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BACKGROUND: Problems experienced after hospital dis-
charge can result in rehospitalizations and unscheduled
urgent and emergent care.

OBJECTIVE: To identify opportunities for improving dis-
charge processes by examining calls to an advice line (AL).

DESIGN: Prospective cohort.

SETTING: A 500-bed, university-affiliated hospital.

PATIENTS: Patients who called an AL between September
1, 2011 and September 1, 2012 and reported being hospi-
talized within 30 days.

INTERVENTION: None

MEASUREMENTS: Caller characteristics, timing of calls,
nature of reported problems.

RESULTS: Over 1 year the AL received calls from 308
unique patients who were hospitalized or had outpatient
surgery within 30 days preceding the call. Thirty-one

percent and 47% of calls occurred within 24 or 48 hours of
discharge, respectively. Sixty-three percent came from sur-
gery patients despite surgery patients accounting for only
38% of the discharges. The most common issues were
uncontrolled pain, questions about medications, and after-
care instructions (eg, the care of surgical wounds). The rates
of 30-day readmissions and urgent or emergent care visits
were higher for patients who called the AL than for those
who did not (15% vs 4% and 30% vs 7%, respectively,
both P< 0.0001), but sample sizes were too small to
accommodate robust matching or multivariate analysis.

CONCLUSIONS: Problems described in calls by patients to
an AL identified several aspects of our discharge processes
that needed improvement. Patients calling an AL following
discharge may be at increased risk for 30-day rehospitaliza-
tion and urgent or emergent care visits. Journal of Hospital
Medicine 2014;9:695–699. VC 2014 Society of Hospital
Medicine

The period immediately following hospital discharge
is particularly hazardous for patients.1–5 Problems
occurring after discharge may result in high rates of
rehospitalization and unscheduled visits to healthcare
providers.6–10 Numerous investigators have tried to
identify patients who are at increased risk for rehospi-
talizations within 30 days of discharge, and many
studies have examined whether various interventions
could decrease these adverse events (summarized in
Hansen et al.11). An increasing fraction of patients
discharged by medicine and surgery services have
some or all of their care supervised by hospitalists.
Thus, hospitals increasingly look to hospitalists for
ways to reduce rehospitalizations.

Patients discharged from our hospital are instructed
to call an advice line (AL) if and when questions or
concerns arise. Accordingly, we examined when these
calls were made and what issues were raised, with the
idea that the information collected might identify

aspects of our discharge processes that needed
improvement.

METHODS
Study Design

We conducted a prospective study of a cohort consist-
ing of all unduplicated patients with a matching medi-
cal record number in our data warehouse who called
our AL between September 1, 2011 and September 1,
2012, and reported being hospitalized or having
surgery (inpatient or outpatient) within 30 days pre-
ceding their call. We excluded patients who were
incarcerated, those who were transferred from other
hospitals, those admitted for routine chemotherapy or
emergent dialysis, and those discharged to a skilled
nursing facility or hospice. The study involved no
intervention. It was approved by the Colorado Multi-
ple Institutional Review Board.

Setting

The study was conducted at Denver Health Medical
Center, a 525-bed, university-affiliated, public safety-
net hospital. At the time of discharge, all patients
were given paperwork that listed the telephone num-
ber of the AL and written instructions in English or
Spanish telling them to call the AL or their primary
care physician if they had any of a list of symptoms
that was selected by their discharging physician as
being relevant to that specific patient’s condition(s).
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The AL was established in 1997 to provide medical
triage to patients of Denver Health. It operates 24
hours a day, 7 days per week, and receives approxi-
mately 100,000 calls per year. A language line service
is used with non–English-speaking callers. Calls are
handled by a nurse who, with the assistance of a com-
mercial software program (E-Centaurus; LVM Sys-
tems, Phoenix, AZ) containing clinical algorithms
(Schmitt-Thompson Clinical Content, Windsor, CO),
makes a triage recommendation. Nurses rarely contact
hospital or clinic physicians to assist with triage
decisions.

Variables Assessed

We categorized the nature of the callers’ reported
problem(s) to the AL using the taxonomy summarized
in the online appendix (see Supporting Appendix in
the online version of this article). We then queried our
data warehouse for each patient’s demographic infor-

mation, patient-level comorbidities, discharging serv-
ice, discharge date and diagnoses, hospital length of
stay, discharge disposition, and whether they had
been hospitalized or sought care in our urgent care
center or emergency department within 30 days of dis-
charge. The same variables were collected for all
unduplicated patients who met the same inclusion and
exclusion criteria and were discharged from Denver
Health during the same time period but did not call
the AL.

