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Abstract

Objective: To examine practices of providers and nursing staff in evaluating febrile patients and identify drivers of excessive diagnostic testing.

Design: Prospective multiple-choice surveys.

Setting: Inpatient areas and the Emergency Department at Rhode Island Hospital (RIH) in Providence, RI.

Participants &Methods:We conducted two surveys focused on the evaluation of febrile inpatients at RIH. One survey was of providers trained
in internal medicine, surgery, pediatrics, emergency medicine, and neurology; the other survey was of nursing staff (registered nurses and
certified nursing assistants), in inpatient areas and the emergency department.

Results: 70 providers (9%) and 178 nursing staff (12%) completed the surveys. 64% of providers (n= 43) reported “always” or “often” ordering
full fever workups and 67% of providers (n= 47) reported “always” or “often” physically evaluating febrile patients. Nurses were less likely
than providers to report that providers “always” or “often” physically evaluate febrile patients (n= 80, 45%; P< 0.01) andmore likely to report
providers “always” or “often” order full fever workups (n= 135, 76%; P= 0.04). 71% of providers (n= 50) reported “always” or “often”
receiving written handoffs. 86% of providers (n= 60) reported handoffs are “always” or “often” accurate; however, only 17% of providers
responded these were “always” accurate. 77% of providers (n= 54) reported “always” or “often” following handoff instructions to obtain a full
fever workup for febrile patients, regardless of clinical status. Responses differed significantly by unit type and provider specialty and position.

Conclusions: This study elucidates drivers of inefficient and excessive utilization of diagnostic studies and identifies targets for diagnostic
stewardship interventions.

(Received 25 July 2024; accepted 13 September 2024)

Introduction

Fever in a hospitalized patient is a common clinical scenario with
2%–29% of hospitalized patients developing a fever during their
hospitalization.1,2 There are guidelines addressing fever in critically
ill patients, neutropenic patients and young children, but no
guidelines addressing workup and management of febrile patients
in general hospital units. The paucity of evidence and guidelines
regarding the evaluation and management of febrile patients may
contribute to the overutilization of diagnostic studies. Many
providers order numerous tests and will often repeat diagnostic
studies when a patient becomes febrile, irrespective of a patient’s
symptoms or clinical status. This practice has become colloquially
known as “panculturing,” conducting a “full fever workup,” or
“culturing if spikes.”3–5 Providers often order extensive infectious
workups and will often order these without physically evaluating
patient at the bedside.4,6–9 Indiscriminately conducting broad

diagnostic evaluations for fevers in hospitalized patients diverges
from American College of Critical Care Medicine and Infectious
Diseases Society of America’s recommendations that a new fever in
a critically ill patient should trigger “a careful clinical assessment
rather than automatic orders for laboratory and radiologic tests.”10

Factors driving the overutilization of diagnostic tests and
excessive diagnostic evaluations in febrile inpatients include an
overreliance on sign-out instructions, institutional culture, lack of
transparency and uncertainty regarding costs of diagnostic tests,
fear of malpractice, pressure from patients/families to order tests,
not examining a patient to direct diagnostic testing, and a lack of
peer/mentor role models practicing diagnostic stewardship.2,4,11,12

Practices for evaluating febrile patients also vary depending on a
provider’s years of experience, the clinical service a patient is
admitted to, the shift a provider is working, the location or unit
where a patient is receiving care, and a provider’s role on the care
team.2,11 These factors have the potential to drive overutilization of
diagnostic tests, which has significant clinical implications
including inappropriate and excessive prescription of antibiotics,
increased hospital length of stay, increased healthcare costs,
overdiagnosis of presumed healthcare-associated infections, and
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promotion of antimicrobial resistance.9,13,14 In addition, the
overutilization of diagnostic tests and the resulting downstream
effects have important implications for resource utilization,
particularly given recent supply chain shortages of various medical
supplies, such as blood culture bottles.

