Return to Work After Coronavirus Disease
2019 Acute Respiratory Distress Syndrome
and Intensive Care Admission: Prospective,
Case Series at 6 Months From Hospital

Discharge*

OBIJECTIVES: Joblessness is common in survivors from critical care. Our aim
was to describe rates of return to work versus unemployment following corona-
virus disease 2019 acute respiratory distress syndrome requiring intensive care
admission.

DESIGN: Single-center, prospective case series.

SETTING: Ciritical Care Follow-Up Clinic, Humanitas Clinical and Research
Center—IRCCS, Rozzano, ltaly.

PATIENTS: One hundred and one consecutive laboratory-confirmed coronavirus
disease 2019 patients were discharged from our hospital following an ICU stay
between March 1, 2020, and June 30, 2020. Twenty-five died in the ICU. Seventy-
six were discharged alive from hospital. Two patients refused participation, while
three were unreachable. The remaining 71 were alive at 6 months and interviewed.

INTERVENTIONS: Baseline and outcome healthcare data were extracted from
the electronic patient records. Employment data were collected using a previously
published structured interview instrument that included current and previous em-
ployment status, hours worked per week, and timing of return to work. Health-
related quality of life status was assessed using the Italian EQ-5D-5L questionnaire.

MEASUREMENTS AND MAIN RESULTS: Of the 71 interviewed patients, 45
(63%) were employed prior to coronavirus disease 2019, of which 40 (89%) of
them worked full-time. Thirty-three (73%) of the previously employed survivors had
returned to work by 6 months, 10 (22%) were unemployed, and 2 (5%) were newly
retired. Among those who returned to work, 20 (85%) of them reported reduced ef-
fectiveness at work. Those who did not return to work were either still on sick leave
or lost their job as a consequence of coronavirus disease 2019. Reported quality
of life of survivors not returning to work was worse than of those returning to work.

CONCLUSIONS: The majority of coronavirus disease 2019 survivors following
ICU in our cohort had returned to work by 6 months of follow-up. However, most
of them reported reduced work effectiveness. Prolonged sick leave and unem-
ployment were common findings in those not returning.

KEY WORDS: acute respiratory distress syndrome; coronavirus disease 2019;
joblessness; outcome; quality of life; return to work

this is associated with long-term consequences that impact physical,
psychologic, and social dimensions (2, 3). A systematic review on re-
turn to work following critical illness found that up to two-thirds of patients

I Iew unemployment is common in survivors from critical care (1), and
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discharged from ICU had a delayed return to work.
Survivors who return to work often experience subse-
quent job loss, change in occupation, and worsening
employment status (4). Measuring return to work is rel-
evant to understand the possible long-term socioeco-
nomic impact of coronavirus disease 2019 (COVID-19)
on patients, family, and society (5). Our aim was to under-
take a preliminary assessment of return to work and un-
employment after COVID-19 acute respiratory distress
syndrome (ARDS) requiring intensive care admission.

METHODS

This is a single-center case series from Humanitas
Clinical and Research Hospital Critical Care
Follow-up clinic in Milan, Italy. Our institutional
Ethics Committee approved this study (number
465/20). Written informed consent was obtained from
patients before hospital discharge. Baseline healthcare
data were extracted from electronic patient records
and included: age, gender, comorbidities (age-adjusted
Charlson Comorbidity Index), and baseline Clinical
Frailty Score. ICU-related exposures included severity
scores, mechanical ventilation, ICU and hospital length
of stay, and discharge location (home, nursing home, or
rehabilitation facility). Survivors’ health-related quality
of life status was assessed using the Italian EQ-5D-5L
questionnaire. Employment data were collected using a
structured interview instrument developed by Kamdar
et al (6, 7), which included current and previous em-
ployment status, hours worked per week, and timing
of return to work. The instrument is available at the
Improve Long-Term Outcome project website (https://
www.improvelto.com/instruments/). Quality of life
and return to work were assessed at 6 months following
hospital discharge. We used survival analysis methods
to evaluate the primary outcome of timing of return to
work after hospital discharge among patients who were
employed before COVID-19. Patients who did not re-
turn to work were censored at 24 weeks. The timing of
returning to work was explored using cumulative inci-
dence functions. We included stratification for age and
length of invasive mechanical ventilation (IMV) based
on previous return to work after ARDS research (6, 7),
and as highlighted in cited previous research, we used
the median value of our population as threshold. Data
are presented as median (interquartile range), mean
+ sp, and number (percentage), as appropriate. Data
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processing, analyses, and plotting were made using R
Version 3.6.1 (R Foundation for Statistical Computing,
Vienna, Austria; https://www.R-project.org/).