Statistics

Data were analyzed using SAS Enterprise Guide 4.1
(SAS Institute, Inc., Cary, NC). Because we made mul-
tiple statistical comparisons, we applied the Bonfer-
roni correction when comparing patients calling the
AL with those who did not, such that P<0.004 indi-
cated statistical significance. A Student t test or a Wil-
coxon rank sum test was used to compare continuous
variables depending on results of normality tests. v2

tests were used to compare categorical variables. The
intervals between hospital discharge and the call to
the AL for patients discharged from medicine versus
surgery services were compared using a log-rank test,
with P< 0.05 indicating statistical significance.

RESULTS
During the 1-year study period, 19,303 unique
patients were discharged home with instructions
regarding the use of the AL. A total of 310 patients
called the AL and reported being hospitalized or hav-
ing surgery within the preceding 30 days. Of these, 2
were excluded (1 who was incarcerated and 1 who
was discharged to a skilled nursing facility), leaving
308 patients in the cohort. This represented 1.5% of
the total number of unduplicated patients discharged
during this same time period (minus the exclusions
described above). The large majority of the calls (277/
308, 90%) came directly from patients. The remaining
10% came from a proxy, usually a patient’s family
member. Compared with patients who were dis-
charged during the same time period who did not call
the AL, those who called were more likely to speak
English, less likely to speak Spanish, more likely to be
medically indigent, had slightly longer lengths of stays
for their index hospitalization, and were more likely
to be discharged from surgery than medicine services
(particularly following inpatient surgery) (Table 1).

The median time from hospital discharge to the call
was 3 days (interquartile range [IQR], 1–6), but 31%
and 47% of calls occurred within 24 or 48 hours of
discharge, respectively. Ten percent of patients called
the AL the same day of discharge (Figure 1). We
found no difference in timing of the calls as a function
of discharging service.

The 308 patients reported a total of 612 problems
or concerns (mean 6 standard deviation number of
complaints per caller 5 2 6 1), the large majority of

TABLE 1. Patient Characteristics

Patient Characteristics

Patients Calling

Advice Line After

Discharge, N 5 308

Patients Not Calling

Advice Line After

Discharge, N 5 18,995 P Value*

Age, y (mean6 SD) 426 17 396 21 0.0210
Gender, female, n (%) 162 (53) 10,655 (56)
Race/ethnicity, n (%) 0.1208

Hispanic/Latino/Spanish 129 (42) 8,896 (47)
African American 44 (14) 2,674 (14)
White 125 (41) 6,569 (35)

Language, n (%) <0.0001
English 273 (89) 14,236 (79)
Spanish 32 (10) 3,744 (21)

Payer, n (%)
Medicare 45 (15) 3,013 (16)
Medicaid 105 (34) 7,777 (41) 0.0152
Commercial 49 (16) 2,863 (15)
Medically indigent† 93 (30) 3,442 (18) <0.0001
Self-pay 5 (1) 1,070 (5)

Primary care provider, n (%)‡ 168 (55) 10,136 (53) 0.6794
Psychiatric comorbidity, n (%) 81 (26) 4,528 (24) 0.3149
Alcohol or substance abuse

comorbidity, n (%)
65 (21) 3,178 (17) 0.0417

Discharging service, n (%) <0.0001
Surgery 193 (63) 7,247 (38)
Inpatient 123 (40) 3,425 (18)
Ambulatory 70 (23) 3,822 (20)
Medicine 93 (30) 6,038 (32)
Pediatric 4 (1) 1,315 (7)
Obstetric 11 (4) 3,333 (18)

Length of stay, median (IQR) 2 (0–4.5) 1 (0–3) 0.0003
Inpatient medicine 4 (2–6) 3 (1–5) 0.0020
Inpatient surgery 3 (1–6) 2 (1–4) 0.0019

Charlson Comorbidity Index, median (IQR)
Inpatient medicine 1 (0–4) 1 (0–2) 0.0435
Inpatient surgery 0 (0–1) 0 (0–1) 0.0240

NOTE: Abbreviations: IQR, interquartile range; SD, standard deviation.

*Bonferroni correction for multiple comparisons was applied, with a P< 0.004 indicating significance.

†Defined as uninsured, ineligible for Medicaid, and unable to purchase private insurance.

‡Defined as 1 or more visits to a primary care provider within 3 years of index hospitalization.
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which (71%) were symptom-related (Table 2). The
most common symptom was uncontrolled pain,
reported by 33% and 40% of patients discharged
from medicine and surgery services, respectively. The
next most common symptoms related to the gastroin-
testinal system and to surgical site issues in medicine
and surgery patients, respectively (data not shown).

