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Abstract

Introduction

As COVID-19 roared through the world, governments worldwide enforced containment

measures that affected various treatment pathways, including those for hip fractures (HFs).

This study aimed to measure process and outcome indicators related to the quality of care

provided to non-COVID-19 elderly patients affected by HF in Emilia-Romagna, a region of

Italy severely hit by the pandemic.

Methods

We collected the hospital discharge records of all patients admitted to the hospitals of Emi-

lia-Romagna with a diagnosis of HF from January to May in the years 2019 (pre-pandemic

period) and 2020 (pandemic period). We analyzed surgery rate, surgery delays, length of

hospital stay, timely rehabilitation, and 30-day mortality for each HF patient. We evaluated

monthly data (2020 vs. 2019) with the chi-square and t-test, where appropriate. Logistic

regression was used to investigate the differences in 30-day mortality.

Results

Our study included 5379 patients with HF. In April and May 2020, there was a significant

increase in the proportion of HF patients that did not undergo timely surgery. In March 2020,

we found a significant increase in mortality (OR = 2.22). Male sex (OR = 1.92), age�90

years (OR = 4.33), surgery after 48 hours (OR = 3.08) and not receiving surgery (OR = 6.19)

were significantly associated with increased mortality. After adjusting for the aforementioned

factors, patients hospitalized in March 2020 still suffered higher mortality (OR = 2.21).

Conclusions

There was a reduction in the overall quality of care provided to non-COVID-19 elderly

patients affected by HF, whose mortality increased in March 2020. Patients’ characteristics
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and variations in processes of care partially explained this increase. Policymakers and pro-

fessionals involved in the management of COVID-19 patients should be aware of the needs

of patients with other health needs, which should be carefully investigated and included in

future emergency preparedness and response plans.

Introduction

Timely detection, intervention and rehabilitation are key factors for the successful manage-

ment of patients who suffer from hip fractures (HFs) [1–4].To improve functional outcomes

and reduce mortality, clinical guidelines recommend performing surgical repair or replace-

ment of HF within 48 hours of hospital admission, or as soon as the patient is medically stable,

avoiding a delay in surgery, ensuring early mobilization, and providing a post-acute rehabilita-

tion plan after a few days of hospital stay [5–7].

In 2020, the COVID-19 pandemic forced governments worldwide to enforce containment

measures such as social distancing and home quarantining. These measures had a considerable

impact on various treatment pathways [8, 9], including those for HF [10]. During the initial

phases of the pandemic, elective surgery was stopped in many healthcare systems, and only

emergencies were treated [11]. In many hospitals, wards were merged, and non-COVID-19

cohorts were created to reduce cross-infection between staff members and patients [12]. Early

discharge of HF patients was encouraged to increase the number of available beds, reallocate

clinical staff, and ensure patient and staff members’ safety standards.

As COVID-19 roared across the world, treatment pathways for HF felt the blow and mus-

culoskeletal facilities were reorganized as a result, patients were at risk of being left without

proper care and were exposed to increased disability and mortality [13–15]. Some healthcare

systems withstood the impact, maintaining levels of care for non-COVID-19 patients similar

to those of the pre-pandemic period. Other systems, such as the Italian one, were caught

unprepared [16] and this affected their performance at both the hospital and out-of-hospital

level [17].

After the first case of COVID-19 on February 21, 2020, the first wave of the pandemic

struck all over northern Italy, including Emilia-Romagna (see S1 Fig). Italy’s national govern-

ment decided to promptly implement strict non-pharmaceutical measures. National quaran-

tine was declared, and the entire country was under lockdown from March 9 to May 4;

complete freedom of movement was not reintroduced until June 3, 2020 [12]. These restrictive

measures affected schools, universities, bars, and restaurants, and determined the disruption

of usual healthcare pathways [17], as healthcare systems had to react to the emergency, sus-

pending non-urgent surgical interventions, outpatient visits, and many primary services.

Healthcare systems’ ability to adapt to the mutating population’s health needs caused by an

emergency such as the COVID-19 pandemic can be assessed through several health processes

and outcome indicators [18]. Accordingly, it is vital to monitor healthcare systems’ resilience,

particularly during periods of high distress, and to investigate whether such indicators can be

useful to evaluate healthcare systems’ capacity and describe systems’ resilience during

emergencies.