Providers recognize the diagnostic evaluations they order to
evaluate febrile patients are often not evidence-based nor cost-
effective.3,11 Despite this, when surveyed, more than 90% of
physicians felt it is a responsibility of providers to limit
unnecessary tests and to control healthcare costs.12 Given ongoing
efforts to promote high-value care, improve health outcomes,
improve resource utilization, and reduce healthcare costs, more
data are necessary to elucidate individual and institution-specific
drivers of excessive diagnostic testing and identify potential
barriers to changing practices for evaluating febrile patients in
hospital settings. We conducted a study examining the practices
and perceptions of medical providers and nursing staff as it
pertains to the evaluation of febrile patients in inpatient settings
and the emergency department (ED) at Rhode Island Hospital
(RIH). We hypothesized that providers would overestimate their
frequency of physically evaluating febrile patients and that
providers would often order full fever workups rather than
conduct exam-directed testing in febrile patients.

Methods

We conducted two prospective, multiple-choice surveys of clinical
staff working in inpatient areas and the ED at RIH, a tertiary-care
academic medical center licensed for 713 beds. One survey was
distributed to medical providers including advanced practice
providers (APPs) (nurse practitioners and physician assistants),
house officers (residents and fellows), internal medicine and
pediatric hospitalists, and other non-hospitalist staff physicians
working in the following medical specialties: internal medicine or
internal medicine subspecialities, surgery or surgical subspecialties,
pediatrics or pediatrics subspecialities, emergency medicine, and
neurology. The second survey was distributed to nursing staff
including registered nurses (RNs) and certified nursing assistants
(CNAs). The surveys were voluntary and anonymous, and each
participant could only complete the survey once. Participants were
sent a survey link and QR code linking to the survey using
preexisting e-mail listservs and announcement platforms at RIH.
Microsoft Forms was used to administer the survey and store data
securely and anonymously. The surveys were conducted between
January 3, 2024 and February 26, 2024. Two rounds of reminder
e-mails to complete the survey were sent. This project met
institutional review board criteria for exemption from formal
review.

The surveys (Supplementary Figures 1 and 2) each consisted of
10 multiple-choice questions focusing on the practices and
perceptions of medical providers and nursing staff as it pertains
to evaluating febrile patients in the ED and inpatient settings.
Questions asked in both the surveys of providers and the nursing
staff addressed the frequency in which providers physically
examine febrile patients at the bedside, how often a full fever
work up (or “panculture”) is ordered when evaluating febrile
patients, during which shifts a provider is most likely to order a full
fever workup, and which diagnostic tests are most likely to be
ordered to work up a febrile patient (Table 2). A full fever workup
was defined as obtaining at least blood cultures and a urinalysis/
urine culture plus one or more of the following tests: chest X-ray,
respiratory pathogen panel, sputum culture, or Clostridioides

difficile testing. These questions were developed using data from
prior studies and input from the study investigators’ clinical
experience and expertise in infectious diseases, hospital epidemi-
ology, infection prevention, and internal medicine.2,4,8,9,13,14 The
principal investigator who developed the survey questions has
formal training in survey design, internal medicine, and infectious
diseases.

Survey data was analyzed descriptively for all categorical
variables. Regarding questions common to both surveys for
medical providers and nursing staff, differences in responses
between providers and nursing staff were described using a chi-
square test (χ2) or Fisher’s exact test (Table 2). Differences in
nursing staff responses by unit type, provider responses by medical
specialty, and provider responses by position were also described
using a χ2 or Fisher’s exact test (Tables 3 and 4). Fischer’s exact test
was used when >20% of expected cell counts were less than five
observations. χ2 was used when ≤20% of expected cell counts were
less than five observations.15,16 Analyses were conducted using
STATA 18.0 (Stata Corp).17

Results

Seventy of 777 (9.0%) medical providers, 168 of 1066 (16%)
registered nurses (RNs), and 10 of 456 (2.2%) nursing assistants
(CNAs) working in inpatient areas and the ED completed the
surveys (Table 1). Of the providers, 44 (63%) were house officers,
14 (20%) were hospitalists, 4 (6%) were non-hospitalist staff
physicians, and 8 (11%) were APPs. Twenty-seven (39%) providers
were trained in internal medicine or an internal medicine
subspeciality while 22 (31%) were trained in pediatrics or a
pediatrics subspeciality, 15 (21%) in surgery or a surgical
subspeciality, 5 (7.1%) in emergency medicine, and 1 (1.4%) in
neurology. Of the nursing staff who completed the survey, 55
(30%) primarily worked in an adult medical-surgical unit, 55
(30%) worked in an adult intensive care unit (ICU) or adult step-
down unit, 28 (16%) worked in a pediatric medical-surgical unit,
10 (5.6%) worked in a pediatric ICU or step-down unit, 19 (11%)
worked on an oncology or stem cell transplant unit, and 11 (6.2%)
worked on another type of unit.

