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Evidence exists that physicians consider what may be 
called “social” or “nonmedical” factors (lack of social 
support or barriers to access) in hospital admission de-
cision-making and that patients are hospitalized even 

in the absence of a level of medical acuity warranting admis-
sion.1-3 Although hospitalization is associated with the risk of 
adverse events (AEs),4 whether this risk is related to the med-
ical acuity of admission remains unclear. Our study sought to 
quantify the AEs experienced by patients hospitalized without 
definite medical acuity compared with those experienced by 
patients hospitalized with a definite medically appropriate in-
dication for admission.

METHODS
Setting and Database Used for Analysis
This study was conducted at an urban, safety-net, public teach-
ing hospital. At our site, calls for medical admissions are always 
answered by a hospital medicine attending physician (“triage 
physician”) who works collaboratively with the referring physi-
cian to facilitate appropriate disposition. Many of these discus-
sions occur via telephone, but the triage physician may also as-
sess the patient directly if needed. This study involved 24 triage 
physicians who directly assessed the patient in 65% of the cases.

At the time of each admission call, the triage physician logs 
the following information into a central triage database: date 

and time of call, patient location, reason for admission, assess-
ment of appropriateness for medical floor, contributing factors 
to admission decision-making, and patient disposition.

Admission Appropriateness Group Designation
To be considered for inclusion in this study, calls must have 
originated from the emergency department and resulted in 
admission to the general medicine floor on either a resident 
teaching or hospitalist service from February 1, 2018 to June 1, 
2018. This time frame was selected to avoid the start of a new 
academic cycle in late June that may confound AE rates.

The designation of appropriateness was determined by the 
triage physician’s logged response to triage database ques-
tions at the time of the admission call. Of the 748 admissions 
meeting inclusion criteria, 513 (68.6%) were considered defi-
nitely appropriate on the basis of the triage physician’s re-
sponse to the question “Based ONLY on the medical reason 
for hospitalization, in your opinion, how appropriate is this 
admission to the medicine floor service?” Furthermore, 169 
(22.6%) were considered without definite medical acuity on the 
basis of the triage physician’s indication that “severity of med-
ical problems alone may not require inpatient hospitalization” 
(Appendix Figure 1).

Study Design
Following a retrospective cohort study design, we systemat-
ically sampled 150 admissions from those “admitted without 
definite medical acuity” to create the exposure group and 
150 from the “definitely medically appropriate” admissions 
to create the nonexposure group. Our sampling method in-
volved selecting every third record until reaching the target 
sample size. This method and group sizes were determined 
prior to beginning data collection. Given the expected inci-
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Physicians often consider various nonmedical factors 
in hospital admission decision-making and may admit 
socially tenuous patients despite low-acuity medical 
needs. Evidence showing whether these patients are 
subject to the same risks of hospitalization as those 
considered definitely medically appropriate is limited. 
Our study sought to inform this risk/benefit discussion 
by quantifying the number of adverse events (AEs) 
experienced by both patient populations by using the 
Institute for Healthcare Improvement Global Trigger Tool 

methodology. We found no difference in the percentage 
of admissions with AEs between the two groups (27.3% 
vs 29.3%; risk ratio 0.93, 95% CI 0.65-1.34, P = .70) nor 
in AEs per 1,000-patient days (76.8 vs 70.4; incidence 
rate ratio = 1.09, 95% CI 0.77-1.55, P = .61). Thus, the 
number of AEs experienced during hospitalization does 
not appear to be related to the appropriateness of 
admission based on the level of medical acuity. Journal 
of Hospital Medicine 2020;15:42-45. © 2020 Society of 
Hospital Medicine
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dence of 33% AEs in the unexposed group (consistent with 
previous reports of AEs using the trigger tool5), we anticipat-
ed that a total sample size of 300 would be appropriate to 
capture a relative risk of at least 1.5 with 80% power and 95% 
confidence level.

Chart review was performed to capture patient demograph-
ics, admission characteristics, and hospitalization outcomes. 
We captured emergency severity index (ESI)6, a validated, 
reliable triage assessment score assigned by our emergency 
department, as a measurement of acute illness and calculat-
ed the Charlson comorbidity index (CCI)7 as a measurement of 
chronic comorbidity.