RESULTS

One hundred and one consecutive laboratory-con-
firmed COVID-19 patients were discharged from our
hospital following an ICU stay of at least 72 hours be-
tween March 1, 2020, and June 30, 2020. Twenty-five
died in the ICU. Seventy-six were discharged alive
from hospital. Two patients declined participation,
while three were unreachable by phone or email. The
remaining 71 (70%) were alive at 6 months and inter-
viewed. Among these, 63 (89%) received IMV, while
the remaining 8 (11%) were treated with non-IMV.
Following acute hospitalization, 37 (52%) were dis-
charged home, while 33 (47%) went to a rehabilitation
facility and one returned to a previous residency at a
nursing home (Table 1).

Among the 45 patients (63%) employed prior to
COVID-19, 40 (89%) worked full-time. At 6 months fol-
low-up, all patients initially discharged to rehabilitation
facilities had returned home, 33 (73%) of the previously
employed survivors had returned to work, 10 (22%) were
jobless, and 2 (5%) were newly retired. Their median age
was 57 years (51-61 yr), and they received a median 14
days (5-26 d) of IMV. The 6-month cumulative inci-
dence of returning to work was similar among patients
less than 57 and greater than or equal to 57 years old,
76% and 74%, respectively. When stratified by duration
of IMV, it was 85% and 67% for those receiving less than
14 and greater than or equal to 14 days (Fig. 1). When
divided by work type: management (6/6 [100%]), office-
based work (7/9 [78%]), manual work (9/13 [69%]),
healthcare (7/9 [78%]), education (0/1 [0%]), and pro-
tective services (4/5 [80%]) returned to work.

Among the 33 previously employed survivors ever
returning to work, only six (18%) reported having to
make significant changes in their work duties because
of the ICU stay. However, 20 (85%) of them reported
reduced effectiveness at work (self-reported effective-
ness score, 85% * 22%); no one who returned to work
subsequently lost their job during follow-up.

Among the 10 survivors who were unemployed at 6
months and were still on paid sick leave, four were un-
employed, of which only one of them was actively search-
ing for a job. Survivors who never versus ever returned to
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TABLE 1.
Baseline and Intensive Care Data by Return to Work Status

Working Prior to COVID-19

Not Working
Prior to All Ever Return Never Return
Variable COVID-19 Patients to Work to Work Retired
n 26 45 B8 10 2
Age, yr, median (IQR) 66.5 (61.3-71.5) 57 (51-62) 57 (561-61) 56.5 (50.5-57.8) 72 (70.5-73.5)
Male, n (%) 16 (62) 40 (89) 31 (94) 7 (70) 2 (100)

Body mass index, median (IQR) 270 (24.0-28.0) 27.8 (24.9-34.5) 27.8 (25.3-34.6) 29.4 (26.8—-33.3)21.6 (21.2-22.1)
6 (

Acute Physiology and Chronic 8 (7-9.75) 5-10) 6 (5-11) 5.5 (4-6) 10.5 (8.75-12.25)
Health Evaluation Il score,
median (IQR)