Given the forced reorganization of healthcare services during the first wave of the pan-

demic, we aimed to measure process and outcome indicators related to the quality of care pro-

vided to non-COVID-19 elderly patients affected by HFs in Emilia-Romagna. Specifically, we

analyzed the length of hospital stay (LOS) as well as the rates of and delays in surgical treat-

ment/rehabilitation as process indicators, and 30-day mortality as the main health outcome.
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Materials and methods

Setting of the study

The Italian national health service (Servizio Sanitario Nazionale) is a universalistic health sys-

tem funded through general taxation. Emilia-Romagna is one of the largest regions of northern

Italy, with ~4.5 million inhabitants as of 2020. Its regional health system includes 8 local health

trusts, 4 university hospitals, 1 general hospital trust, and 4 research hospitals.

In 2013, Emilia-Romagna improved the management of patients with HF, reducing delays

in surgery and designing specific modalities for post-operative rehabilitation [19].

Study design and population

In this retrospective cohort study, we gathered the hospital discharge records (HDRs) of all

patients aged�65 admitted to the hospitals of Emilia-Romagna with a primary or secondary

diagnosis of HF (ICD-9-CM code 820.xx) between January and May 2020 (study period) and

between January and May 2019 (control period). In Italy, 2007 ICD-9-CM is the official system

of assigning codes to diagnoses and procedures associated with hospital utilization, and hospi-

tal cases are classified into 538 homogeneous and mutually exclusive groups using the Medi-

care diagnosis-related group (DRG) system, version 24.0.

We excluded non-residents in Emilia-Romagna, transfers from other hospitals, polytrau-

mas (DRG 484–487), diagnoses or history of malignant tumors (ICD-9-CM code 140.0–

208.9x, 238.6, V10.xx), and cases of COVID-19 using the criteria issued on March 10, 2020, by

Italy’s Ministry of Health (ICD-9-CM code V01.82, 079.82, 480.3, V07.0). We excluded

patients who died within 1 day of hospital admission without surgery, and those directly

admitted to spinal injury units, rehabilitation hospitals or long-term care facilities.

We collected from the health administrative databases of Emilia-Romagna the drug pre-

scriptions of each patient over a lookback period of 3 years to compute the Modified Chronic

Disease Score (M-CDS), a drug-based index that has been shown to be a good predictor of

1-year mortality [20].

Processes of care

Process indicators included LOS, HF surgery (within 2 days, after 2 days or never performed),

and rehabilitation within 30 days of hospital admission, i.e., facility bed-based rehabilitation

programs after HF provided in public or private hospitals, intermediate care facilities, commu-

nity hospitals or nursing homes.

Hip-fracture surgery was defined as any of the following procedures registered in the

HDRs: closed reduction of fracture without internal fixation (ICD-9-CM codes 79.00, 79.05);

closed reduction of fracture with internal fixation (79.10, 79.15); open reduction of fracture

without internal fixation (79.20, 79.25); open reduction of fracture with internal fixation

(79.30, 79.35); total or partial hip replacement (81.51, 81.52).

Through data linkage, we were able to track whether post-acute patients entered bed-based

rehabilitation programs in public or private hospital units, community hospitals, or nursing

home beds in residential care facilities for the elderly.

Outcome

The health outcome under study was 30-day mortality, i.e., all-cause death within 30 days of

hospital admission, either inside or outside the hospital.
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Statistical analysis

Numerical variables were summarized as mean ± standard deviation; categorical variables

were summarized as counts (percentages). Comparisons of patient characteristics and process

indicators between 2020 and 2019 were investigated with the chi-squared or t-test. Differences

in 30-day mortality were expressed as odds ratios (ORs) with 95% confidence intervals (CIs),

and were adjusted by age, sex and M-CDS via multivariable logistic regression analysis.

All analyses were stratified by month of the year. If a significant difference was present

between 2020 and 2019, we further adjusted the analysis by including HF surgery and LOS as

additional covariates in the multivariable logistic regression model.

All analyses were performed using SPSS 26.0 (Armonk, NY: IBM Corp) and Stata 15 (Col-

lege Station, TX: StataCorp LLC). The significance level was set at 0.05.

