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BACKGROUND: Trauma of hospitalization is character-
ized by patient-reported disturbances in sleep, mobility,
nutrition, and/or mood and one study suggested it was
associated with more 30-day readmissions.
OBJECTIVE: To define the trauma of hospitalization in
medical inpatients and determine whether higher rates of
disturbance correlate with adverse post-discharge
outcomes.
DESIGN: A prospective cohort study was conducted be-
tween June 2018 and August 2019 with patients
reporting disturbances in sleep, mobility, nutrition, and/
or mood. High trauma of hospitalization was defined as
disturbance in 3 or 4 domains.
PARTICIPANTS: General medicine inpatients at an aca-
demic hospital in Edmonton, Canada.
MAIN MEASURES: 7-day, 30-day, and 90-day rates of
death, unplanned hospital readmission, or emergency
department (ED) visit.
KEY RESULTS: Of 299 patients (mean age 65.9 years,
47.8% female, mean Charlson score 3.6, and mean
length of stay 8.2 days), 260 (87.0%) reported distur-
bance in at least one domain (most commonly nutri-
tion or mobility) during their hospitalization, 179
(59.9%) reported disturbances in multiple domains,
and 87 (29.1%) met the criteria for high trauma of
hospitalization. Patients who reported a high trauma
of hospitalization did not differ from those reporting
less hospitalization disturbances in terms of demo-
graphics, burden of comorbidities, or length of stay,
but did report higher rates of pre-hospital distur-
bances in sleep (32.3% vs. 14.4%, p = 0.03), nutrition
(77.4% vs. 54.4%, p = 0.02), and mood (41.9% vs.
13.3%, p = 0.0007). High trauma of hospitalization
was not significantly associated with death, readmis-
sion, or ED visit at 7 days (12.6% vs. 11.3%, aOR 1.13
[95% CI 0.52–2.46]), 30 days (31.0% vs. 32.1%, aOR
1.03 [95% CI 0.59–1.79]), or 90 days (52.9% vs.
50.9%, aOR 1.16 [95% CI 0.69–1.94]) after discharge.
CONCLUSIONS: In-hospital disturbances in sleep,mobil-
ity, nutrition, and mood are common in medical inpa-
tients but were not associated with post-discharge
outcomes.
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W hile it has long been known that hospitalization exposes
patients to risk of iatrogenic illnesses, nosocomial in-

fections, and deconditioning, there is emerging evidence that
patient subjective experiences during their hospitalization may
also influence their post-discharge outcomes.1–3 Detsky and
Krumholz described the stressful and depersonalizing effects
of the hospital environment as the “trauma of hospitalization”
and hypothesized that the cumulative effect of hospital-related
disturbances in sleep, mobility, nutrition, and mood (even
when not recognized by their care team) may cause physio-
logic disruptions that worsen patient outcomes, potentially
increasing their probability of unplanned readmissions or
emergency department (ED) visits.4–6

A recently published prospective cohort study used a 10-
item patient-reported “in-hospital disturbance survey” (see
Box 1) to examine the trauma of hospitalization in medical
inpatients and post-discharge outcomes.7 The survey evaluat-
ed the 4 domains of sleep, nutrition, mobility, and mood: the
29.5% of patients who reported disturbance in 3 or 4 domains
in hospital were considered to have high trauma of hospitali-
zation and they exhibited a substantial and statistically signif-
icant increase in risk of 30-day readmission or ED visit (37.7%
vs. 21.9% in those patients who reported lower trauma of
hospitalization, adjusted Odds Ratio 2.52, 95% CI 1.24 to
5.17).7 While this result highlighted a potentially important
novel opportunity for future interventions to improve both
patient experience and clinical outcomes, their findings must
be validated in other settings. Thus, we designed this study to
examine the trauma of hospitalization in medical inpatients
and to explore whether high scores on the in-hospital distur-
bance survey are associated with higher rates of readmissions
or repeat ED visits or death at 7 days (our primary outcome),
30 days, and 3 months in a different geographic setting.Received July 18, 2020
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Box 1 Disturbance survey (adapted from Rawal et al.7)