Sequential Organ Failure Assess- 5 (3.25-6) 4 (3-6) 3 (3-5) 6.5 (5.25-9) 3 (2.5-3.5)
ment score, median (IQR)

Charlson Comorbidity Index 3 (2-4) 1(1-2) 1(1-2) 1(1-2) 3.5 (3.25-3.75)
(age corrected), median (IQR)

Clinical Frailty Scale, median (IQR) 3 (2-3) 2 (2-3) 2 (2-3) 3 (2-3) 2.5 (2.25-2.75)

Tracheostomy, n (%) 3(11.5) 9 (20.0) 5(15.2) 3(30.0) 1 (50.0)

Acute kidney injury, n (%)

No acute kidney injury 22 (84.6) 5 (77.8) 27 (81.8) 6 (60.0) 2 (100.0)
Stage 1 1(3.8) 4 (8.9) 1 (3.0) 3 (30.0) 0 (0.0)
Stage 2 1 (8.8) 4 (8.9) (9.1) 1 (10.0) 0 (0.0)
Stage 3 2 (7.7) 2 (4.4) 2 (6.1) 0 (0.0) 0 (0.0)

Worst Pao,/Fio, at admission, 116 (94-150) 127 (104-147) 130 (108-148) 109 (78-129) 117 (110-123)
median (IQR)

Days on neuromuscular blocking 4 (2-5) 4 (1-10) 3(1-8) 6 (2-12) 8 (7-9)
agent infusion, median (IQR)

Prone positioning, n (%) 8 (31) 16 (36) 9 (27) 5 (50) 2 (100)

Receiving vasopressors, n (%) 16 (62) 29 (64) 18 (55) 9 (90) 2 (100)

Days on invasive mechanical 12 (6-19) 14 (5-26) 13 (5-22) 20 (11-34) 22 (17-27)
ventilation, median (IQR)

ICU LOS, d, median (IQR) 14 (7-21) 17 (9-29) 15 (6-24) 22 (10-54) 33 (25-41)

Hospital LOS, d, median (IQR) 28 (23-42) 31 (19-56) 30 (17-39) 37 (21-69) 69 (63-74)

Discharged to rehabilitation 14 (54) 19 (42) 12 (36) 5 (50) 2 (100)

facility, n (%)

COVID-19 = coronavirus disease 2019, IOR = interquartile range, LOS = length of stay.

work at 6 months reported worse health-related quality DISCUSSION

of life, EQ-visual analogue ?cale of 70 (60_76') versus 85 i is one of the first reports specifically exploring
(80-90) (out of 100), respectively. Those who did notwork  retyyrn to work after critical illness due to COVID-19
prior to COVID-19 reported 80 (75-85) (out of 100). respiratory failure. At 6 months, 73% of previously
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100%

literature about the role of
organ failures and severity
scores and long-term out-
comes (6, 7, 10). These
exploratory findings war-

== |IMV <14 days
=t= IMV 214 days

75%

50%
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rant further investiga-
tion in larger multicenter
studies. Specific causes of
reduced perceived work
effectiveness were not
investigated in the pre-
sent study but are likely
multifactorial. ~ Reports
suggest patients recov-
ering from COVID-19
have been diagnosed with
chronic fatigue (11), mus-
culoskeletal (12), and
mental health (post-trau-
matic stress) disorders
(13). Dedicated post-
COVID-19  workplace-
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Figure 1. Cumulative incidence of return to work after severe coronavirus disease 2019 stratified

by days of invasive mechanical ventilation (IMV).

employed COVID-19 survivors had returned to work.
In our cohort, more survivors were able to return to
work at 6 months compared with patients surviving
other forms of ARDS (55%) (6) as well as general ICU
survivors (8).

A small cohort of COVID-19 survivors similarly re-
ported an improved return to work (9).