Over two-thirds of providers reported “always” or “often”
ordering full fever workups when evaluating febrile patients;
however, this varied significantly bymedical specialty (Table 4). All
providers trained in emergency medicine and neurology, as well as
a majority of surgical and internal medicine providers, reported
“always” or “often” ordering full fever workups when evaluating
febrile patients. In contrast, only six pediatric providers (27%)
responded they “always” or “often” obtain a full fever workup
when evaluating febrile patients. There was no significant
difference in how often providers reported ordering full fever
workups by their position.

Over three quarters of nursing staff surveyed responded
providers “always” or “often” order a full fever workup (Table 2).
Nursing staff working on adult medical-surgical units and on
oncology and stem cell transplant units were the most likely to
report that full fever workups are routinely ordered to evaluate
febrile patients (Table 3)..There were no significant differences in
reported ordering practices based on shift by either specialty or
provider position.

When asked how often they physically examine febrile patients
at the bedside, approximately two-thirds of providers responded
“always” or “often” (Table 2). There was no statistically significant
difference in how often providers reported evaluating patients at
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the bedside bymedical specialty or position (Table 4). In contrast, a
majority of nursing staff (n= 98, 55%) responded that providers
“rarely” or “never examine febrile patients at the bedside. Nursing
staff working on oncology and stem cell transplant units were most
likely to report that febrile patients are “always” or “often”
evaluated by providers in person (Table 3). In contrast, nursing
staff working on adult medical-surgical units were least likely to
report that febrile patients are routinely examined by providers
with less than one-third of nursing staff on these units reporting
that providers “always” or “often” examine febrile patients at the
bedside.

When asked about handoff instructions, a majority of providers
reported “always” or “often” receiving written handoff instructions
when assuming care of a patient (Table 2). The frequency in which
providers reported receiving handoff instructions varied signifi-
cantly by provider specialty and position (Table 4). Providers
trained in pediatrics were most likely to report “always” receiving
written handoff instructions, while internal medicine providers
were least likely to report “always” receiving written handoff
instructions (Table 4). When evaluating handoff practices by
provider position, house officers were the most likely group to

report “always” or “often” receiving written handoffs when
assuming care of patients while APPs and non-hospitalist staff
physicians were the least likely to report “always” or “often”
receiving written handoffs. A majority of providers reported that
the handoff instructions they receive are “always” or “often”
accurate and up to date; however, of these, only 12 providers (17%)
reported that they felt the sign-out instructions are “always”
accurate and up to date (Table 2). House officers were the group
most likely to report handoffs are accurate and up to date with
greater than90% of house officers reporting their handoffs “always”
or “often” accurate and up to date (Table 4). There was no
significant difference in reported perceptions of handoff accuracy
between provider specialties.

Providers were also asked how often they follow handoff
instructions to obtain a full fever workup if a patient becomes
febrile, regardless of the patient’s clinical status or prior workup.
Over three quarters of providers reported “always” or “often”
following the handoff instructions regardless of the patient’s
clinical status. House officers were significantly more likely than
other providers to report “always” or “often” following handoff
instructions to order a full fever workup regardless of a patient’s
clinical status (Table 4). There was no significant difference in
reported practices for following handoff instructions by provider
specialty.

Conclusion/discussion

In this study, we surveyed medical providers to gauge their
perspective regarding how often they examine patients when called
by nursing staff about a febrile patient. We hypothesized that
providers would overestimate the frequency of doing so and
replace a sign or symptom-driven workup by conducting a full
fever work up or “panculture.” We also surveyed nursing staff to
determine the difference between the perception of medical staff
responding that they always or often examine patients and the
recollection of nurses regarding this issue. Our findings suggest
that full fever workups are often ordered to evaluate febrile patients
without directly asking the patient about their symptoms, nor
physically examining the patient. Although approximately two-
thirds of providers reported routinely physically assessing febrile
patients in-person, when nursing staff were surveyed, over half
reported that providers rarely or never evaluate febrile patients at
the bedside. These findings are also consistent with prior studies
which found that providers often order full fever workups without
physically evaluating patients.3,4 This is critical as conducting a
bedside evaluation and examination may provide important
insights into the source of a patient’s fever and help target
additional diagnostic testing. The importance of physically
evaluating patients is highlighted by data from a study comparing
outcomes with bedside versus telephone evaluations for the
management of Staphylococcus aureus bacteremia which found
that patients with a bedside consultation were more likely to have a
deep focus of infection identified and had lower mortality than
patients with telephone consultation at seven, 28, and 90 days.18

