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Abstract
Purpose  Health care systems in most European countries were temporarily restructured to provide as much capacity as 
possible for the treatment of coronavirus disease 2019 (COVID-19) patients. Subsequently, all elective surgeries had to be 
cancelled and postponed for months. The aim of the present study was to assess the pretreatment health status before and 
after COVID-19-related cancellation and the psychosocial distress caused by the cancellation.
Methods  For this study, a questionnaire was developed collecting sociodemographic data and information on health status 
before and after the cancellation. To assess psychosocial distress, the validated depression module of the Patient Health 
Questionnaire (PHQ-9), was implemented. PHQ-9-Scores of 10 and above were considered to indicate moderate or severe 
depressive symptoms. In total, 119 patients whose elective orthopaedic surgery was postponed due to the COVID-19 pan-
demic were surveyed once at least 8 weeks after the cancellation.
Results  Seventy-seven patients (65%; 34 female, 43 male) completed the questionnaire and were included. The predominant 
procedures were total knee arthroplasty (TKA), hip arthroscopy and foot and ankle surgery. The mean pain level significantly 
increased from 5.5 ± 2.2 at the time of the initially scheduled surgery to 6.2 ± 2.5 at the time of the survey (p < 0.0001). The 
pain level before cancellation of the surgery was significantly higher in female patients (p = 0.029). An increased analgetic 
consumption was identified in 46% of all patients. A mean PHQ-9 score of 6.1 ± 4.9 was found after cancellation. PHQ-9 
scores of 10 or above were found in 14% of patients, and 8% exhibited scores of 15 points or above. Significantly higher 
PHQ-9 scores were seen in female patients (p = 0.046). No significant differences in PHQ-9 scores were found among age 
groups, procedures or reasons for cancellation.
Conclusion  Cancellation of elective orthopaedic surgery resulted in pain levels that were significantly higher than when the 
surgery was scheduled, leading to increased analgesic use. Additionally, significant psychosocial distress due to the cancel-
lation was identified in some patients, particularly middle-aged women. Despite these results, confidence in the national 
health care system and in the treating orthopaedic surgeons was not affected.
Level of evidence  Level III.

Keywords  Coronavirus · COVID · COVID-19 · SARS-CoV-2 · Arthroplasty · Arthroscopy · Pandemic · Orthopedic 
surgery · Depression · Psychosocial distress

Abbreviations
COVID-19	� Coronavirus disease 2019
THA	� Total hip arthroplasty
TKA	� Total knee arthroplasty
PHQ-9	� Patient Health Questionnaire
SARS-CoV-2	� Severe acute respiratory syndrome corona-

virus 2
SF-36	� Short Form-36
WHO	� World Health Organization
VAS	� Visual analogue scale

 *	 Florian Pohlig 
	 florian.pohlig@mri.tum.de

1	 Department of Orthopaedic Surgery, Klinikum Rechts der 
Isar, Technical University Munich, Ismaninger Strasse 22, 
81675 Munich, Germany

2	 Department of Psychosomatic Medicine, Klinikum rechts 
der Isar, Technical University of Munich, Langerstrasse 3, 
81675 Munich, Germany

3	 Department of Orthopaedic Surgery and Traumatology, 
Kantonsspital Baselland (Bruderholz, Liestal, Laufen), 
4101 Bruderholz, Switzerland

http://orcid.org/0000-0002-8867-2973
http://crossmark.crossref.org/dialog/?doi=10.1007/s00167-021-06529-4&domain=pdf


2380	 Knee Surgery, Sports Traumatology, Arthroscopy (2021) 29:2379–2385

1 3

Introduction

On March 11th 2020, the World Health Organization 
(WHO) declared COVID-19 a pandemic due to the rapid 
spread around the globe. As a response, health care sys-
tems in most European countries were temporarily restruc-
tured to provide as much capacity as possible for the treat-
ment of COVID-19 patients. Subsequently, all elective 
surgeries had to be cancelled and postponed for months 
[7, 13, 20].