In survival analysis, there were no differences
observed between age groups, but those who did not
return to work showed a trend toward longer dura-
tion of mechanical ventilation. In addition, these
patients presented with higher illness severity as de-
fined by admission severity scores, longer ICU and
hospital length of stays, and greater use of proning
and vasopressors compared with those who did re-
turn to work. This is suggestive of the fact that
patients not returning to work at 6 months may have
experienced a disease with greater degree of mul-
tiple organ involvement and longer or more prevalent
needs for organ support. When compared with other
studies in the field, there is no unique evidence in the
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needed to best accommo-
date the returning work-
force (14). Finally, only
42% of the cohort of those previously employed was
discharged to a rehabilitation facility. There is no
clear evidence on the effectiveness of rehabilitation
on time to recovery from critical illness (15), but
early rehabilitation may improve the ability to return
to work (16). With more patients reaching hospital
discharge after critical illness, there is a likely need for
an increase in rehabilitation “surge” capacity.

Quality of life was lower for patients not returning
to work, a consistent finding in previous return to
work research after ARDS (5, 6). The ability to re-
turn to and function normally at work (perceived
effectiveness) is an important component of quality
of life for patients. An inability to return to work can
have negative psychophysical effects on quality of
life and ultimately cause or exacerbate psychologic
distress, anxiety, depression, and post-traumatic
stress symptoms. Measuring return to work and
health-related quality of life is essential to identify
subjects at risk and design and deliver interventions
to target long-term unmet health needs. A strength
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of this study is the homogenous cohort of relatively
young patients with a severe form of respiratory
failure, requiring prolonged ICU admission, and
with good initial performance status and limited
comorbidity (17). Limitations are the small sample
size, employment status determined by self-reports,
and limited generalizability of the findings to other
populations with severe preexisting comorbidities,
worse baseline functional status, and from non-
white ethnicities such as Black, Asian, and Minority
Ethnic backgrounds.

When compared with previous literature on return
to work, COVID-19 poses unique challenges. Return
to work of this cohort was happening between two
national lockdowns that could have affected patient’s
ability to return to work. COVID-19 critically ill
survivors seeking to return to work face environ-
mental factors such as the possible need for further
quarantine until fully virologically negative and the
significant effect that said lockdowns might have on
businesses and their job. In addition to the long-
term health implications of prolonged ICU stays,
growing evidence on the persistent health compli-
cations directly related to COVID-19 infection (18)
may additionally affect quality of life, and as shown
in this study, a large proportion of them can expe-
rience reduced effectiveness at work. Recovery from
the COVID-19 pandemic will need to involve the
full spectrum of clinicians and post-ICU networks
to address the unmet clinical needs of such cohorts
to prevent post-critical care joblessness and reduce
the impact on long-term social and health-related
quality of life and to favor their reintroduction in the
workforce.

1 Department of Anesthesia and Intensive Care Medicine,
Humanitas Clinical and Research Center—IRCCS, Milan,
Italy.

2 Adult Critical Care Unit, The Royal London Hospital, Barts
Health NHS Trust, London, United Kingdom.

3 William Harvey Research Institute, Queen Mary University of
London, London, United Kingdom.

4 Department of Biomedical Sciences, Humanitas University,
Milan, Italy.

5 Department of Internal Medicine and Hepatology, Humanitas
Clinical and Research Center—IRCCS, Milan, ltaly.

6 Department of Cardiovascular Medicine, Humanitas Clinical
and Research Center—IRCCS, Milan, Italy.

The authors have disclosed that they do not have any potential
conflicts of interest.