Sixty-five patients, representing 21% of the cohort,
reported 81 problems understanding or executing dis-
charge instructions. No difference was observed between
the fraction of these problems reported by patients from
medicine versus surgery (19% and 22%, respectively,
P 5 0.54).

Sixty-five patients, again representing 21% of the
cohort, reported 87 medication-related problems,
20% from both the medicine and surgery services
(P 5 0.99). Medicine patients more frequently reported
difficulties understanding their medication instructions,
whereas surgery patients more frequently reported lack
of efficacy of medications, particularly with respect to
pain control (data not shown).

Thirty percent of patients who called the AL were
advised by the nurse to go to the emergency depart-
ment immediately. Medicine patients were more likely
to be triaged to the emergency department compared
with surgery patients (45% vs 22%, P<0.0001).

The 30-day readmission rates and the rates of
unscheduled urgent or emergent care visits were
higher for patients calling the AL compared with

those who did not call (46/308, 15% vs 706/18,995,
4%, and 92/308, 30% vs 1303/18,995, 7%, respec-
tively, both P< 0.0001). Similar differences were
found for patients discharged from medicine or sur-
gery services who called the AL compared with those
who did not (data not shown, both P< 0.0001). The
median number of days between AL call and rehospi-
talization was 0 (IQR, 0–2) and 1 (IQR, 0–8) for
medicine and surgery patients, respectively. Ninety-
three percent of rehospitalizations were related to the
index hospitalization, and 78% of patients who were
readmitted had no outpatient encounter in the interim
between discharge and rehospitalization.

DISCUSSION
We investigated the source and nature of patient tele-
phone calls to an AL following a hospitalization or
surgery, and our data revealed the following impor-
tant findings: (1) nearly one-half of the calls to the AL
occurred within the first 48 hours following discharge;
(2) the majority of the calls came from surgery
patients, and a greater fraction of patients discharged
from surgery services called the AL than patients dis-
charged from medicine services; (3) the most common
issues were uncontrolled pain, questions about medi-
cations, and problems understanding or executing
aftercare instructions (particularly pertaining to the
care of surgical wounds); and (4) patients calling the
AL had higher rates of 30-day rehospitalization and
of unscheduled urgent or emergent care visits.

The utilization of our patient-initiated call line was
only 1.5%, which was on the low end of the 1% to
10% reported in the literature.7,12 This can be attrib-
uted to a number of issues that are specific to our sys-
tem. First, the discharge instructions provided to our
patients stated that they should call their primary care
provider or the AL if they had questions. Accordingly,
because approximately 50% of our patients had a pri-
mary care provider in our system, some may have
preferentially contacted their primary care provider
rather than the AL. Second, the instructions stated
that the patients should call if they were experiencing
the symptoms listed on the instruction sheet, so those
with other problems/complaints may not have called.
Third, AL personnel identified patients as being in our
cohort by asking if they had been discharged or
underwent a surgical procedure within 30-days of

FIG. 1. Timing of calls relative to discharge.

TABLE 2. Frequency of Patient-Reported Concerns

Total Cohort, n (%)

Patients Discharged

From Medicine, n (%)

Patients Discharged

From Surgery, n (%)

Patients Complaints Patients Complaints Patients Complaints

Symptom related 280 (91) 433 (71) 89 (96) 166 (77) 171 (89) 234 (66)
Discharge instructions 65 (21) 81 (13) 18 (19) 21 (10) 43 (22) 56 (16)
Medication related 65 (21) 87 (14) 19 (20) 25 (11) 39 (20) 54 (15)
Other 10 (3) 11 (2) 4 (4) 4 (2) 6 (3) 7 (2)
Total 612 (100) 216 (100) 351 (100)
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their call. This may have resulted in the under-
reporting of patients who were hospitalized or had
outpatient surgical procedures. Fourth, there may
have been a number of characteristics specific to
patients in our system that reduced the frequency with
which they utilized the AL (eg, access to telephones or
other community providers).

Most previous studies of patient-initiated call lines
have included them as part of multi-intervention pre-
and/or postdischarge strategies.7–13 One prior small
study compared the information reported by 37
patients who called an AL with that elicited by nurse-
initiated patient contact.12 The most frequently
reported problems in this study were medication-
related issues (43%). However, this study only
included medicine patients and did not document the
proportion of calls occurring at various time intervals.