In this context, for many elective orthopaedic proce-
dures, e.g., total hip or knee arthroplasty, it is known that 
longer waiting times may adversely affect the postopera-
tive outcome [30]. Furthermore, higher levels of pain and 
loss of physical function can be preoperatively observed 
[6]. Several studies have also demonstrated that longer 
waiting times are associated with a poorer pretreatment 
health status [7, 8, 28]. Although patients with poorer pre-
treatment health status may benefit more from surgery, 
Fielden et al. demonstrated that post-treatment health sta-
tus remained lower than in patients who received treatment 
more quickly [8].

On the other hand, aspects of mental health often remain 
underestimated. Psychosocial distress, a term used to 
describe a variety of psychosocial symptoms, including 
depression, poor coping, anxiety and somatization, is known 
to negatively influence postoperative results in patients with 
musculoskeletal disorders [4, 21]. Approximately 25% of 
patients undergoing total hip or knee arthroplasty exhibit 
relevant levels of psychosocial distress resulting in higher 
postoperative pain levels and poor physical function [21]. 
In particular, Ayers et al. demonstrated inferior short- and 
mid-term results in patients with high levels of psychosocial 
distress undergoing total knee arthroplasty [1]. These results 
emphasize the importance of mental health for favourable 
postoperative outcomes in orthopaedic patients.

For the present study it was hypothesized that the 
COVID-related cancellation and postponement of the 
scheduled elective orthopaedic surgery lead to (1) higher 
pretreatment pain levels and (2) psychosocial distress with 
depressive symptoms.

Material and methods

The present study was approved by the local ethics com-
mittee (IRB 313/20, Technical University of Munich) and 
informed consent was acquired from every subject prior 
to inclusion.

All patients (n = 119) whose elective orthopaedic sur-
gery at a large university hospital was postponed due to 

the COVID-19 pandemic between March 12th and April 
30th 2020 were included in the present study. Patients 
were either contacted by email with a link to the online 
version of the questionnaire or by mail with a paper ver-
sion of the questionnaire and a prepaid return envelope 
at least 8 weeks after the cancellation. Detailed informa-
tion about the purpose of the study and instructions for 
responding were included. After 7 days, all patients were 
sent a reminder email or letter. Three weeks after the ini-
tial contact, study enrolment was closed.

Seventy-seven completed surveys were collected within 
the study period, resulting in a response rate of 65%. 
Almost equal distributions were found regarding gender 
and age groups (Table 2). The predominant procedures in 
the study cohort were total knee arthroplasty (TKA) (30%), 
hip arthroscopy (26%) and foot and ankle surgery (14%). 
Seventy-nine percent of the procedures were cancelled by 
the hospital due to national governmental restrictions during 
the pandemic, whereas 16% of the patients cancelled them-
selves because of concerns regarding a potential COVID-19 
infection. Sixty-one percent of the surveyed patients would 
have undergone surgery even during the ongoing pandemic 
if possible. Only 3% of all patients cancelled the surgery to 
leave capacity for COVID-19 treatment.

Questionnaire

For the present study, a questionnaire including a general 
section with sociodemographic and medical information was 
developed. This section included items on age group, sex, 
type of elective orthopaedic surgery, subjective urgency for 
surgical treatment and the reason for cancellation (Supp. 1). 
The pain level at the time when the operation was scheduled 
and after the COVID-19-related cancellation of the surgery 
was assessed by the visual analogue scale (VAS). Further-
more, 12 items regarding personal and occupational restric-
tions due to the orthopaedic disease and the associated loss 
of confidence in treating physicians and the health system 
utilizing a five-level Likert scale were included.