METHODS

We conducted a prospective cohort study to collect the in-
hospital disturbance survey within 24 h of discharge for adult
patients being discharged fromgeneral internalmedicinewards at
the University of Alberta Hospital (an academic tertiary urban
hospital with 885 total beds including surgery, pediatrics, and
transplant services, but 82 general internal medicine ward beds)
after overnight hospital stays between June 2018 and August
2019. We also collected information on the disturbances in each
domain the patients reported for theweeks prior to hospitalization

for those patients enrolled between November 2018 and August
2019 (baseline disturbances—see Box 1).
We approached all patients being discharged from the gen-

eral internal medicine wards but excluded those from out of
province or those without a valid Alberta Heart Care Insurance
number (as we could not track their outcomes), those with
moderate to severe cognitive impairment (5 or more errors on
the Short Portable Mental Status Questionnaire) or who could
not communicate in English, those deemed by their attending
physicians to have foreshortened life expectancy or severe
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comorbidities that would preclude 90-day follow-up, or those
being transferred to/from another inpatient service (including
the intensive care unit), another acute care hospital, or a
rehabilitation facility. Patients were included if they were
discharged to a long-term care facility if that was their home
prior to hospitalization. Our study was approved by the Uni-
versity of Alberta Health Research Ethics Board
(Pro00082023) and all potential participants provided written
informed consent.
We interrogated the Alberta Health Care Insurance Plan

Registry, the Discharge Abstract Database, and the National
Ambulatory Care Reporting System to determine the 7-day
(our primary outcome), 30-day, and 90-day rates of unplanned
hospital readmission, mortality, or ED presentation for each
patient to any acute care facility in the province. We also used
the linked administrative data to collect socio-demographic
variables, medical comorbidities (based on all healthcare en-
counters in the prior 2 years), and to calculate each patient’s
LACE index score8 at the time of discharge from their index
hospitalization. The Pampalon Material Deprivation Index9

was used as a proxy for socioeconomic status. This index is
derived from census data at the dissemination area (i.e., small
geographical area rather than individual level) and includes
education level, employment, and income with the end result
being quintiles of material deprivation. Additionally, to deter-
mine the primary reason for each hospitalization, we used the
Episode Diagnosis Category (EDC) which groups similar
ICD-10 codes.
Baseline characteristics for the high hospitalization trauma

(disturbances in 3 or 4 domains) and low trauma (disturbances
in 2 or fewer domains) patients were summarized using means
(standard deviations) and counts (proportions) and compared
using p values and standardized differences. The association
between in-hospital experiences and post-discharge outcomes
(death, hospitalization, or ED visit) were evaluated using

logistic regression models with the outcomes treated as binary
events and adjusting for prognostically important baseline
covariates including age, sex, length of stay, and Charlson
score (defined as 0, 1, or 2+). Of note, the Pampalon Depri-
vation Index quintiles were not independently associated with
post-discharge outcomes in our multivariable model and thus
this variable was not included. In a sensitivity analysis, we
only adjusted for age, sex, and LACE score (note that we
could not include both LACE score and length of
stay/Charlson score in the same model since they are highly
correlated as the latter two variables are included in the LACE
score). In a secondary analysis, we included only the patients
who had baseline disturbance data available, with each do-
main as an additional covariate, and also adjusting for age, sex,
length of stay, and Charlson score. p values less than 0.05
were considered to be statistically significant and all analyses
were carried out using SAS version 9.4 (Cary, NC, USA) and
R version 3.5.2 (Vienna, Austria).

RESULTS

Of the 489 patients identified by the treating team as poten-
tially eligible, 23 declined to participate, 76 could not be
surveyed prior to discharge (short-term hospitalizations who
were discharged before the study team had time to approach
them), and 48 were in fact ineligible. Of the 342 patients who
consented to participate, 43 were excluded for the reasons
listed in Figure 1, leaving 299 patients for our analysis: their
mean age was 65.9 years, 47.8% were female, mean Charlson
score was 3.6, and mean length of stay was 8.2 days (Table 1).
These 299 patients had 70 different primary (most responsible)
diagnoses on their discharge summary (see Appendix eTable 1
for a listing of ICD chapter classifications), but the 5 most
common were renal dysfunction (n = 23), pneumonia (n = 21),

489 Pa�ents assessed for eligibility 

342 Pa�ents available at �me of analysis

299 Pa�ents included in study

A. Exclusions at �me of data collec�on
Total Excluded: 147

23 Pa�ents declined to par�cipate
76 Pa�ents missed/unavailable prior to discharge

Pa�ents mee�ng exclusion criteria
a. Moderate to Severe Cogni�ve Impairment: 5
b. Pa�ent from out-of-province: 1
c. Severely shortened life expectancy (<90 days): 0
d. Transfer from another acute service or another hospital: 11
e. Transfer to/from a long-term care facility: 15
f. Language barrier: 16

B. Exclusions at �me of analysis based on administra�ve data 
linkage
Total Excluded: 43

11 repeat hospitaliza�ons by same pa�ents
11 without Alberta Health Care Insurance Plan coverage
14 without any �me in ICU
2 with disposi�on of death
5 with disposi�on of transfer to inpa�ent care

