education on the effectiveness of non-surgical treatments for 
both patients and healthcare professionals might support non-
surgical treatment utilization. Indeed, active regional imple-
mentation of the SCS, including a patient education booklet, 
educational outreach visits, and providing reminder material 
to general practitioners, resulted in increased adherence to 
the SCS (Smink et al. 2014). These findings justify further 
dissemination of this implementation strategy to healthcare 
providers of hip and knee OA patients. Our comparison of 
non-surgical treatment utilization over time also showed that 
initiatives based on the Choosing Wisely campaign will not 
produce the desired results when no additional implementa-
tion measures, as stated above, are taken. 

That patients were older and complaints lasted longer in the 
present study compared with the study from 2013 (Hofstede 
et al. 2015) can be interpreted as a trend towards a “wait and 
see” policy before arthroplasty. If this is the case, this waiting 
time can be used more effectively by non-surgical treatment. 
For instance, being overweight is more common in the pres-
ent study and diet therapy is used in only a third or less by the 
responding obese or overweight patients. The fact that at least 
30% of patients are satisfied with the effect of diet therapy 
on pain, and in knee OA patients also on stiffness, ADL, and 
sport/leisure, may support better use of this treatment. 

In this study, the core outcome domain set for total joint 
replacement (TJR) (Singh et al. 2017) recommending the use 
of pain, satisfaction, and participation is used to align outcomes 
of received non-surgical treatments with the outcomes of TJR. 
These outcomes are essential for providing better patient-tai-
lored care, particularly for chronic diseases like OA (Karsdal 
et al. 2014, Witjes et al. 2017). For example, work-disabled 
knee OA patients may be advised that hyaluronic acid in com-
bination with exercise-based therapy could provide the optimal 
non-surgical treatment for pain and work participation (Her-
mans et al. 2019). Additionally, patients might be encouraged 
to discuss which non-surgical treatments might be most benefi-
cial for their specific needs regarding symptoms and participa-
tion. Lastly, data on patient satisfaction regarding the effects 
on symptoms and participation of non-surgical treatment might 
stimulate healthcare professionals and researchers to prescribe 
and develop more effective treatment combinations. While 
interest in and social demand for these non-surgical treatments 
is growing (Karsdal et al. 2014, Skou et al. 2018), we hope that 
an increasing number of hip and knee OA patients receive non-
surgical treatment, thereby enabling surgery to be postponed.

Strengths and limitations
Our study has some limitations. Most importantly, we per-
formed a retrospective study relying on self-reported data, 
thus making our findings prone to recall bias. Therefore, in 
line with previous recommendations, we limited inclusion to 
patients who were scheduled for total hip or total knee arthro-
plasty or who underwent total hip or total knee arthroplasty 
no longer than 6 months previously (Hofstede et al. 2015). 
Another limitation might be that the patients’ satisfaction rates 
with the treatment effects, given the indication for surgery, are 
probably lower than the rates in patients in an earlier stage 
of OA. Thus, regarding external validity of our findings, our 
satisfaction rates may only be applicable to preoperative hip 
and knee OA patients. 

A strength of our study is that for the first time, as far as 
we are aware, we evaluated patient satisfaction regarding the 
effects of non-surgical treatments in hip and knee OA not 
only on pain but also on other symptoms like stiffness, and 
on participation as in work. Moreover, we were able to make 
a comparison regarding utilization of non-surgical treatment 
between the present study and data collected in a similar 
manner in 2013 (Hofstede et al. 2015). Another strength is 
our evaluation after the implementation of an evidence-based 
non-surgical SCS and the Choosing Wisely campaign. There-
fore, our findings on utilization of non-surgical therapy may 
be valid for countries with comparable initiatives and health-
care provision, although financial compensation for and social 
acceptance of treatments may differ according to country.

Conclusion
Non-surgical treatments for hip and knee OA patients appear 
underutilized in the Netherlands. Of the patients referred for 
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arthroplasty, generally more were satisfied with the effect of 
non-surgical treatment on pain than with the effect on partici-
pation in work and sports/leisure. Better insight into patients’ 
satisfaction regarding non-surgical treatment effects on symp-
toms and participation might stimulate patient-centered care 
and thereby increase better adherence.

This study was set up by a joint effort of AH, KK, LB, GK, SW, TB, RG, and 
PK. SW, AH, RG, and PK conceived and designed the study. AH designed 
and distributed the surveys and completed the data collection. YZ and PK 
were responsible for the processing and analyses of data. YZ drafted the first 
version of the article. AH and PK contributed to the further drafting of the 
article. KK, LB, GK, SW, TB, and RG all agreed on conception and design 
and contributed equally to interpretation of data and its critical revision. YZ 
and AH edited the manuscript and YZ wrote the final draft. PK is guarantor 
of the article. Final approval of the version for publication was agreed upon 
by all authors.
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