The questionnaire was combined with a previously 
published self-assessment distress measurement tool, the 
depression module of the Patient Health Questionnaire 
(PHQ) to assess the level of distress associated with the 
postponement of the scheduled surgery [18, 19]. With only 
nine items, the PHQ-9 is only half the length of many other 
depression measures yet exhibits comparable sensitivity and 
specificity for a standard cut-off score of 10 or above, as 
previously described by Kroenke et al. [18]. According to 
a recent study by Levis et al., specificity can be maximized 
with a cut-off score of 15 points but at the expense of sen-
sitivity [19]. Thus, the PHQ-9 is a suitable and validated 
self-assessment measure to accurately screen patients for 
depressive symptoms. All items of the PHQ-9 assess the 
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occurrence of certain depression symptoms within the past 
two weeks by means of a four-level scale (never = 0 points, 
on single days = 1 point, on more than half of all days = 2 
points, almost every day = 3 points). The total PHQ-9 score 
was then interpreted according to Table 1. According to 
Kroenke et al. and Levis et al., 10 points were considered 
as the cut-off for psychosocial distress, whereas 15 points 
or above was interpreted as clinically relevant depression 
[18, 19] (Table 2).

Statistical analysis

Statistical analysis was performed with SPSS Statistics 26 
(IBM, Armonk, USA). Descriptive statistics were calculated 

for all sample characteristics. Mean pain levels before and 
after cancellation of the surgery were calculated and com-
pared using a t-test for paired samples.

Mean PHQ-9 scores were calculated for each subgroup 
and compared by two-way ANOVA and a Hochberg and 
Games-Howell post hoc test. A p value of ≤ 0.05 was con-
sidered statistically significant.

Sample-size power analysis of β = 0.20 and α = 0.05 was 
performed using the prevalence for moderate and severe 
depression in the general population and the anticipated 
incidence of depression in the study group. Based on this 
analysis, a minimum of 67 subjects was needed to power 
the study adequately.

Results

The mean pain level significantly increased from 5.5 ± 2.2 
at the time of the initially scheduled surgery to 6.2 ± 2.5 
at the time of the survey (p < 0.0001). Accordingly, 29 
patients (38%) declared that they had increased analge-
sic use. The pain level before cancellation of the surgery 
was significantly higher in female patients (p = 0.029). 

Table 1   PHQ-9 Values and interpretation

Total value Severity of depression

1–4 Minimal depressive symptoms
5–9 Mild depressive symptoms
10–14 Moderate depressive symptoms
15–27 Severe depressive symptoms

Table 2   Sociodemographic 
data, types of procedures 
and reasons for cancellation; 
absolute number of patients 
is given with percentage in 
brackets

Mean PHQ-9 scores for each subgroup with standard deviation (SD); p value is given for differences in 
PHQ-9 scores among all groups
*Marks statistically significant differences with p ≤ 0.05

Number of patients PHQ-9 p value

Mean score SD

Gender Female 34 (44%) 7.4 5.3 0.046*
Male 43 (56%) 5.1 4.4

Age group  < 30a 5 (6%) 5.6 2.5
30-49a 19 (25%) 5.7 5.5 n.s
50-59a 14 (18%) 7.2 5.6 n.s
60-69a 16 (21%) 6.7 6.2 n.s
70-79a 18 (23%) 5.1 3.3 n.s
 > 80a 5 (7%) 7.0 3.1 n.s

Procedure THA 7 (9%) 7.3 4.9
Revision THA 4 (5%) 7.0 7.7 n.s
TKA 23 (30%) 6.3 4.4 n.s
Revision TKA 4 (5%) 8.3 6.3 n.s
Hip arthroscopy 20 (26%) 6.4 5.7 n.s
Arthroscopic biopsy 4 (5%) 8.8 2.5 n.s
Foot and ankle surgery 11 (14%) 3.5 3.1 n.s
Benign tumor resection 4 (5%) 3.0 3.5 n.s

Reason for 
cancellation

Fear of COVID infection 12 (16%) 4.8 4.6
Leaving capacity for COVID 

patients
2 (3%) 2.0 0.0 n.s

Cancellation by hospital 61 (79%) 6.3 4.9 n.s
Personal reasons 2 (3%) 11.0 5.7 n.s

Total 77 (100%) 6.1 4.9
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No significant difference in pain level regarding gender 
was seen after the cancellation. Patients waiting for resec-
tion of a benign musculoskeletal tumour showed signifi-
cantly lower pain levels before and after the cancellation 
(p = 0.011; p = 0.016) than the pain levels associated with 
all other procedures. Age group and the reason for cancel-
lation had no significant impact on pain level.