Identification of Adverse Events
We measured AEs by using the Institute for Healthcare Im-
provement Global Trigger Tool,8,9 which is estimated to iden-
tify up to 10 times more AEs than other methods, such as 
voluntary reporting.5 This protocol includes 28 triggers in the 
Cares and Medication Modules that serve as indicators that 
an AE may have occurred. The presence of a trigger is not 
necessarily an AE but a clue for further analysis. Two inves-
tigators (AS and CS) independently systematically searched 
for the presence of triggers within each patient chart. Trigger 
identification prompted in-depth analysis to confirm the oc-
currence of an AE and to characterize its severity by using the 

TABLE 1. Patient Demographics, Admission Characteristics, and Measures of Illness by Admission Designation

Admitted without Definite Medical Acuity Definitely Medically Appropriate Admission

Patient Demographics n = 147 n = 149

Mean Age, years 54.7 54.4 NS

Female Sex, n (%) 49 (33.3) 48 (32.2) NS

Race/Ethnicity, n (%)

   White, non-Hispanic

   White, Hispanic

   Black

   Asian

   American Indian/Alaska Native

72 (49.0)

17 (11.6)

33 (22.4)

16 (10.9)

9 (6.1)

69 (46.3)

22 (14.8)

36 (24.2)

13 (8.7)

9 (6.0)

NS

Primary Language Used in Healthcare, n (%)

   English

   Non-English

119 (81.0)

28 (19.0)

115 (77.2)

34 (22.8)

NS

Insurance Coverage, n (%)

   Public

   Private

   None

   Unknown

116 (78.9)

3 (2.0)

24 (16.3)

3 (2.0)

104 (69.8)

18 (12.1)

24 (16.1)

3 (2.0)

P = .010

Admission Characteristics n = 150 n = 150

Weekend Admission, n (%) 44 (29.3) 42 (28.0) NS

Night Admission, n (%) 79 (52.7) 90 (60.0) NS

Discharge to Self-Care, n (%)

   Home/Apt, n (%)

   Street/Shelter/Respite, n (%)

115 (76.7)

75 (65.2)

40 (34.8)

115 (76.7)

89 (77.4)

26 (22.6)

P = .041

Length of Stay, mean # of days 6.6 6.0 P = .038

ED Readmission in 48 hours, n (%) 8 (5.3) 6 (4.0) NS

Hospital Readmission in 30 days, n (%) 28 (18.7) 26 (17.3) NS

Measures of Illness n = 150 n = 150

Emergency Severity Index, mean (95%CI) 2.87 (2.78, 2.95) 2.73 (2.64, 2.81) P = .026

Charlson Comorbidity Index, mean (95%CI) 3.27 (2.83, 3.71) 3.57 (3.09, 4.05) NS

This study included 10 patients with two hospitalizations: for one patient, both admissions were considered definitely medically appropriate; for three patients, both admissions were without 
medical acuity; for six patients, one admission fell into each category. Patient demographics were only counted once per group.

Abbreviations: ED, emergency department; NS, not significant
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National Coordinating Council for Medication Error Report-
ing and Prevention categorization.10 An AE was coded when 
independent reviewers identified evidence of a preventable 
or nonpreventable “noxious and unintended event occur-
ring in association with medical care.”9 By definition, any AEs 
identified were patient harms. Findings were reviewed weekly 
to ensure agreement, and discrepancies were adjudicated by 
a third investigator (MB).

All study data were collected by using REDCap electronic 
data capture tools hosted at the University of Washington.11 

The University of Washington Institutional Review Board grant-
ed approval for this study.

Study Outcome and Statistical Analysis
The primary outcome was AEs per group with results calcu-
lated in three ways: AEs per 1,000 patient-days, AEs per 100 
admissions, and percent of admissions with an AE. The risk 
ratio (RR) for the percent of admissions with an AE and the 
incidence rate ratio (IRR) for AEs per 1,000 patient-days were 
calculated for the comparison of significance.

Other data were analyzed by using Pearson’s chi square for 

categorical data, Student t test for normally distributed quan-
titative data, and Wilcoxon rank-sum (Mann–Whitney) for the 
length of stay (due to skew). Analyses were conducted using 
STATA (version 15.1, College Station, Texas).

This work follows standards for reporting observational stu-
dents as outlined in the STROBE statement.12

RESULTS
Patient Demographics
Both groups were predominantly white/non-Hispanic, male, 
and English-speaking (Table 1). More patients without defi-
nite medical acuity were covered by public insurance (78.9% 
vs 69.8%, P = .010) and discharged to homelessness (34.8% vs 
22.6%, P = .041).

Measures of Illness
Patients considered definitely medically appropriate had lower 
ESI scores, indicative of more acute presentation, than those 
without definite medical acuity (2.73 (95% CI 2.64-2.81) vs 2.87 
(95% CI 2.78-2.95), P = .026). There was no difference in CCI 
scores (Table 1).

