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Aim: Limited data are available on the impact of the coronavirus disease 2019 (COVID-19) pandemic on patient-reported outcome measures (PROMs) in patients who underwent spine surgery. In this study, we aimed to investigate the associations between the COVID-19 outbreak in Taiwan (May 2021) and PROMs in patients who underwent spine surgery.

Method: We retrospectively identified patients who underwent spine surgery during identical defined 6-week time-intervals (May 16 to June 30) in 2019, 2020, and 2021. PROMs, including visual analog scale (VAS) score for pain, Oswestry disability index (ODI), and EuroQol-5D (EQ-5D), were investigated before surgical intervention and at a 1-month follow-up. Relevant clinical information was collected from the electronic medical records of patients. Linear regression analysis was used to examine the association between the pandemic in 2021 (vs. 2019/2020) and the PROMs after adjusting for age, sex, and relevant clinical variables.

Results: The number of patients who underwent spine surgery at our hospital during the identical defined 6-week time-intervals in 2019, 2020, and 2021 was 77, 70, and 48, respectively. The surgical intervention significantly improved VAS, ODI, and EQ-5D of the patients (1 month after surgery vs. before surgery, all p < 0.001) in all three study periods. However, there was a significant between-group difference in change from baseline in VAS (p = 0.002) and EQ-5D (p = 0.010). The decrease in VAS and increase in EQ-5D after surgery in 2021 were not as much as those in 2019 and 2020. The associations between the pandemic in 2021 (vs. 2019/2020) and changes in VAS (β coefficient 1.239; 95% confidence interval [CI] 0.355 to 2.124; p = 0.006) and EQ-5D (β coefficient, −0.095; 95% CI, −0.155 to −0.035; p = 0.002) after spine surgery were independent of relevant clinical factors.

Conclusion: There was less improvement in short-term PROMs (VAS and EQ-5D) after spine surgery during the COVID-19 pandemic. Assessment of PROMs in surgical patients during a pandemic may be clinically relevant, and psychological support in this condition might help improve patients' outcomes.
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INTRODUCTION

Since the coronavirus disease 2019 (COVID-19) pandemic (1), the health care system worldwide has encountered a huge challenge. The large patient volume, shortage of medical staff, and imperative quarantine and lockdown changed daily medical practice and health care quality (2, 3). For example, an increase in body weight and body mass index during the pandemic may be associated with an increased incidence of cardiovascular risk factors and subsequent risk of cardiovascular diseases (4, 5).

Similar conditions have also been seen in surgeries (6). The impact of the pandemic on surgical volume may lead to postponement of elective surgeries (7–9), which may have unfavorable effects on patient outcomes (10). In fact, a recent global survey (11) showed that hip fracture service was disrupted during the pandemic, thereby impacting health and social care experienced by the patients. This dilemma was also noted in cardiovascular (12), gastrointestinal, and (13) oncology (14) surgeries.

Moreover, the aforementioned issues may have negative effects on patients' psychosocial function (15). Patient-reported outcome measures (PROMs) are important assessment of quality in spine surgery (16). However, there are limited data on the impact of the COVID-19 pandemic on PROMs in patients who underwent spine surgery. Furthermore, a COVID-19 outbreak occurred in Taiwan in May 2021. This study aimed to investigate the associations between the COVID-19 outbreak in Taiwan and PROMs in patients who underwent spine surgery.



METHODS

We hypothesized that a pandemic may have an impact on PROMs in patients undergoing spine surgery. A level 3 outbreak alert for COVID-19 was announced by the Taiwan Center of Disease Control on May 15, 2021. We conducted a retrospective study to investigate the changes in PROMs after spine surgery before and after the level 3 outbreak in Taiwan. A total of 13,329 patients had confirmed COVID-19 in Taiwan between May 16, 2021, and June 30, 2021 (only 7 patients had confirmed COVID-19 during the same time frame in 2020). Hence, we retrospectively identified patients who underwent spine surgery in our hospital during identical defined 6-week time-intervals (May 16 to June 30) in 2019, 2020, and 2021. Several measures of perioperative and postoperative quality of care, as well as PROMs in the three study periods, were investigated. This study was conducted following the Declaration of Helsinki. The study protocol was approved by the Institutional Review Board of Taichung Veterans General Hospital, Taichung, Taiwan (approval number: CE21395B).