No significant loss of confidence in the national health 
system, the hospital or the orthopaedic surgeon was identi-
fied in the present cohort (Table 3). Significant limitations 
in private (56%) and occupational life (30%) were reported 
due to cancelled surgery. A vast majority of the surveyed 
patients (88%) did not reconsider the subjective necessity 
of the surgery after the cancellation.

A mean PHQ-9 score of 6.1 ± 4.9 was found in the pre-
sent cohort after cancellation of the scheduled surgery. 
Individual scores ranged from 0 to 23 points. A score of 
10 points or above was found in 14 patients (18%). Six 
patients had a score of 15 points or more (8%). Subgroup 
analysis revealed that 5 out of 14 patients (36%) with a 
PHQ-9 score of 10 points or above were between 60 and 
69 years old. Four of these five patients were female. In 
the 50–59 years age group, four patients (29%) with scores 
of more than 10 points were identified. Only two patients 
older than 70 years showed scores above the cut-off value. 
Two-way ANOVA revealed significantly higher PHQ-9 
scores in female patients than in male patients, with 7.4 
and 5.1 points, respectively (p = 0.046) (Table 2). No sig-
nificant differences in PHQ-9 scores could be observed 
among age groups, procedures or reasons for cancellation.

Discussion

The most important findings of the present study were a sig-
nificant increase of pain level from the time of the initially 
scheduled surgery to the time of the survey. Additionally, 
significant psychosocial distress due to the cancellation was 
identified in some patients, particularly middle-aged women.

A newly developed questionnaire including the validated 
PHQ-9 was used to survey patients whose elective opera-
tions in the orthopaedic department had been postponed due 
to the COVID-19 pandemic. The response rate was 65% and 
is therefore in line with a large analysis by Mindell, who 
reported average response rates of 45–66% in seven large 
national health examination surveys in Europe, and with a 
meta-analysis by Baruch, who identified an average response 
rate of 48% in 490 survey studies [3, 25].

The gender ratio shows a predominance of males in con-
trast to the general ratio for endoprosthetic joint replacement 
in large study groups [15]. This is due to the relatively high 
proportion (25%) of hip arthroscopies in the patient popula-
tion, in which male patients predominate. The risk of devel-
oping COVID-19 increases with age (> 50 years), and these 
patients are considered to be at risk [12, 22, 27, 35]. In the 
study cohort, 69% of the participating subjects can thus be 
classified as high-risk patients. For this reason, it is surpris-
ing that only 16% of the patients cancelled their surgery on 
their own due to fear of a COVID-19 infection as part of the 
hospital treatment. Interestingly, 61% of the patients would 
have undergone their surgery during the pandemic, even 
though they were at risk. This is in accordance with a study 
by Parvizi et al., although 85% of patients understood and 
agreed with public health measures to curb infections [5]. 

Table 3   Results of items on confidence in national health system, impact of the disease on personal life and the urgency of the surgery; a five-
level Likert scale was applied: “does NOT apply” = 1 point to “does completely apply” = 5 points

Percentage of answers for each item and degree of agreement as well as mean point value with SD for each item were calculated

Due to the COVID-19 related cancellation of my orthope-
dic surgery…

Does 
NOT 
apply (1)

Does rather 
NOT apply 
(2)

Undecided (3) Does 
rather 
apply (4)

Does com-
pletely apply 
(5)