The problems we identified (in both medicine and sur-
gery patients) have previously been described,2–4,13–16

but all of the studies reporting these problems utilized
calls that were initiated by health care providers to
patients at various fixed intervals following discharge (ie,
7–30 days). Most of these used a scripted approach seek-
ing responses to specific questions or outcomes, and the
specific timing at which the problems arose was not
addressed. In contrast, we examined unsolicited concerns
expressed by patients calling an AL following discharge
whenever they felt sufficient urgency to address whatever
problems or questions arose. We found that a large
fraction of calls occurred on the day of or within the first
48 hours following discharge, much earlier than when
provider-initiated calls in the studies cited above
occurred. Accordingly, our results cannot be used to
compare the utility of patient- versus provider-initiated
calls, or to suggest that other hospitals should create an
AL system. Rather, we suggest that our findings might
be complementary to those reported in studies of
provider-initiated calls and only propose that by examin-
ing calls placed by patients to ALs, problems with hospi-
tal discharge processes (some of which may result in
increased rates of readmission) may be discovered.

The observation that such a large fraction of calls to
our AL occurred within the first 48 hours following dis-
charge, together with the fact that many of the ques-
tions asked or concerns raised pertained to issues that
should have been discussed during the discharge process
(eg, pain control, care of surgical wounds), suggests
that suboptimal patient education was occurring prior
to discharge as was suggested by Henderson and Zer-
nike.17 This finding has led us to expand our patient
education processes prior to discharge on both medicine
and surgery services. Because our hospitalists care for
approximately 90% of the patients admitted to medi-
cine services and are increasingly involved in the care of
patients on surgery services, they are integrally involved
with such quality improvement initiatives.

To our knowledge this is the first study in the litera-
ture that describes both medicine and surgery patients

who call an AL because of problems or questions fol-
lowing hospital discharge, categorizes these problems,
determines when the patients called following their
discharge, and identifies those who called as being at
increased risk for early rehospitalizations and
unscheduled urgent or emergent care visits. Given the
financial penalties issued to hospitals with high 30-
day readmission rates, these patients may warrant
more attention than is customarily available from tele-
phone call lines or during routine outpatient follow-
up. The majority of patients who called our AL had
Medicare, Medicaid, or a commercial insurance, and,
accordingly, may have been eligible for additional
services such as home visits and/or expedited follow-
up appointments.

Our study has a number of limitations. First, it is a
single-center study, so the results might not generalize
to other institutions. Second, because the study was
performed in a university-affiliated, public safety-net
hospital, patient characteristics and the rates and
types of postdischarge concerns that we observed
might differ from those encountered in different types
of hospitals and/or from those in nonteaching institu-
tions. We would suggest, however, that the idea of
using concerns raised by patients discharged from any
type of hospital in calls to ALs may similarly identify
problems with that specific hospital’s discharge proc-
esses. Third, the information collected from the AL
came from summaries provided by nurses answering
the calls rather than from actual transcripts. This
could have resulted in insufficient or incorrect infor-
mation pertaining to some of the variables assessed in
Table 2. The information presented in Table 1, how-
ever, was obtained from our data warehouse after
matching medical record numbers. Fourth, we could
have underestimated the number of patients who had
30-day rehospitalizations and/or unplanned for urgent
or emergent care visits if patients sought care at other
hospitals. Fifth, the number of patients calling the AL
was too small to allow us to do any type of robust
matching or multivariable analysis. Accordingly, the
differences that appeared between patients who called
and those who did not (ie, English speakers, being
medically indigent, the length of stay for the index
hospitalization and the discharging service) could be
the result of inadequate matching or interactions
among the variables. Although matching or multivari-
ate analysis might have yielded different associations
between patients who called the AL versus those who
did not, those who called the AL still had an increased
risk of readmission and urgent or emergent visits and
may still benefit from targeted interventions. Finally,
the fact that only 1.5% of unique patients who were
discharged called the AL could have biased our results.
Because only 55% and 53% of the patients who did or
did not call the AL, respectively, saw primary care
physicians within our system within the 3 years prior
to their index hospitalization (P 5 0.679), the frequency
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of calls to the AL that we observed could have under-
estimated the frequency with which patients had con-
tact with other care providers in the community.

In summary, information collected from patient-
initiated calls to our AL identified several aspects of
our discharge processes that needed improvement. We
concluded that our predischarge educational processes
for both medicine and surgery services needed modifi-
cation, especially with respect to pain management,
which problems to expect after hospitalization or sur-
gery, and how to deal with them. The high rates of
30-day rehospitalization and of unscheduled urgent or
emergent care visits among patients calling the AL
identifies them as being at increased risk for these out-
comes, although the likelihood of these events may be
related to factors other than just calling the AL.
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