We included adult patients who were admitted for spine surgery during the study period. Several PROMs, including visual analog scale (VAS) for pain (17), Oswestry disability index (ODI) (18), and EuroQol-5D (EQ-5D) (19), were investigated before surgical intervention and at 1-month follow-up. Patients who had missing information on the PORMs were excluded. Assessment of PROMs was conducted by a trained nurse as part of pre-operative evaluation. The assessment was conducted again 1 month after the surgery at outpatient clinic or by phone calls. A higher VAS or ODI score indicates greater severity of pain and disability, respectively. The EQ-5D consists of assessment for health states in five dimensions (16)—mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. The original scores of the five dimensions were transformed to a final score. A higher value indicates a better quality of life.

Relevant clinical information was collected from the electronic medical records of patients. The indication for surgery was clarified and classified as trauma of spine, degeneration/deformity of spine, and infection/neoplasm/others. The followings were considered as an emergency diagnosis: compression fracture, burst fracture/fracture-dislocation, tumor/metastasis, cauda equina syndrome/myelopathy/motor weakness, and infection. The level of spine surgery, presence of spinal cord injury, type of procedure, duration of surgery, intraoperative blood loss, neurological complications, and unplanned surgical revision were recorded. Measures of perioperative quality of care included waiting days from outpatient clinic to admission for surgery, waiting hours from the emergency department visit to the surgery, and length of hospital stay. Measures of postoperative quality of care included outpatient clinic follow-up rate and emergency department visit within 3 days or readmission within 14 days after hospital discharge.


Statistical Analysis

Statistical analyses were performed using the Statistical Package for the Social Sciences (IBM SPSS version 22.0; International Business Machines Corp, NY, USA). Changes from baseline to 1-month follow-up in the PROMs were compared using the Wilcoxon signed-rank test. Statistical differences in the variables across the three study time frames were examined using the Kruskal–Wallis test. The associations between the pandemic in 2021 (vs. 2019/2020) and the PROMs after adjustment for age, sex, and relevant clinical variables were examined using linear regression analysis. A p-value of <0.05 was considered statistically significant in all analyses.




RESULTS

The number of patients who underwent spine surgery at our hospital during the identical defined 6-week time-intervals in 2019, 2020, and 2021 was 77, 70, and 48, respectively (Table 1). There was a trend toward a decrease in surgical volume in 2021 (6.9 ± 2.7 operations per week), compared to that in 2019 (11.0 ± 2.6 operations per week) and 2020 (10.0 ± 5.0 operations per week) (p = 0.069). A higher proportion of patients who underwent spine surgery in 2021 had diabetes (37.5%) compared to the number of patients who underwent spine surgery in 2019 (16.9%) and 2020 (15.7%) (p = 0.008). There were no significant between-group differences in the other variables (Table 1). Surgical procedures and complications are presented in Table 2. There were no significant between-group differences in these variables.


Table 1. Characteristics of the study population according to the year of surgery.
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Table 2. Surgical procedures and complications of the study population according to the year of surgery.
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Parameters related to the quality of care are summarized in Table 3. Across the three study time frames, there were no significant differences in the time from outpatient/emergency department visit to admission/surgery and length of hospital stay. The surgical intervention significantly improved VAS, ODI, and EQ-5D (1 month after surgery vs. before surgery, all p < 0.001) in 2019, 2020, and 2021. Nevertheless, there was a significant between-group difference in change from baseline in VAS (p = 0.002) and EQ-5D (p = 0.010). The decrease in VAS and increase in EQ-5D after surgery in 2021 were not as much as those in 2019 and 2020. The time interval between hospital discharge and outpatient clinic follow-up was longer in 2021, compared with that in 2019 and 2020. However, there were no significant differences in the rate of outpatient clinic follow-up, emergency department visit within 3 days after hospital discharge, and readmission within 14 days after hospital discharge between the three study time frames (Table 3).


Table 3. Parameters related to quality of care according to the year of surgery.
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Table 4 shows the original scores of the five dimensions of EQ-5D before and 1 month after surgery in the three study periods. There were no significant between-group differences regarding the changes from baseline to 1-month follow-up in scores for mobility, self-care, and usual activities. The improvement (1 month after surgery vs. before surgery) in pain/discomfort and anxiety/depression was significant (p < 0.001) in 2019, 2020, and 2021. Similar to the findings in Table 3, the decrease in pain/discomfort (p = 0.001) and anxiety/depression (p < 0.001) after surgery in 2021 was not as much as that in 2019 and 2020.