Mean 
point 
value

SD

… I lost confidence in the public health system 74% 17% 5% 3% 1% 1.4 0.8
… I lost confidence in the hospital 88% 8% 3% 1% 0% 1.2 0.5
… I lost confidence in my orthopedic surgeon 94% 4% 1% 1% 0% 1.1 0.4
… I am afraid of a negative impact on my disease 23% 14% 21% 30% 12% 2.9 1.4
… I am more concerned about my disease 14% 18% 21% 26% 20% 3.2 1.3
… I have more disease associated limitations in my 

private life
26% 7% 12% 34% 21% 3.2 1.5

… I have more disease associated limitations in my 
occupational life

52% 11% 8% 13% 17% 2.3 1.6

… I am reconsidering the necessity of the surgery 78% 10% 1% 5% 5% 1.5 1.1
… I decided to even further postpone the surgery 58% 12% 12% 6% 11% 2.0 1.4
… I underwent surgery in another hospital 100% 0% 0% 0% 0% 1.0 0
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In the present study, the majority (79%) of elective ortho-
paedic operations were cancelled by our institution accord-
ing to governmental restrictions and general international 
guidelines [16, 17, 24, 33]. It was surprising that only 3% of 
all patients cancelled their surgery to leave capacity for the 
treatment of COVID-19 patients. This is possibly an expres-
sion of selfish behaviour in medical care during the COVID-
19 pandemic. In this context, Garbe et al. investigated the 
relationship between personality traits and egoistic stockpil-
ing of toilet paper in an online survey in 22 countries [10]. 
The results showed that people who felt more threatened by 
COVID-19 stored more toilet paper. The authors interpreted 
their results as an expression of concerns regarding the loss 
of control in this group. One could interpret the results of the 
present study as an expression of high pain levels rather than 
selfish behaviour. However, not all orthopaedic conditions 
included in the study were associated with increased pain 
levels which potentially supports the conclusion by Garbe 
et al., at least in some cases [10].

Multiple factors influence pain caused by osteoarthritis, 
which in turn has a significant impact on social and psy-
chological functioning [2, 6]. In our cohort, the pain level 
increased significantly while waiting for surgery, despite 
38% of our patients reporting an increased consumption of 
analgesic medication during the waiting period for the oper-
ation. In this context, Gregori et al. reported in a large sys-
tematic review and meta-analysis about uncertainty regard-
ing the effect of popular painkillers such as nonsteroidal 
anti-inflammatory drugs compared to placebo on personal 
pain levels [11]. These results highlight the significance of 
the effect of mental aspects on subjective pain perception. 
On the other hand, Wang et al. reported increasing pain and 
radiographic signs of progression of osteoarthritis during 
1 year of conservative treatment, emphasizing the physical 
component of pain in severe osteoarthritis [34].

Contrary to popular belief, women often exhibit higher 
pain levels, particularly in musculoskeletal disorders [9]. 
This could be confirmed in the present study; however, sig-
nificantly higher pain levels in female than in male patients 
could only be identified before the operation was cancelled. 
The lowest pain levels among the musculoskeletal disorders 
in our study were identified for benign tumours. This can 
possibly be explained by the potential functional impair-
ment due to the tumour but often in the absence of pain in 
the actual sense.

Samsson et al. emphasized that expectations of proce-
dures such as surgery are closely related to perceptions of 
outcome [32]. Fortunately, the present study showed no 
general loss of faith in the national healthcare system or in 
the attending physicians in our department due to the post-
ponement of the operation. Significant limitations in pri-
vate and occupational life were not only due to cancelled 
surgery but also in general due to lockdown measures in the 

context of the COVID-19 pandemic. In the present study, 
patients hardly reconsidered the necessity of the operation. 
The primary indication was even confirmed by persistent or 
increasing pain. In addition to pain level, many other factors, 
such as income and socioeconomic status, influence waiting 
time for elective surgery, independent of the current pan-
demic [26]. However, only a few studies have investigated 
the potential influence of waiting time for elective surgery 
on postoperative outcome. In this context, Nilsdotter et al. 
conducted a study including 124 patients who underwent 
total hip arthroplasty in a timely manner or with a delay of 
3 months (which roughly corresponds to our waiting time in 
the context of the coronavirus pandemic) [29]. In their study, 
the authors found no difference in postoperative outcome 
after 1 year. Similar results were published by Quon et al. 
[31]. They examined the effect of a 3-month waiting time on 
pain intensity after electrosurgical lumbar discectomy and 
identified a modest likelihood of experiencing more pain 
6 months postoperatively in the delayed surgery group.

