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Abstract

:

Featured Application


Restoring the hospital’s normal surgical activities, the management of femur fracture patients should be carefully monitored: the care giver absence for these patients should be revised and the increased complexity of the orthopaedic patients treated should be adequately addressed.




Abstract


The aim of this work was to measure the healthcare outcomes for patients undergoing surgery for femur fractures during the second wave of the COVID-19 pandemic within a context of orthopaedic surgery units and living with the pandemic and compare them with pre-pandemic outcomes. A retrospective observational study was conducted. The incidence of pressure ulcers and deambulation recovery time were the main outcome. The pre-pandemic group consisted of 108 patients and the second wave pandemic group included 194 patients. The incidence of pressure ulcers increased from 10% in the pre-pandemic period to 21% in the second wave (p = 0.016) and the crude relative risk (RR) was 2.06 (p = 0.023). The recovery of deambulation showed no significant difference in the recovery time in terms of days needed to walk the first time (3 days vs. 2 days; p = 0.44). During the second wave of COVID-19, the risk of pressure ulcers for patients undergoing femur fracture surgery increased significantly. This variation could be explained by the absence of a caregiver for these patients and the increased average complexity of the patients managed in the orthopaedic setting. The hospital management should take into account these aspects when restoring the hospital’s normal surgical activities.
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1. Introduction


The spread of the COVID-19 epidemic has brought a sharp increase in pressure on all hospitals and their healthcare systems [1,2,3]. In 2020 in Europe, spread of the disease is now recognised has having occurred in two waves. The first, between March and May, reaching its peak number of cases towards the end of March, the second started in September and peaked in November [4,5]. These two phases in the spread of the disease differed both in terms of clinical mortality and characteristics of the individuals affected and in terms of the responses implemented by different countries. During the second wave, many countries sought to keep all treatment activities up and running, avoiding the closures that had occurred during the initial phase and trying to achieve coexistence with the spread of the virus [6].



Fan et al. [7] point out that worldwide—in 43 of the 53 countries surveyed—lethality of COVID-19 was reduced during the second wave, although the reasons for this are not fully understood. From the orthopaedic surgery point of view, Arshad et al. [8] show that, in the second wave, the UK healthcare system succeeded in improving operating theatre management over that of the first wave, returning to pre-pandemic levels. However, Tyas et al. [9] show a significant reduction in the application of best care practices in patients with a diagnosis of hip fracture, particularly with a reduction in multidisciplinary assessment activities. However, data on the outcomes for patients who underwent femur fracture surgery during the second wave are extremely limited; in particular, observations regarding the outcomes of clinical care are rarely reported [10,11]. Through a clinical audit analysing the first wave of COVID-19 (from March to June 2020), the authors found a pressure ulcers incidence of 21% in patients undergoing surgery for femur fracture, with a more than doubled relative risk of developing pressure ulcers as compared to femur fracture surgical patients in the pre-pandemic period.



Pressure ulcers and failure to recover deambulation are among the most significant, most sensitive indicators of the quality of the nursing care and physiotherapy provided [12]. Chiari et al. [13] highlighted several care-related factors as risk factors independent of pressure ulcers. These include, late catheter removal, less caregiver attendance, and less frequent changes of patient posture.



The aim of this work was therefore to measure the healthcare outcomes for patients undergoing surgery for femur fractures during the second wave of the COVID-19 pandemic within a context of the reopening orthopaedic surgery units and living with the pandemic and compare them with pre-pandemic outcomes.




2. Materials and Methods


2.1. Study Design, Setting and Sample


The retrospective observational study was conducted in a single-speciality orthopaedic hospital and covered the period running from 1 September to 20 December 2020. The data were extracted from the hospital’s computer system by consulting the patients’ medical records.