Ethical approval

This study was approved by the Comitato Etico Indipendente di Area Vasta Emilia Centro
(approval: April 17, 2019; amendment: March 22, 2021). This retrospective study was carried

out in conformity with the regulations on data management with the Italian law on privacy

(Legislation Decree 196/2003 amended by Legislation Decree 101/2018). Data were pseudony-

mized prior to the analysis and each patient was assigned a unique identifier that does not

allow to trace the patient’s identity or other sensitive data. Pseudonymized administrative data

can be used without a specific written informed consent when patient information is collected

for healthcare management and healthcare quality evaluation and improvement (according to

art. 110 on medical and biomedical and epidemiological research, Legislation Decree 101/

2018). All procedures performed in this study were in accordance with the 1964 Helsinki Dec-

laration and its later amendments. Data used in this research were obtained from the Regional

Healthcare Information System, which includes detailed information on the use of healthcare

services by all regional patients. The study, based on routine administrative information, was

carried out in conformity with the regulations on data management of Emilia-Romagna and

with Italian privacy law.

Results

Table 1 shows the characteristics of the 5379 patients with HF included in the study (2531

[47.1%] in Jan-May 2020 and 2848 [52.9%] in Jan-May 2019). Most patients were female

(74.2%) and mean age was 84.3 ± 7.4 years. No significant differences were found in the distri-

bution of age, sex and M-CDS between 2019 and 2020. However, we observed a significant

decrease in hospital admissions for HF in March and April 2020 as compared with the same

months of the previous year (–18.9% [430 vs. 530] in March and –25.6% [445 vs. 598] in

April).

As shown in Table 2, in April and May 2020 there was a significant increase in the propor-

tion of HFs not treated with surgery, as compared with April (+7.1% [10.6% vs. 3.5%]) and

May 2019 (+4.5% [8.9% vs. 4.4%]), coupled with a significant reduction in the proportion of

operations performed within 2 days (–5.5% [70.1% vs. 75.6%] in April and –7.5% [67.3% vs.

74.8%] in May). Mean LOS was significantly lower in March, April and May 2020 as compared

with the same months of the previous year (–1.8 days [9.9 vs. 11.7] in March, –1.7 days [10.9

vs. 12.6] in April, and –1.0 days [11.3 vs. 12.3] in May).

In Table 2, we also present the proportion of HF patients that received rehabilitation treat-

ments within 30 days of hospital admission. We observed a significant reduction as compared

with 2019, particularly in February (–6.4% [57.9% vs. 64.3%]), March (–20.8% [43.2% vs.

64.0%]), April (–25.2% [38.3% vs. 63.5%]) and May (–14.2% [48.3% vs. 62.5%]).
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Table 3 shows the 30-day mortality rates between January and May, and the corresponding

adjusted ORs comparing 2020 and 2019. We found a significant increase in mortality in

March 2020 (adj. OR = 2.08).

Table 4 summarizes the logistic regression model and shows the association of demo-

graphic/clinical characteristics, healthcare process indicators and study period (March 2020

vs. 2019) with 30-day mortality following HF. We found that females had a reduced risk (adj.

OR = 0.52), while patients aged�90 had an increased risk as compared with those<80 years

(adj. OR = 4.33). M-CDS and LOS were not associated with increased 30-day mortality, while

undergoing surgery after 48 hours since hospital admission and not receiving surgery were sig-

nificant risk factors (adj. ORs = 3.08 and 6.19, respectively). Controlling for these factors, HF

Table 1. Demographic and clinical characteristics of the study population, by year and month of the year, Emilia-

Romagna, Italy.

Year of admission P-value�

2020 2019

January

Hip fractures 583 621 0.273

Age, y 84.3 ± 7.6 84.5 ± 7.2 0.553

Female 430 (73.8) 451 (72.6) 0.658

M-CDS 6.3 ± 5.0 5.9 ± 5.1 0.173

February

Hip fractures 522 508 0.663

Age, y 83.8 ± 7.2 84.4 ± 7.4 0.244

Female 385 (73.8) 375 (73.8) 0.981

M-CDS 6.4 ± 5.1 6.2 ± 5.0 0.520

March

Hip fractures 430 530 0.001

Age, y 84.7 ± 7.3 84.6 ± 7.5 0.726

Female 320 (74.4) 412 (77.7) 0.230

M-CDS 6.5 ± 5.0 5.9 ± 4.9 0.064

April

Hip fractures 445 598 <0.001

Age, y 84.3 ± 7.4 83.8 ± 7.3 0.285

Female 335 (75.3) 430 (71.9) 0.223

M-CDS 6.1 ± 5.3 6.3 ± 5.3 0.674

May

Hip fractures 551 591 0.237

Age, y 83.8 ± 7.5 84.1 ± 7.4 0.551

Female 403 (73.1) 449 (76.0) 0.272

M-CDS 6.0 ± 5.1 6.1 ± 5.1 0.628

Jan-May

Hip fractures 2531 2848 <0.001

Age, y 84.2 ± 7.4 84.3 ± 7.4 0.633

Female 1873 (74.0) 2117 (74.3) 0.782

M-CDS 6.2 ± 5.1 6.1 ± 5.1 0.211

� Obtained with chi-squared test or t-test, where appropriate.