Critical Care Medicine

For information regarding this article, E-mail: luca.carenzo@hun-
imed.eu

REFERENCES

1. Coopersmith CM, Wunsch H, Fink MP, et al: A comparison
of critical care research funding and the financial burden
of critical illness in the United States. Crit Care Med 2012;
40:1072-1079

2. Needham DM, Kamdar BB, Stevenson JE: Rehabilitation of
mind and body after intensive care unit discharge: A step
closer to recovery. Crit Care Med 2012; 40:1340-1341

3. Apfelbacher C, Brandstetter S, Blecha S, et al; DACAPO study
group: Influence of quality of intensive care on quality of life/
return to work in survivors of the acute respiratory distress
syndrome: Prospective observational patient cohort study
(DACAPO). BMC Public Health 2020; 20:861

4. Kamdar BB, Suri R, Suchyta MR, et al: Return to work after
critical illness: A systematic review and meta-analysis. Thorax
2020; 76:17-27

5. Dinglas VD, Chessare CM, Davis WE, et al: Perspectives of
survivors, families and researchers on key outcomes for re-
search in acute respiratory failure. Thorax 2018; 73:7-12

6. Kamdar BB, Huang M, Dinglas VD, et al; National Heart, Lung,
and Blood Institute Acute Respiratory Distress Syndrome
Network: Joblessness and lost earnings after acute respira-
tory distress syndrome in a 1-year national multicenter study.
Am J Respir Crit Care Med 2017; 196:1012-1020

7. Kamdar BB, Sepulveda KA, Chong A, et al: Return to work
and lost earnings after acute respiratory distress syndrome: A
B-year prospective, longitudinal study of long-term survivors.
Thorax 2018; 73:125-133

8. Norman BC, Jackson JC, Graves JA, et al: Employment out-
comes after critical illness: An analysis of the bringing to
light the risk factors and incidence of neuropsychological
dysfunction in ICU survivors cohort. Crit Care Med 2016;
44:2003-2009

9. McCue C, Cowan R, Quasim T, et al: Long term outcomes
of critically ill COVID-19 pneumonia patients: Early learning.
Intensive Care Med 2021; 47:240-241

10. Bein T, Weber-Carstens S, Apfelbacher C: Long-term
outcome after the acute respiratory distress syndrome:
Different from general critical illness? Curr Opin Crit Care
2018; 24:35-40

11. Carfi A, Bernabei R, Landi F; Gemelli Against COVID-19 Post-
Acute Care Study Group: Persistent symptoms in patients
after acute COVID-19. JAMA 2020; 324:603-605

12. Kemp HI, Corner E, Colvin LA: Chronic pain after COVID-19:
Implications ~ for rehabilitation. Br J Anaesth 2020;
126:436-440

13. Janiri D, Carfi A Kotzalidis GD, et al; Gemelli Against COVID-19
Post-Acute Care Study Group: Posttraumatic stress disorder
in patients after severe COVID-19 infection. JAMA Psychiatry
2021; 78:667-569

14. Franche RL, Cullen K, Clarke J, et al; Institute for Work &
Health (IWH) Workplace-Based RTW Intervention Literature
Review Research Team: Workplace-based return-to-work

e1161

www.ccmjournal.org


mailto:luca.carenzo@hunimed.eu
mailto:luca.carenzo@hunimed.eu

Carenzo et al

15.

16.

e1162

interventions: A systematic review of the quantitative literature.
J Occup Rehabil 2005; 15:607-631

Connolly B, Salisbury L, O'Neill B, et al: Exercise rehabilitation
following intensive care unit discharge for recovery from critical
illness. Cochrane Database Syst Rev 2015; 2015:CD008632
Kuoppala J, Lamminpaa A: Rehabilitation and work ability: A
systematic literature review. J Rehabil Med 2008; 40:796-804

www.ccmjournal.org

17, Guan WJ, Liang WH, Zhao Y, et al: Comorbidity and its impact

18.

on 15690 patients with COVID-19 in China: A nationwide anal-
ysis. Eur Respir J 2020; 55:2000547

Tong A, Baumgart A, Evangelidis N, et al: Core outcome
measures for trials in people with coronavirus disease 2019:

Respiratory failure, multiorgan failure, shortness of breath, and
recovery. Crit Care Med 2021; 49:503-516

November 2021 « Volume 49 * Number 11