The enrolment criteria were as follows: Age over 65 years, diagnosis of fragility fractures of the femur. Patients with pathological femur fracture, a diagnosis of COVID-19 or who did not sign a consent form permitting use of the data were excluded from the study. This group of patients constituted the second wave (P2) pandemic group. In line with the previous study conducted during the first wave of the pandemic, the pre-pandemic control group (group PP: pre-pandemic) consisted of patients who underwent surgery between 1 March and 30 June 2019.



The study was conducted in accordance with the Declaration of Helsinki, and it was part of a larger research protocol approved by the hospital’s Ethics Committee (CE AVEC: 27/2021/Oss/IOR). The research protocol was registered on ClinicalTrials.gov (NCT04882670).




2.2. Pre-Pandemic Standard Care


The on-duty orthopaedic surgeon established the surgical technique on the basis of patient age, clinical conditions, and type of fracture. Surgery was guaranteed within the first 48 h after fracture and could only be postponed for medical reasons. At admission, the patient’s risk of developing a pressure ulcer was assessed by the nurse using the Braden scale [14]: a score of less than 17 predicted the need to use a higher-specification foam or a dynamic anti-decubitus mattress within 24 h. The nurses were responsible for moving the patient every 4 h after surgery and checking the pressure points to minimise and monitor the occurrence of any pressure ulcers. Skin care followed EPUAP guidelines [15]. Rehabilitation treatment consisted of two sessions daily, starting the day after surgery. The aim of the rehabilitation programme was to restore standing and walking as early as possible. Each individual physiotherapy session also included exercises, performed in bed, to move the operated limb, both actively and with assistance.



During the hospital stay, each patient was allowed to have a care giver present during the day.




2.3. Hospital Reorganisation during the Second Wave of the Pandemic


Throughout the pandemic period, the hospital was identified as the referral hospital for the treatment of fractures. During the first wave, all deferrable surgery was suspended, and only emergency surgeries, such as femur fractures and osteo-oncology procedures, were performed. Of the hospital’s 11 orthopaedic wards, 4 were closed and the two wards dedicated to osteo-oncological surgery were merged. Out-patient activity was suspended. The professional resources recovered from this reorganisation were used to make up for the lack of personnel created by the spread of the pandemic as people were reassigned to supporting surveillance and screening activities implemented by Occupational Medicine and to managing the new procedure for care of patients entering the in-patient wards from the emergency department. A dedicated department was also created for the hospitalization of confirmed/probable/suspected COVID-19 cases.



During the second wave of the pandemic, in-hospital activity had been restored for most surgical wards. Only the 11-bed Physical and Rehabilitation Medicine ward had not been reopened. The healthcare staff were once more returned to their assigned departments. In the management of admissions, procedures were implemented to screen patients who underwent molecular swabbing within 48 h prior to admission. Patients who entered in-patient wards through the Emergency Department were required to remain in isolation in the department dedicated to suspected COVID-19 cases for the time needed to obtain the results of the molecular swabs.



Inside the hospital, the use of protective equipment was required in compliance with current regional and national regulations; moreover, to limit contacts and crowding inside the hospital, the presence of care givers was not permitted. Relatives of in-patients could receive information on the condition of their loved ones through discussions with the ward doctors, but they were not granted admission to the in-patient ward.




2.4. Measures


The incidence of pressure ulcers in each category, recorded in the patient’s medical record, was the primary outcome of this study. The diagnosis of pressure ulcer and definition of its category was made following the classification given in the EPUAP guidelines [15]. Assessment of deambulation recovery time—measured as the days between the date of surgery and the date on which the patient walked for the first time, regardless of the aid used—and the number of falls recorded were the secondary outcomes of the study. Through a team of professionals experienced in the field of postoperative orthopaedic care and a search of the literature [13,16], variables were defined to help describe postoperative care and data collected. To facilitate reading, the variables have been separated into 3 groups:




	-

	
variables relating to organisation of surgical and healthcare activities, i.e., number of patients admitted, number of operators dedicated to care and complexity of the patients treated. In this context, the average weight of the in-patients and the case-mix index (CMI) were evaluated [17]. These two indicators are calculated on the basis of the diagnosis-related group (DRG) used nationally to classify different patients according to the medical resources required for their treatment. The case-mix index reflects severity of the diseases treated and the difficulty required for their treatment within the hospital setting [18,19,20];




	-

	
variables related to basic patient characteristics;




	-

	
variables related to the healthcare approaches.