Note: Values are count (percentage) or mean ± standard deviation.

M-CDS, Modified Chronic Disease Score.

https://doi.org/10.1371/journal.pone.0263944.t001

PLOS ONE Quality of care in hip fracture patients during the COVID-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0263944 February 16, 2022 5 / 12

https://doi.org/10.1371/journal.pone.0263944.t001
https://doi.org/10.1371/journal.pone.0263944


Table 2. Hip-fracture surgery, length of stay, and rehabilitation by year and month of the year, Emilia-Romagna, Italy.

Year of admission P-value�

2020 2019

January

Surgery within 2 days 465 (79.8) 487 (78.4) 0.823

Surgery after 2 days 94 (16.1) 105 (16.9) �

No surgery 24 (4.1) 29 (4.7) �

Length of stay, d 12.4 ± 6.4 12.4 ± 8.0 0.952

Rehabilitation within 30 days 355 (62.5) 381 (63.6) 0.370

February

Surgery within 2 days 437 (83.7) 411 (80.9) 0.245

Surgery after 2 days 62 (11.9) 78 (15.4) �

No surgery 23 (4.4) 19 (3.7) �

Length of stay, d 12.4 ± 6.9 12.4 ± 7.1 0.842

Rehabilitation within 30 days 293 (57.9) 315 (64.3) 0.023

March

Surgery within 2 days 344 (80.0) 407 (76.8) 0.479

Surgery after 2 days 64 (14.9) 90 (17.0) �

No surgery 22 (5.1) 33 (6.2) �

Length of stay, d 9.9 ± 7.0 11.7 ± 8.7 <0.001

Rehabilitation within 30 days 178 (43.2) 331 (64.0) <0.001

April

Surgery within 2 days 312 (70.1) 452 (75.6) <0.001

Surgery after 2 days 86 (19.3) 125 (20.9) �

No surgery 47 (10.6) 21 (3.5) �

Length of stay, d 10.9 ± 6.0 12.6 ± 6.3 <0.001

Rehabilitation within 30 days 165 (38.3) 371 (63.5) <0.001

May

Surgery within 2 days 371 (67.3) 442 (74.8) 0.002

Surgery after 2 days 131 (23.8) 123 (20.8) �

No surgery 49 (8.9) 26 (4.4) �

Length of stay, d 11.3 ± 6.5 12.3 ± 8.1 0.027

Rehabilitation within 30 days 258 (48.3) 364 (62.5) <0.001

� Obtained with chi-squared test or t-test, where appropriate.

Note: Values are count (percentage) or mean ± standard deviation.

https://doi.org/10.1371/journal.pone.0263944.t002

Table 3. Thirty-day mortality following hip fracture by year and month of the year, Emilia-Romagna, Italy.

Month of Year of admission Odds ratio P-value Adj.� odds ratio Adjusted�

admission 2020 2019 95% (CI) 95% (CI) P-value

January 24 (4.1%) 38 (6.1%) 0.66 (0.39–1.11) 0.118 0.67 (0.39–1.15) 0.146

February 28 (5.4%) 24 (4.7%) 1.14 (0.65–2.00) 0.639 1.21 (0.68–2.15) 0.508

March 41 (9.5%) 24 (4.5%) 2.22 (1.32–3.74) 0.003 2.08 (1.23–3.53) 0.007

April 26 (5.8%) 25 (4.2%) 1.42 (0.81–2.50) 0.220 1.48 (0.83–2.64) 0.186

May 33 (6.0%) 24 (4.1%) 1.51 (0.88–2.58) 0.137 1.50 (0.86–2.60) 0.150

�Adjusted by age, sex, and comorbidity index (M-CDS) via logistic regression analysis.

CI, confidence interval.

https://doi.org/10.1371/journal.pone.0263944.t003
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patients hospitalized in March 2020 were at higher risk of 30-day mortality as compared with

those hospitalized in March 2019 (OR = 2.21).