As shown in Table 1, the severity of the depressive mood 
is divided into four levels using the PHQ-9 questionnaire. 
In the present study, 14% of the participants met the criteria 
for moderate or severe depression with more than 10 or 15 
points, respectively. This is perfectly in line with a PHQ-9 
validation study conducted by Martin et al., who identified 
a prevalence of depressive symptoms of 9.2% among 2066 
subjects in a representative sample [23]. In another study 
including 5018 subjects, Kocalevent et al. found a preva-
lence of major depressive disorder of 5.6% [14]. Again, this 
is supportive of our results, as we identified 8% of patients 
with major depressive symptoms. Furthermore, in concord-
ance with Martin et al. and Kocalevent et al., we observed 
significantly higher scores in females than in male patients 
(7.4 vs. 5.1 points; p = 0.0046). In contrast to Kocalevent 
et al., the highest PHQ-9 scores in our cohort were observed 
in middle-age individuals, not old individuals [14]. How-
ever, this could be explained by the fact that they examined 
a representative population sample compared to the patient 
group with an orthopaedic disease in our study. Considering 
the proportion of patients with moderate to severe depressive 
symptoms, psychological support would be desirable, but 
this also poses a particular challenge in terms of availability 
in times of the COVID-19 pandemic.

However, several limitations of the present study have 
to be noted. First, the survey was only conducted at a sin-
gle time point after the surgery was cancelled during the 
COVID-19 pandemic. Thus, no change in psychosocial dis-
tress before and after the cancellation of the surgery could 
be identified. Second, the cohort consisted of patients with a 
wide variety of orthopaedic conditions that are accompanied 
by different functional limitations. Third, only the PHQ-9 
was previously validated which is potentially limiting the 
interpretation of the results. Fourth, the relatively small 
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number of patients in the study cohort must also be noted as 
a further limitation.

Conclusions

Cancellation and postponement of elective orthopaedic sur-
gery caused significantly higher pain levels than those at the 
time when the surgery was scheduled, potentially leading to 
increased analgesic consumption. Additionally, significant 
psychosocial distress due to the cancellation may be induced 
in some patients, particularly middle-aged women. Despite 
these results, confidence in the national health care system 
and in the treating orthopaedic surgeons was not affected. 
However, to date, it is not clear whether the postponement 
of the surgery will lead to an inferior functional outcome 
postoperatively.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00167-​021-​06529-4.

Acknowledgements  Not applicable.

Authors’ contributions  CK: study design, preparation of manuscript. 
ME: data acquisition, preparation of manuscript. UL: study design, data 
analysis, approval of manuscript. CS: data acquisition, data analysis. 
AD: study design, data analysis, approval of manuscript. MTH: data 
analysis, approval of manuscript. RvE-R: study design, approval of 
manuscript. FP: study design, preparation of manuscript, approval of 
manuscript.

Funding  Open Access funding enabled and organized by Projekt 
DEAL.

Declarations 

Conflict of interest  All authors declare that they have no competing 
interests.

Ethical approval  The present study was approved by the local ethics 
committee (313/20).

Informed consent  Informed consent was acquired from every subject 
prior to inclusion.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Ayers DC, Franklin PD, Ploutz-Snyder R, Boisvert CB (2005) 
Total knee replacement outcome and coexisting physical and emo-
tional illness. Clin Orthop Relat Res 440:157–161

	 2.	 Bartley EJ, Palit S, Staud R (2017) Predictors of osteoarthritis 
pain: the importance of resilience. Curr Rheumatol Rep 19:57

	 3.	 Baruch Y, Holtom BC (2008) Survey response rate levels and 
trends in organizational research. Human Relations 61:1139–1160

	 4.	 BenDebba M, Torgerson WS, Long DM (1997) Personality traits, 
pain duration and severity, functional impairment, and psycho-
logical distress in patients with persistent low back pain. Pain 
72:115–125