3. Results


A total of 349 patients were recruited for the study through the computerised medical record system; of these, 47 (13.5%) were excluded on the basis of the established inclusion-exclusion criteria, including 10 in the pre-pandemic group and 37 in the P2 group. The pre-pandemic group consisted of 108 patients and the second wave pandemic group included 194 patients. Figure 1 summarises the recruitment flowchart.



3.1. Profile of Hip Fracture Patients Admitted during the Second Wave of the Pandemic


The baseline characteristics of the patients that underwent surgery during the second wave were similar to those of the pre-pandemic reference patient population. The type of fracture was the only variable that differed statistically between the two groups: there was a reduction in the number of patients diagnosed with a femoral neck fracture, and consequently the type of surgery performed for this was also reduced, while the number of osteosynthesis procedures increased. Table 1 summarises the basic patient characteristics, the variables of the healthcare approach, and the outcomes measured. As regards the healthcare approach, some differences emerged regarding the use of air mattresses—this significantly dropped from 89.8% in the pre-pandemic period to 71%—and in bladder catheter management—the number of days on the catheter and number of patients discharged with a catheter dropped during the pandemic period.



The incidence of pressure ulcers increased from 10% in the pre-pandemic period to 21% in the second wave (p = 0.016). In the pandemic period, there was a reduction in sacrum and second-degree ulcers while, at the same time, there was a sharp increase in heel and first-degree ulcers. The mean time to onset did not differ between the two study periods. A look at the recovery of deambulation shows no significant difference in either the number of people able to recover walking (78.7% vs. 76%; p = 0.56) or the recovery time in terms of days needed to walk the first time (3 days vs. 2 days; p = 0.44). In the pre-pandemic period only one event/fall was recorded for one patient, i.e., 0.9%, while, during the P2 period, four such events/falls were recorded for three patients, i.e., 2.1%.




3.2. Relative Risk of Pressure Ulcers and Predictive Factors


Calculation of the crude relative risk (RR) for the incidence of pressure ulcers was 2.06 (p = 0.023), showing a significant increase for patients admitted during the second wave (Table 2).



Correcting the crude RR calculation for patient characteristics and characteristics of the healthcare approach (Figure 2) did not reveal any variables that could bring a statistically significant change in RR value.




3.3. Organisation of Orthopaedic Surgery and the Healthcare Path


In 2019 and 2020, the flow of ordinary admissions showed a 25.8% drop in admissions, from 3645 to 2703. Instead, the number of patients operated on for femur fractures increased from 3% (108 patients) in 2019 to 8% in 2020 (231 patients). Table 3 summarises the data on surgical activity performed and complexity of the patients treated by this hospital during the second wave.



The number of available beds was reduced by 21% during the pandemic period, although this reduction was partially offset by a 15% increase in occupancy rate. There was no change in the number of professionals dedicated to care within the in-patient wards while, during the pandemic period, as staff recruitment was liberalised, 12.2% of the staff were new recruits (recruited less than 12 months previously). During the pandemic period, 36 healthcare professionals (14.7%) were infected with COVID-19. The complexity of patients treated increased, with average patient incidence of complexity rising from 1.48 in the pre-pandemic period to 1.56 in the pandemic period. Similarly, the case-mix index saw a similar trend, rising from 0.99 to 1.01.





4. Discussion


In patients undergoing femur fracture surgery during the second wave of COVID-19, the incidence of pressure ulcers was 21%, a significant increase over the 10% seen in the pre-pandemic period. In the second wave of the pandemic, the relative risk of developing a pressure ulcer was 2.06 as compared to the pre-pandemic period and this was in line with the relative risk calculated for the first wave.