Discussion

In this observational study, we assessed the impact of the first wave of the COVID-19 pan-

demic on non-COVID-19 patients with HF. Specifically, we investigated whether the health

crisis affected the quality of care provided to elderly patients by analyzing delays in surgical

interventions, LOS and timely rehabilitation as process indicators, and 30-day mortality as the

main health outcome.

Statement of principal findings

Our study shows that the pandemic negatively affected non-COVID-19 patients with HF. The

quality of care has been undermined by the unavoidable services’ reorganization needed to

address the emergency. The proportion of patients undergoing surgery and receiving timely

treatment decreased, as well as the mean LOS and the timely use of rehabilitation services.

Health outcomes suffered as well: patients with HF experienced an increased mortality rate,

particularly in March 2020. In the following months, HF mortality returned to approach pre-

crisis levels, demonstrating the adaptation and resilience of the healthcare system.

Table 4. Association of demographic/clinical characteristics, process indicators and study period (pre-/post-pan-

demic) with 30-day mortality following hip fracture among patients admitted to the hospital in March, Emilia-

Romagna, Italy.

Characteristic Odds 95% CI P-value

ratio

Sex

Male Ref.

Female 0.52 0.30–0.91 0.023

Age, y

<80 Ref.

80–89 2.36 0.95–5.86 0.066

�90 4.33 1.70–11.04 0.002

M-CDS

0–1 Ref.

2–5 0.78 0.30–2.04 0.614

6–9 1.55 0.62–3.89 0.346

�10 1.29 0.50–3.32 0.597

Surgery

Within 2 days Ref.

After 2 days 3.08 1.59–5.97 0.001

No 6.19 2.86–13.38 <0.001

Length of stay, d

<7 Ref.

7–14 0.72 0.37–1.38 0.321

>14 0.97 0.45–2.10 0.947

Study period

Pre-COVID-19 (2019) Ref.

Post-COVID-19 (2020) 2.21 1.27–3.86 0.005

�M-CDS, Modified Chronic Disease Score.

https://doi.org/10.1371/journal.pone.0263944.t004
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Interpretation within the context of the wider literature

Our analysis shows that the first wave of the COVID-19 pandemic determined a significant

reduction in HF hospitalizations in Emilia-Romagna, one of the most severely hit areas of Italy

and Europe, although the patient characteristics did not differ between 2020 and 2019. This

finding is consistent with other studies [21–23] and can be explained by the enforcement of a

strict national lockdown from March 9 to May 4, 2020. By confining people at home, inter-

rupting mobility and work activities, and reducing road traffic, the frequency of travel- and

work-related injuries dropped; this led to an overall reduction in the number of patients

accessing emergency departments and hospitals. Fear of hospitalization could also have been

responsible for this reduction [24, 25]. Moreover, COVID-19 infections, hospitalizations and

fatalities might have averted the overall number of HFs in the elderly population.

The disruption of the healthcare services determined an increase in the percentage of

patients with HF that did not undergo surgery and a decline in the proportion of patients

undergoing timely surgery within 48 hours of hospital admission, together with a reduction in

mean LOS. These changes could be ascribed to the sudden hospital overload experienced dur-

ing the first months of 2020, which coerced healthcare institutions to enforce prioritization of

their services. Many professionals’ skills, such as surgeons’ and anesthesiologists’, were repur-

posed to attend to COVID-19 patients in dedicated wards. This created service gaps, reducing

both the number of physicians and the time dedicated to non-COVID-19 patients [21].

Diminished healthcare capacity was the reason behind the curb of peri- and post-operative

care in HF patients, which is shown by the significantly reduced mean LOS. Following health

policy-maker’s suggestions, early discharge was recommended to decrease the risk of hospital-

acquired infections and to convert non-COVID-19 hospital beds to COVID-19 beds. Other

studies described similar gaps in the healthcare services’ capacities and capabilities during the

pandemic and reported similar results [22, 25].

Further considering health services’ performance, we found that the number of patients

receiving bed-based rehabilitation within 30 days of hospital admission from February to May

2020 was lower compared with the same period of the previous year. The performance of reha-

bilitative care could have been undermined by the difficulty to reorganize treatment pathways

for non-COVID-19 patients. In Emilia-Romagna, many rehabilitation centers experienced

COVID-19 outbreaks, preventing them from providing adequate standards of care and safety

[21]. As shown in several studies, the inability of outpatient rehabilitation facilities (i.e., com-

munity hospitals and nursing homes) to accept and treat patients coming from acute care hos-

pitals could be responsible for the reduction and delay of timely rehabilitation treatment [26,

27].