	 5.	 Brown TS, Bedard NA, Rojas EO, Anthony CA, Schwarzkopf R, 
Barnes CL, Parvizi J et al (2020) The effect of the COVID-19 pan-
demic on electively scheduled hip and knee arthroplasty patients 
in the united states. J Arthroplasty 35:S49–S55

	 6.	 Desmeules F, Dionne CE, Belzile E, Bourbonnais R, Fremont P 
(2009) Waiting for total knee replacement surgery: factors associ-
ated with pain, stiffness, function and quality of life. BMC Mus-
culoskelet Disord 10:52

	 7.	 Donell ST, Thaler M, Budhiparama NC, Buttaro MA, Chen AF, 
Diaz-Ledezma C et al (2020) Preparation for the next COVID-
19 wave: the european hip society and european knee associ-
ates recommendations. Knee Surg Sports Traumatol Arthrosc 
28:2747–2755

	 8.	 Fielden JM, Cumming JM, Horne JG, Devane PA, Slack A, Gal-
lagher LM (2005) Waiting for hip arthroplasty: economic costs 
and health outcomes. J Arthroplasty 20:990–997

	 9.	 Fillingim RB, King CD, Ribeiro-Dasilva MC, Rahim-Williams 
B, Riley JL 3rd (2009) Sex, gender, and pain: a review of recent 
clinical and experimental findings. J Pain 10:447–485

	10.	 Garbe L, Rau R, Toppe T (2020) Influence of perceived threat of 
Covid-19 and HEXACO personality traits on toilet paper stockpil-
ing. PLoS ONE 15:e0234232

	11.	 Gregori D, Giacovelli G, Minto C, Barbetta B, Gualtieri F, Azzo-
lina D et al (2018) Association of pharmacological treatments 
with long-term pain control in patients with knee osteoarthritis: a 
systematic review and meta-analysis. JAMA 320:2564–2579

	12.	 Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX et al (2020) 
Clinical characteristics of coronavirus disease 2019 in China. N 
Engl J Med 382:1708–1720

	13.	 Kaiser R, Svoboda N, Waldauf P, Netuka D (2021) The economic 
and psychological impact of cancellations of elective spinal sur-
geries in the Covid-19 era. Br J Neurosurg 18:1–5

	14.	 Kocalevent RD, Hinz A, Brahler E (2013) Standardization of the 
depression screener patient health questionnaire (PHQ-9) in the 
general population. Gen Hosp Psychiatry 35:551–555

	15.	 Konopka JF, Lee YY, Su EP, McLawhorn AS (2018) Quality-
adjusted life years after hip and knee arthroplasty: health-related 
quality of life after 12,782 joint replacements. JB JS Open Access 
3:e0007

	16.	 Kort NP, Barrena EG, Bedard M, Donell S, Epinette JA, Gomberg 
B et al (2020) Recommendations for resuming elective hip and 
knee arthroplasty in the setting of the SARS-CoV-2 pandemic: 
the European hip society and European knee associates survey of 
members. Knee Surg Sports Traumatol Arthrosc 28:2723–2729

	17.	 Kort NP, Barrena EG, Bedard M, Donell S, Epinette JA, Gomberg 
B et al (2020) Resuming elective hip and knee arthroplasty after 
the first phase of the SARS-CoV-2 pandemic: the European Hip 
Society and European Knee Associates recommendations. Knee 
Surg Sports Traumatol Arthrosc 28:2730–2746

	18.	 Kroenke K, Spitzer RL, Williams JB (2001) The PHQ-9: valid-
ity of a brief depression severity measure. J Gen Intern Med 
16:606–613

https://doi.org/10.1007/s00167-021-06529-4
http://creativecommons.org/licenses/by/4.0/


2385Knee Surgery, Sports Traumatology, Arthroscopy (2021) 29:2379–2385	

1 3

	19.	 Levis B, Benedetti A, Thombs BD, Collaboration DESD (2019) 
Accuracy of Patient Health Questionnaire-9 (PHQ-9) for screen-
ing to detect major depression: individual participant data meta-
analysis. BMJ 365:l1476