Table 4. Original scores of the five dimensions of EQ-5D according to the year of surgery.

[image: Table 4]

The associations between the pandemic in 2021 (vs. 2019/2020) and changes from baseline in VAS and EQ-5D after spine surgery are shown in Table 5. There was a positive association between surgery in 2021 (vs. 2019/2020) and change from baseline in VAS (β coefficient 1.563; 95% confidence interval [CI] 0.700 to 2.427; p < 0.001; Model 1). The association remained significant (β coefficient, 1.239; 95% CI, 0.355 to 2.124; p = 0.006; Model 4) after adjustment for age, sex, and relevant clinical variables. Similarly, there was a negative association between surgery in 2021 (vs. 2019/2020) and change from baseline in EQ-5D (β coefficient −0.086; 95% CI −0.147 to −0.025; p = 0.006; Model 1). The association was independent of other relevant clinical variables (β coefficient, −0.095; 95% CI, −0.155 to −0.035; p = 0.002; Model 4).


Table 5. Associations between the COVID-19 pandemic in 2021 and changes from baseline to 1-month follow-up in VAS and EQ-5D scores.
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DISCUSSION

In this study, we reported that the decrease in VAS and increase in EQ-5D after spine surgery in 2021 were not as much as those in 2019 and 2020. We demonstrated independent associations between spinal surgery in 2021 (vs. 2019/2020) and changes in VAS and EQ-5D in the COVID-19 pandemic period in Taiwan. To the best of our knowledge, this is the first study to investigate the association between the COVID-19 pandemic and PROMs after spine surgery.

Clinical practices have changed since 2020 and affected numerous branches of medicine such as surgery (20). Studies have reported a decrease in surgical volume and the postponement of surgical procedures (21). These factors may increase psychological stress in surgical patients during the pandemic period (22–24). Moreover, psychological stress may affect PROMs after orthopedic surgery (25–27). These findings may explain why patients showed less improvement in VAS and EQ-5D after spinal surgery during the pandemic (Table 3). The associations between the pandemic in Taiwan (2021 vs. 2019/2020) and PROMs were independent of several confounders (Table 5). This was further supported by the finding that patients showed less improvement in the dimension of anxiety/depression during the pandemic (Table 4).

There were no significant differences in the waiting time from outpatient clinic visit to admission for surgery, the time from emergency department visit to the surgery, and length of hospital stay across the three study periods (Table 3). Despite the prolonged time from hospital discharge to outpatient clinic follow-up, there were no significant differences in terms of the postoperative outpatient clinic follow-up rate and unscheduled emergency department visit within 3 days or readmission within 14 days after hospital discharge. A higher proportion of our patients in 2021 had diabetes (Table 1). This finding might be explained by that patients with diabetes were considered as a priority for surgery when the surgical volume was affected by the pandemic. None of the patients had COVID-19 during the study period. These findings revealed the efforts undertaken to support the quality of surgical care during the pandemic. Minor surgery was considered safe during the COVID-19 pandemic in a recent report (28). Although half of the patients in this study had an emergency diagnosis (Table 1), the surgical procedures were safely conducted during the pandemic with objective measures of quality of care similar to those in the previous 2 years.

Since limited studies have investigated the effect of the pandemic on PROMs of surgical procedures, our findings are clinically relevant as important PROMs associated with surgical complications (16, 29, 30) are occasionally overlooked in clinical practice. The significant associations between spinal surgery during the pandemic period and changes in PROMs (VAS and EQ-5D) highlight the importance of psychological support in medical and surgical care during the COVID-19 period (31, 32).

There are several limitations to this study. First, this was a retrospective study conducted at a single center with relatively small sample size. Further large-scale prospective studies in patients who underwent orthopedic surgery are needed to validate the findings of this study. Second, the PROMs were assessed before and 1 month after surgery. The effects of a pandemic on long-term outcomes in patients who underwent spine surgery warrant further investigation. With these limitations in mind, the findings provided insights on surgical care for patients who underwent spine surgery during a pandemic.