Since the initial outbreak of the pandemic, several authors reported an excess of mortality

for patients with COVID-19 affected by HF [28–30]. Our study shows that in 2020 the 30-day

mortality rate of non-COVID-19 elderly patients with HF was higher compared with the previ-

ous year. This increase was significant in March 2020, which was the month with the highest

incidence of COVID-19 cases in Emilia-Romagna during our study period (see S1 Fig). The

risk of dying (adjusted by age, sex, and comorbidities) was twice as high as the one observed in

March 2019. This could be related to the extreme pressure that healthcare structures had to

withstand [9, 16], to the abrupt changes in healthcare organization and management, and to

the possible lack of attention to the treatment pathways [22, 23, 30].

In keeping with existing literature [28], our analysis confirms that timely surgery after HF

was associated with reduced mortality within 30 days of hospital admission. Considering this,

it may seem surprising that March 2020 did not exhibit a significant reduction in the propor-

tion of patients undergoing timely surgery, but rather a slight non-significant increase when
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compared with March 2019. On the one hand, it is possible that in March 2020 there was

greater availability of operating rooms and resources to treat HFs due to a reduction in elective

surgical procedures for other conditions. One the other hand, the worsening of 30-day mortal-

ity in those weeks of 2020 may be marginally explained by a significant reduction in LOS.

However, the significant gap in mortality resulting from our multivariable model suggests that

other variables should be seen as determinants of patient health after HF, such as misreporting,

or misclassification of actual COVID-19 cases and additional factors related to patient clinical

management not evaluated in this study.

In the following two months of 2020, 30-day mortality was higher than in April and May

2019, but the gap was not significant and narrower when compared to that observed between

March 2019 and March 2020. However, during these months the process indicators remained

significantly worse than in 2019. These findings underline the Emilia-Romagna healthcare sys-

tem’s capacity to respond to the initial health crisis and to take effective actions to mitigate the

impact of the pandemic.

Implications for policy, practice, and research

In this study, we found that the quality of care for patients with HF has been undermined by

the unavoidable healthcare services’ reorganization needed to address the COVID-19 pan-

demic [31]. After the first months of the emergency, HF indicators exhibited a trend to return

to pre-crisis levels, suggesting the adaptation and resilience of the healthcare system. Despite

the inability to evaluate functional capacities and medium-/long-term healthcare quality indi-

cators, we can assume that the cumulative unmet needs of the patients that did not receive

timely surgery and rehabilitation may have led to a worsening of their medium- and long-term

outcomes. Considering this, healthcare policymakers and professionals involved in the man-

agement of COVID-19 patients should be aware of the needs of patients with other acute and

chronic health needs, which should be carefully considered, investigated, and included in

future emergency preparedness and response plans.

Strengths and limitations

Analysis of complete data related to the whole healthcare system of a wide region is the main

strength of this study. Moreover, the Italian experience during the first wave of the COVID-19

pandemic represents an instructive event that has the potential to illustrate a healthcare sys-

tem’s early response to a severe health crisis. Misreporting and misclassification of COVID-19

cases and deaths is the main limitation of our study and is a common problem highlighted

elsewhere in the recent literature [32, 33]. There is the possibility that under-diagnosis of

COVID-19 among the patients with HF produced an over-estimation in 30-day mortality

rates. However, we relied upon the ICD-9-CM classification system issued by Italy’s Ministry

of Health and Regional Authorities for the correct identification of COVID-19 cases and

deaths. Other limitations are common to all studies based on administrative data, including

lack of accuracy and differences in the coding criteria over time, but it is hard to believe that

such potential sources of information bias might have significantly affected our estimates.

Conclusions

This study addressed the impact of the COVID-19-related healthcare reorganization on

healthcare quality and 30-day mortality for non-COVID-19 elderly patients with HF. Our

results show a reduction in the proportion of patients undergoing surgery and in the propor-

tion of patients receiving timely surgery and rehabilitation. Mortality increased significantly in

March 2020 as compared with March 2019, but differences in patient characteristics and
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quality of care only partially explained such increase. Further studies are needed to verify addi-

tional determinants, in order to identify the strengths and weaknesses of healthcare systems

and to develop capacities and capabilities suited to face the upcoming public health challenges.

The care and attention required for patients with COVID-19 should not distract from the

needs of patients with other critical acute and chronic conditions, which should be carefully

investigated and included in future emergency preparedness and response plans.
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