TABLE 2. Adverse Events by Admission Designation

Admitted Without Definite Medical Acuity 
n = 150

Definitely Medically Appropriate Admission 
n = 150

Total Adverse Events 76 63

# Adverse Events During Admission

   0

   1

   2

   3

   4

   5

   6

   7

   8

   9

   10

109

29

6

3

0

0

0

1

0

1

1

106

31

9

2

2

0

0

0

0

0

0

% Admissions with Adverse Events 27.3 29.3

Adverse Events/1,000 patient-days 76.8 70.4

Adverse Events/100 admissions 50.7 42.0

Risk Ratio 0.93 (95% CI 0.65-1.34, P = .70)

Incidence Rate Ratio 1.09 (95% CI 0.77-1.55, P = .61)

Adverse Event Severity, n (%)

   Level E – Temporary Harm to the Patient and Required Intervention

    Level F – Temporary Harm to the Patient and Required Initial or Prolonged Hospitalization

   Level G – Permanent Patient Harm

   Level H – Intervention Required to Sustain Life

   Level I – Patient Death

57 (75.0)

15 (19.7)

0 (0)

2 (2.6)

2 (2.6)

49 (77.8)

12 (19.1)

0 (0)

1 (1.6)

1 (1.6)

X2(4, N = 139) = 0.41, P = .98
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Reason for Admission and Outcomes
Admissions considered definitely medically appropriate more 
frequently had an identified diagnosis/syndrome (66% vs 53%) 
or objective measurement (8.7% vs 2.7%) listed as the reason 
for admission, whereas patients admitted without definite 
medical acuity more frequently had undifferentiated symptoms 
(34.7% vs 24%) or other/disposition (6% vs 1.3%) listed. The 
most common factors that triage physicians cited as contribut-
ing to the decision to admit patients without definite medical 
acuity included homelessness (34%), lack of outpatient social 
support (32%), and substance use disorder (25%). More details 
are available in Appendix Tables 1 and 2.

Admissions without definite medical acuity were longer than 
those with definite medical acuity (6.6 vs 6.0 days, P = .038), but 
there was no difference in emergency department readmissions 
within 48 hours or hospital readmissions within 30 days (Table 1).

Adverse Events
We identified 76 AEs in 41 admissions without definite medical 
acuity (range 0-10 AEs per admission) and 63 AEs in 44 definite-
ly medically appropriate admissions (range 0-4 AEs per admis-
sion). The percentage of admissions with AE (27.3% vs 29.3%; 
RR 0.93, 95% CI 0.65-1.34, P = .70) and the rate of AE/1,000 pa-
tient-days (76.8 vs 70.4; IRR 1.09, 95% CI 0.77-1.55, P = .61) did 
not show statistically significant differences. The distribution of 
AE severity was similar between the two groups (Table 2). Most 
identified AEs caused temporary harm to the patient and were 
rated at severity levels E or F. Severe AEs, including at least one 
level I (patient death), occurred in both groups. The complete 
listing of positive triggers leading to adverse event identification 
by group and severity is available in Appendix Table 3.

DISCUSSION
By using a robust, standardized method, we found that pa-
tients admitted without definite medical acuity experienced 
the same number of inpatient AEs as patients admitted for 

definitely medically appropriate reasons. While the groups 
were relatively similar overall in terms of demographics and 
chronic comorbidity, we found evidence of social vulnerability 
in the group admitted without definite medical acuity in the 
form of increased rates of homelessness, triage physician con-
cern regarding the lack of outpatient social support, and dis-
position-related reasons for admission. That both groups suf-
fered harm―including patient death―while admitted to the 
hospital is striking, in particular for those patients who were 
admitted because of the lack of suitable outpatient options.

The potential limitations to the generalizability of this work 
include the single-site, safety-net setting and the use of indi-
vidual physician determination of admission appropriateness. 
The proportion of admissions without definite medical acuity 
reported here is similar to that reported by previously pub-
lished admission decision-making studies,2,3 and the rate of 
AEs observed is similar to rates measured in other studies us-
ing the trigger tool methodology.5,13 These similarities suggest 
some commonality across settings. Our study treats triage 
physician assessment as the marker of difference in defining 
the two groups and is an inherently subjective assessment that 
is reflective of real-world, holistic decision-making. Notably, 
the triage physician assessment was corroborated by corre-
sponding differences in the ESI score, an acute triage assess-
ment completed by a clinician outside of our team.

This study adds foundational knowledge to the risk/benefit 
discussion surrounding the decision to admit. Physician admis-
sion decisions are likely influenced by concern for the safety of 
vulnerable patients. Our results suggest that considering the risk 
of hospitalization itself in this decision-making remains important.
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