The population of persons undergoing surgery during the second wave of COVID-19 did not differ significantly from the pre-pandemic period; the mean age of the patients admitted for femur fracture during the second wave was 84 years, and there was no statistically significant difference from the age of the same population during the pre-pandemic period (mean age = 82 years). Looking at clinical practice factors that could be changed and that are known to prevent pressure ulcers, some significant differences emerged between the pre-pandemic period and the second wave. Bladder catheter management improved during the second wave and thus the number of people discharged with a bladder catheter and the number of days on a bladder catheter was reduced, a protective factor for patients. At the same time, moving of the patient did not differ statistically between the two periods, while the use of air mattresses fell from 90% in the pre-pandemic phase to 71%. Where air mattresses were not available, an anti-decubitus foam mattress was provided.



In correcting the RR calculation for factors linked to patient characteristics and variables linked to the healthcare approach, it was found that none of the factors taken into consideration significantly modified this indicator. The explanation for the different RR in the two periods could be sought in the different organisation of the work established so that elective surgery could be resumed within a pandemic context. First, during the pandemic period, to reduce the risk of spreading the infection, the presence of any caregivers/family members was suspended. Polancich et al. [21] postulated that this deficiency could be one of the possible explanations for the increased incidence in pressure ulcers during hospitalisation in patients diagnosed with COVID-19. Chiari et al. [13] identified reduced caregiver presence as an independent risk factor for pressure ulcers. Second, although the flow of admissions and available beds was reduced during the pandemic period, an increase in the bed occupancy rate and the average stay for hip fracture patients made up the difference, thus the resulting workload was comparable in the two periods. In addition, in the second wave of the pandemic, the average patient complexity was increased, resulting in a higher care burden, which may have contributed to the increase in RR. Third, during the pandemic there was a significant increase in the number of newly recruited staff (12%). This reduction in healthcare staff experience may have contributed to the increased risk of pressure ulcers despite the main prevention measures in place.



In terms of the recovery of deambulation, the number of patients who were unable to recover deambulation during their hospital stay remained limited even in the second wave. No statistically significant differences emerged compared to the pre-pandemic period and the data were in line with the first phase of the spread of COVID-19. Similarly, there was no significant difference in the early recovery of deambulation.



Limits


The study has some limitations. First, this is a retrospective study. This means that it is limited by the accuracy with which the medical records were compiled, i.e., the completeness and precision of the data. Secondly, it was not possible to find any specific information on the years of experience the healthcare staff had in orthopaedic care, a factor that could affect the risk of developing pressure ulcers. These authors believe that by conducting the study within a single-speciality orthopaedic hospital, this aspect was limited.



Further multi-centre studies aimed at analysing patients undergoing different types of orthopaedic surgeries are necessary to better understand the extent of the impact of the pandemic.





5. Conclusions


During the second wave of COVID-19, the risk of pressure ulcers for patients undergoing femur fracture surgery increased significantly. This variation cannot be attributed to the clinical characteristics of the patients or the levels of care provided, but could be explained by the absence of a caregiver for these patients and the increased average complexity of the patients managed in the orthopaedic setting. The hospital management of femur fracture patients should be carefully monitored, and these aspects taken into account when restoring the hospital’s normal surgical activities.
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Figure 1. Flow Diagram. 
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Figure 2. Crude Relative Risk correction. 
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Table 1. Baseline characteristics and outcome.






Table 1. Baseline characteristics and outcome.