Figure 1 Study flow diagram.
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chronic obstructive pulmonary disease (n = 20), heart failure
(n = 17), and fluid/electrolyte disturbances (n = 16) and there
were no statistically significant differences between patients
reporting high trauma of hospitalization versus not. As these
were all general medical inpatients who had not been trans-
ferred between wards, none had undergone surgery during the
index hospitalization.
Overall, 260 (87.0%) patients reported disturbance in at

least one domain, 179 (59.9%) reported disturbances in mul-
tiple domains, and 87 (29.1%) fulfilled the criteria for high
trauma of hospitalization (Table 1). Sleep was disturbed in 118
(39.5%) of medical inpatients, and 176 (58.9%) reported
disturbances in nutrition, 162 (54.2%) in mobility, and 100
(33.4%) in mood. Patients who reported a high trauma of
hospitalization on their surveys did not have any significant
differences compared to those reporting lower hospitalization
trauma in terms of age (p = 0.10), sex (p = 0.10), length of stay
(p = 0.45), LACE score (p = 0.26), or burden of comorbidities
(p = 0.60). However, those patients reporting high trauma on
their in-hospital disturbance survey were also more likely to
report having baseline sleep/mood/nutritional disturbances
even pre-hospital (Table 1).
Within each domain, death/readmissions/ED visits were not

more common at 7, 30, and 90 days in those patients who
reported in-hospital disturbance in that domain compared to
those who did not (Table 2). Moreover, patients who reported
a high trauma of hospitalization did not exhibit significantly
higher rates of ED visits, readmissions, or death at 7, 30, and
90 days compared to those reporting less trauma of hospital-
ization (Table 2), even after adjustment for age, sex, length-of-
stay, and Charlson score (aOR 1.13 [95% CI 0.52–2.46] at 7
days, 1.03 [0.59–1.79] at 30 days, and 1.16 [0.69–1.94] at 90
days, eTable 2). In the sensitivity analysis only adjusting for
age, sex, and LACE score, there was still no significant

association between higher trauma of hospitalization and
post-discharge outcomes (aOR 1.10 [95% CI 0.51–2.38] at 7
days, 0.86 [0.49–1.51] at 30 days, and 0.97 [0.57–1.64] at 90
days). If we excluded the 2 patients who died by 7 days, the
additional 2 who died between days 8 and 30, and the addi-
tional 4 who died between days 31 and 90, there was still no
significant association between high hospitalization trauma
and readmission/ED visits: aOR 1.28 [95% CI 0.59–2.82] at
7 days, 1.05 [0.60–1.83] at 30 days, and 1.19 [0.71–1.99] at 90
days. Pre-planned subgroup analyses in patients younger than
65 and 65 or older revealed similar results with no statistically
significant association between trauma of hospitalization (nor
any specific domain disturbances) and post-discharge out-
comes. Including adjustment for baseline disturbances con-
firmed no significant association between high hospitalization
trauma and outcomes: aOR 1.29 [95% CI 0.29–5.74] at 7
days, 1.95 [0.71–5.31] at 30 days, and 1.35 [0.53–3.47] at
90 days (eTable 2).

DISCUSSION

Our study confirmed that disturbances in sleep, nutrition,
mobility, and mood are common in hospitalized medical pa-
tients. However, disturbances in these domains were also
common pre-hospitalization, and those patients reporting
more disturbances in hospital (sufficient to meet the
literature-based definition of “high trauma of hospitalization”)
did not exhibit worse post-discharge outcomes than those
reporting less in-hospital disturbances.
Thus, despite finding a similarly high rate of disturbances

and nearly identical outcome rates at 30 days as reported in the
first study of the “in-hospital disturbance survey”,7 we did not
find the significant association between trauma of

Table 1 Study Participant Characteristics

Characteristic Overall,
N = 299

Low trauma,
N = 212

High trauma,
N = 87

Standardized
difference*

p value*

Age—mean (SD) 65.9 (18.6) 64.7 (18.7) 68.7 (18.1) 0.21 0.10
Sex female—N (%) 143 (47.8) 95 (44.8) 48 (55.2) 0.21 0.10
Pampalon Material Deprivation quintile—N (%) 0.41 0.11
1 (least deprived) 67 (22.4) 47 (22.2) 20 (23.0)
2 37 (12.4) 23 (10.8) 14 (16.1)
3 55 (18.4) 46 (21.7) 9 (10.3)
4 49 (16.4) 36 (17.0) 13 (14.9)
5 (most deprived) 50 (16.7) 36 (17.0) 14 (16.1)

Missing 41 (13.7) 24 (11.3) 17 (19.5)
Length of stay—mean days (SD) 8.2 (10.2) 8.0 (9.7) 8.9 (11.3) 0.09 0.46
Charlson Comorbidity Index—N (%) 0.11 0.60
0 60 (20.1) 40 (18.9) 20 (23.0)
1 24 (8.0) 16 (7.5) 8 (9.2)
2+ 215 (71.9) 156 (73.6) 59 (67.8)