CONCLUSION

We demonstrated less improvement in short-term PROMs (VAS and EQ-5D) after spine surgery during the pandemic in Taiwan. The associations between the pandemic and improvements in PROMs were independent of several confounders. Assessment of PROMs in surgical patients during a pandemic may be clinically relevant, and psychological support in this condition might help improve patients' outcomes. Further studies are needed to confirm these findings.
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Anxiety/depression
Before surgery

One month after surgery
Change from baseline

Values are presented as median (interquartile range). "p < 0.05, “p < 0.01, ™

2019 (May 16-June 30)

20(20,20)
20(20,2.0¢
00,0

20(2.0,20)
20(20,2.0"
00,0

20(20,20)
20(20,20¢
00,0

30(30,30)
220,20
~1.0(-10, -1.0)

30(30,30)
1.0(1.0,2.07**
~20(-20, -1.0)

2020 (May 16-June 30)

20(20,2.0)
20(20,20"
0(0,0

20(20,2.0)
20(20,2.0)
0(0,0

2.0(20,2.0)
20(20,2.0)
0(0,0

30(30,3.0)
2,020,207
—-1.0(-1.0,-1.0)

30(30,3.0)
2.0(1.0, 20"
~1.0(-20, -1.0)

' < 0.001 vs. before surgery. EQ-5D, EuroQol-5D.

2021 (May 16-June 30)

20(20,20)
20(1.0,20)
00,0

20(20,20)
20(20,20)
00,0

20(20,30)
20(20, 201
00,0

30(20,30)
20(2.0,2.0"
0(-1.0,0)

30(2.0,30)
20(1.0,2.0"
-1.0(-10,0)

p-value

0.438
0.268
0917

0.020
0.031
0.243

0.004
0.040
0.131

0.006
0.089
0.001

<0.001
0.051
<0.001
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Variables

Nurmber of patients
Number of operations per week
Age, years
Male, n (%)
Body mass index, kg/m?
Diabetes, n (%)
Hypertension, n (%)
Admission identity, n (%)
Via emergency department
Via outpatient department
With an emergent diagnosis, n (%)

2019 (May 16-June 30)

7
1.0£26
70.0 (685, 76.0)
30(39.0)
24.3(21.0,27.5)
13(16.9)

19 (24.7)

7.1
70(90.9)
39(50.6)

Values are presented as median (interquartile range) or n (%).

2020 (May 16-~June 30)

70
10050
68.0 (65.0, 785)
34 (48.6)
253 (22.8,27.8)
11(16.7)

17 (24.3)

15 (21.4)
55 (78.6)
35 (50.0)

2021 (May 16-June 30)

48
69£27
66.0(652.3, 74.0)
19 (39.6)
26.1(23.7,29.9)
18(37.5)
18(37.5)

8(16.7)
40 (83.3)
25 (52.1)

p-value

0.069
0.290
0.446
0.095
0.008
0216
0.113

0.975
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Variables 2019 (May 16-June 30) 2020 (May 16-June 30) 2021 (May 16-~June 30) p-value

Surgical indication, n (%) 0429
Trauma of spine 23(20.9) 26(37.1) 10(208)

Compression fracture 15 16 7

Burst fracture 8 10 3

Degeneration/deformity of spine 42(54.5) 36(51.4) 30 (62.5)

Infection/neoplasm/others 12 (15.6) 8(11.4) 8(16.7)

Spinal cord injury due to trauma, n (%) 2(26) 3(4.9) 00 0.466

Level of spine surgery, n (%) 0544
C-spine 2(26) 343 483
Tspine 17 (22.1) 12(17.1) 9(18.8)

LS spine 58 (75.3) 55(78.6) 35(729)

Type of procedure, n (%) 0249
Thoracolumbar fusion/deformity correction 34 (44.2) 36 (51.4) 22 (45.8)
Vertebroplasty/Kyphoplasty 18 (23.4) 20(28.6) 8(16.7)

C-spine anterior surgery 2(26) 229 3(69)
Decompression/discectomy 19 (24.7) 12(17.1) 12 (25.0)
Spine tumor 462) 0(0) 3(63)

Duration of surgery, min 210 (80, 360) 255 (60, 457) 240 (120, 352.5) 0.464

Intraoperative blood loss, mi 100 (0, 425) 200 (0, 800) 200 0, 737.5) 0587

Neurological compiications, n (%) 2(26) 3(4.9 124 0746

Unplanned surgical revision, 1 (%) 309 3(4.9) 3(63) 0820

Values are presented as median (interquartile range) or n (%).
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