	20.	 Liebensteiner MC, Khosravi I, Hirschmann MT, Heuberer PR, 
Board of the AGASoA, Joint S et al (2020) Massive cutback in 
orthopaedic healthcare services due to the COVID-19 pandemic. 
Knee Surg Sports Traumatol Arthrosc 28:1705–1711

	21.	 Lingard EA, Riddle DL (2007) Impact of psychological distress on 
pain and function following knee arthroplasty. J Bone Joint Surg 
Am 89:1161–1169

	22.	 MacLaren G, Fisher D, Brodie D (2020) Preparing for the most 
critically Ill patients with COVID-19: the potential role of extra-
corporeal membrane oxygenation. JAMA 323:1245–1246

	23.	 Martin A, Rief W, Klaiberg A, Braehler E (2006) Validity of the 
brief patient health questionnaire mood scale (PHQ-9) in the gen-
eral population. Gen Hosp Psychiatry 28:71–77

	24.	 Massey PA, McClary K, Zhang AS, Savoie FH, Barton RS (2020) 
Orthopaedic surgical selection and inpatient paradigms during 
the coronavirus (COVID-19) pandemic. J Am Acad Orthop Surg 
28:436–450

	25.	 Mindell JS, Giampaoli S, Goesswald A, Kamtsiuris P, Mann C, 
Mannisto S et al (2015) Sample selection, recruitment and partici-
pation rates in health examination surveys in Europe–experience 
from seven national surveys. BMC Med Res Methodol 15:78

	26.	 Monstad K, Engesaeter LB, Espehaug B (2014) Waiting time and 
socioeconomic status–an individual-level analysis. Health Econ 
23:446–461

	27.	 Mouton C, Hirschmann MT, Ollivier M, Seil R, Menetrey J (2020) 
COVID-19: ESSKA guidelines and recommendations for resum-
ing elective surgery. J Exp Orthop 7:28

	28.	 Nikolova S, Harrison M, Sutton M (2016) The impact of wait-
ing time on health gains from surgery: evidence from a national 
patient-reported outcome dataset. Health Econ 25:955–968

	29.	 Nilsdotter AK, Lohmander LS (2002) Age and waiting time as 
predictors of outcome after total hip replacement for osteoarthri-
tis. Rheumatol (Oxf) 41:1261–1267

	30.	 Ostendorf M, Buskens E, van Stel H, Schrijvers A, Marting L, 
Dhert W et al (2004) Waiting for total hip arthroplasty: avoidable 
loss in quality time and preventable deterioration. J Arthroplasty 
19:302–309

	31.	 Quon JA, Sobolev BG, Levy AR, Fisher CG, Bishop PB, Kopec 
JA et al (2013) The effect of waiting time on pain intensity after 
elective surgical lumbar discectomy. Spine J 13:1736–1748

	32.	 Samsson KS, Bernhardsson S, Larsson ME (2017) “Take me seri-
ously and do something!”: a qualitative study exploring patients’ 
perceptions and expectations of an upcoming orthopaedic consul-
tation. BMC Musculoskelet Disord 18:367

	33.	 Soreide K, Hallet J, Matthews JB, Schnitzbauer AA, Line PD, 
Lai PBS et al (2020) Immediate and long-term impact of the 
COVID-19 pandemic on delivery of surgical services. Br J Surg 
107:1250–1261

	34.	 Wang Y, Teichtahl AJ, Abram F, Hussain SM, Pelletier JP, Cicut-
tini FM et al (2018) Knee pain as a predictor of structural pro-
gression over 4 years: data from the osteoarthritis initiative, a 
prospective cohort study. Arthritis Res Ther 20:250

	35.	 Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z et al (2020) Clini-
cal course and risk factors for mortality of adult inpatients with 
COVID-19 in Wuhan, China: a retrospective cohort study. Lancet 
395:1054–1062

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	COVID-19-related cancellation of elective orthopaedic surgery caused increased pain and psychosocial distress levels
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 
	Level of evidence 

	Introduction
	Material and methods
	Questionnaire
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements 
	References