LACE score—mean (SD) 12.4 (3.1) 12.2 (3.0) 13.0 (3.3) 0.26 0.04
Baseline disturbance (available for 121 patients enrolled between November 2018 and August 2019)
Baseline sleep disturbance 23 (19.0) 13 (14.4) 10 (32.3) 0.43 0.03
Baseline mobility disturbance 23 (19.0) 15 (16.7) 8 (25.8) 0.22 0.26
Baseline nutrition disturbance 73 (60.3) 49 (54.4) 24 (77.4) 0.49 0.02
Baseline mood disturbance 25 (20.7) 12 (13.3) 13 (41.9) 0.67 0.0007

High trauma of hospitalization was defined as disturbances in 3 or 4 domains and low trauma as disturbances in 2 or fewer domains.
*Comparing low trauma with high trauma groups
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hospitalization and 30-day readmission/ED visit rates that they
did. We were also able to examine 7-day and 90-day outcome
rates, both of which were also not significantly different in
those with vs. without self-reported high trauma of hospitali-
zation. Our cohort, like Rawal’s,7 was drawn from general
internal medicine wards in an academic hospital and our
patients had similar lengths of stay (8.2 vs. 8.0 days) and
similar most responsible diagnoses (COPD, pneumonia, and
heart failure were 3 of the top 5 in both cohorts). However, the
patients in our study were older and had more comorbidities
than those in the Rawal study (mean age 65.9 vs. 60.3 years,
and 71.9% of our patients had Charlson scores of 2 or more
compared to 30.9% in the Rawal study), raising the possibility
that the impact of in-hospital disturbances may be more im-
portant in younger, healthier patients than the older, sicker
patients we studied. This theory may be supported by the
finding in the Rawal study that patients under 65 years had a
greater absolute difference in 30-day readmission between
high and low trauma groups (17.9%) than those 65 and older
(8.6%). One other potentially important difference between
the study populations was the substantially higher rates of
baseline disturbances in sleep, mood, and mobility reported
in the Rawal study (40.6–58.9% across domains) compared to
our study population (19.0–20.7%).
Although our study is a prospective cohort with objective

assessment of outcomes using administrative healthcare records
(thereby achieving complete capture of all subsequent events at
any acute care facility in the province) collected and analyzed
by observers blinded to each patient’s in-hospital disturbance
score, there are some limitations. First, although frailty is a
major driver of post-discharge outcomes,10 we did not evaluate
patient frailty during hospitalization (although collecting the
pre-hospitalization disturbance data is an attempt to mitigate
that). Second, our study population was older general medical
patients and thus the results may not be generalizable to youn-
ger patients admitted to non-medical wards. Third, we do not
know which patients were discharged with homecare services
in place and any discrepancy in homecare provision could have
mitigated outcome differences between the groups. Fourth, and
in a similar vein, we do not have data on outpatient follow-up
and physician continuity post-discharge, another potential fac-
tor mitigating the frequency of readmissions or repeat ED
visits.11 Fifth, as with any study that relies on patient self-
report of symptoms and domain disturbances, there is always
the possibility of recall bias influenced by health status in that
sicker individuals may report more disturbances—we attempted
to mitigate this by adjusting for comorbidities but cannot re-
move that possibility entirely. Finally, we did not conduct
follow-up assessments to see which patients had persistent
disturbances in sleep, nutrition, mobility, and/or mood post-
discharge, and we did not examine the relationship between
the trauma of hospitalization and post-discharge mental health,
functional status, or self-reported well-being of patients, all of
which may be more sensitive outcome measures for detecting
an impact from hospitalization trauma.
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Although our study did not find significant differences in
post-discharge outcomes for patients experiencing high trauma
of hospitalization, this does not detract from the fact that
disturbances in sleep, nutrition, mobility, and mood are com-
mon in hospitalized patients. Improving patient experience is
one of the quadruple aims for quality health care, and patient-
friendly models of care which attempt to reduce the trauma of
hospitalization, particularly in mobility and sleep (such as
hospital at home or acute care for elders’ units), have shown
promising results in reducing length of stay, readmissions, ED
visits, and improving patient ratings of the quality of their
hospital care.12, 13 Given the discrepancy between our findings
and the earlier observational study7 on the trauma of hospital-
ization, we believe there is a need for further prospective
evaluations of this phenomenon and ultimately a multi-
faceted randomized controlled trial to test whether modifying
in-hospital disturbances in sleep, nutrition, mobility, and mood
would not only reduce the trauma of hospitalization (i.e., patient
experience) but also improve patient outcomes. However, such
a trial may well require more sensitive endpoints14 than read-
mission rates, repeat ED visits, or post-discharge mortality.
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