	

	
2019

(N = 108)

	
2020

(N = 194)

	
Combined

(N = 302)

	
p-Value






	
Patient demographics and baseline characteristics

	

	

	

	




	
Female gender, n (%)

	
81 (75)

	
125 (64)

	
206 (68)

	
0.059




	
Median (IQR) age, (years)

	
82 (12)

	
84 (12)

	
83 (12)

	
0.3




	
Presence of PUs at admission, n (%)

	
10 (9.3)

	
11 (6)

	
21 (7)

	
0.2




	
Median (IQR) Braden Index score *

	
15 (2)

	
15 (3)

	
15 (3)

	
0.74




	
Patients with a femoral neck fracture, n (%)

	
74 (68.5)

	
106 (55)

	
180 (60)

	
0.018




	
Peri-operative care

	

	

	

	




	
Median (IQR) length of stay (days)

	
8.5 (4)

	
9 (3)

	
9 (4)

	
0.037




	
Median (IQR) pre-operative length of stays (days)

	
2 (1)

	
2 (1)

	
2 (1)

	
0.92




	
Median (IQR) post-operative length of stays (days)

	
7 (4)

	
7 (3)

	
7 (3)

	
0.038




	
Patients with an anti-decubitus air mattress, n (%)

	
97 (89.8)

	
137 (71)

	
234 (77)

	
<0.001




	
Patients with a urinary catheter inserted in hospital, n (%)

	
76 (70.4)

	
123 (63)

	
199 (66)

	
0.22




	
Patients with a urinary catheter inserted in hospital or at home, n (%)

	
91 (84.3)

	
159 (82)

	
250 (83)

	
0.61




	
Patients with a urinary catheter at discharge, n (%)

	
41 (38.0)

	
50 (26)

	
91 (30)

	
0.027




	
Median (IQR) days with a urinary cathete

	
6 (6)

	
4 (8)

	
5 (8)

	
0.001




	
Median percentage (IQR) of postural changes performed out of those expected

	
91.7 (16.7)

	
92 (17)

	
92 (17)

	
0.053




	
Patients with Osteosynthesis surgery, n (%)

	
46 (43.0)

	
108 (55)

	
154 (51)

	
0.044




	
Primary outcome

	

	

	

	




	
PUs incidence, n (%)

	
11 (10.2)

	
41 (21)

	
52 (17)

	
0.016




	
PUs anatomic location

	

	

	

	




	
Sacrum, n

	
10

	
22

	
32




	
Heel, n

	
0

	
12

	
12




	
Other locations, n

	
1

	
7

	
8




	
PUs stage

	

	

	

	




	
Stage I, n

	
3

	
17

	
20




	
Stage II, n

	
7

	
24

	
31




	
Median (IQR) time to PU development (days)

	
6 (3)

	
5 (4)

	
5 (3.75)

	
0.991




	
Secondary outcomes

	

	

	

	




	
No Ambulation, n (%)

	
23 (21.3)

	
47 (24)

	
70 (23)

	
0.56




	
Median (IQR) time to first ambulation (days)

	
3 (2)

	
2 (2)

	
3 (2)

	
0.44








Pus = pressure ulcers; IQR = interquartile range. * Braden Index score = from 6, severe risk, to 23, no risk of pressure ulcers.
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Table 2. Effect of year of admission (2020 vs. 2019) on risk of PU.
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	HR
	95%CI
	p





	Crude
	2.06
	1.10, 3.83
	0.023



	CIE patient variables
	2.33
	1.27, 4.27
	0.006



	CIE patient and healthcare variables
	2.16
	1.17, 3.99
	0.014



	PS patient variables
	2.23
	1.17, 4.24
	0.014



	PS patient and care variables
	2.12
	1.10, 4.09
	0.025







CIE = change-in-estimate, PS = propensity score.
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Table 3. Orthopaedic surgical activity organization.
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2019

	
2020






	
Surgical activity




	
N. of hospitalised patients

	
3645

	
2703




	
Percentage of patients with femoral fracture

	
3.0

	
8.5




	
Hospital beds available

	
230

	
181




	
Bed occupancy rate (%)

	
81

	
96




	
Total number of health professionals

	
245

	
245




	
Health professionals’ new employees (<1 year) (%)

	
0 (0)

	
30 (12.2)




	
Index of patient complexity




	
Diagnosis Related Group (DRG) weight

	
1.48

	
1.56




	
Case-mix index

	
0.99

	
1.01
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