Our findings suggest that overreliance on handoff instructions,
which many providers felt were not always accurate or up to date,
may drive overutilization of unnecessary diagnostic studies when
working up fevers in the hospital setting. Approximately 56% of
providers reported routinely receiving written handoff instructions
when assuming care of patients; however, this varied significantly
by provider specialty and position. Over three quarters of
respondents reported following handoff instructions to obtain a

Table 1. Participant characteristics

Medical providers (n= 70)

Characteristic Number (% of Total)

Type of Provider

Advanced Practice Provider (APP) 8 (11.4%)

House officer (Residents & Fellows) 44 (62.9%)

Hospitalist 14 (20.0%)

Non-Hospitalist Staff Physician 4 (5.7%)

Specialty

Internal Medicine or Internal Medicine subspeciality 27 (38.6%)

Surgical specialty or Surgical subspeciality 15 (21.4%)

Pediatrics or Pediatrics subspeciality 22 (31.4%)

Neurology 1 (1.4%)

Emergency Medicine 5 (7.1%)

Nursing Staff (N= 178)

Nursing Certification

Registered Nurse (RN) 168 (94.4%)

Certified Nursing Assistant (CNA) 10 (5.6%)

Primary Work Area/Unit

Adult Medical-Surgical (Med-Surg) Unit/Floor 55 (30.1%)

Adult ICU & Step-down Unit/Floor 55 (30.1%)

Pediatric Medical-Surgical (Med-Surg) Unit/Floor 28 (15.7%)

Pediatric ICU & Step-down Unit/Floor 10 (5.6%)

Oncology or Stem Cell Transplant Unit/Floor 19 (10.7%)

Other Inpatient Unit * 11 (6.2%)

Primary Shift

Day Shift 95 (53.4%)

Second Shift 23 (12.9%)

Night/Overnight Shift 60 (33.7%)

*Includes the emergency department, postanesthesia acute care unit (PACU), behavioral
health units.
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Table 2. Survey responses1

Medical providers
(n= 70)

Nursing
staff

(n= 178) 2

How often does the provider evaluate a febrile patient in person? (“Provider evaluates in person”) 3

Always 14 (20.0%) 16 (9.0%) P< 0.01

Often 33 (47.1%) 64 (36.0%)

Rarely 23 (32.9%) 86 (48.3%)

Never 0 (0.0%) 12 (6.7%)

How often is a full fever work up (“panculture”) ordered for a febrile patient? * (“Full fever workup ordered?”)

Always 5 (7.1%) 20 (11.2%) P= 0.04

Often 38 (54.3%) 115 (64.6%)

Rarely 24 (34.3%) 42 (23.6%)

Never 3 (4.3%) 1 (0.6%)

When is a provider more likely to order a full fever work up (“panculture”)? (“Most likely shift to order full fever
work up”)

The shift does not matter 56 (80.0%) 122 68.5%) P< 0.01

Day shift 2 (2.9%) 48 (27.0%)

Night shift 12 (17.1%) 8 (4.5%)

Weekend shift 0 (0.0%) 0 (0.0%)

When a full fever work up (“panculture”) is ordered, what tests are generally ordered?

Blood culture 70 (100%) 166 (93.3%)

Urine culture 66 (94.3%) 137 (77.0%)

C. diff testing 2 (2.9%) 8 (4.5%)

Sputum culture 10 (14.3%) 37 (20.8%)

Chest X-ray 58 (82.9%) 108 (60.7%)

Respiratory pathogen panel 54 (77.1%) 106 (59.6%)

Medical Provider Specific Questions

You are more likely to order a full fever work up (“panculture”) if you:

Go to the unit to examine the patient 11 (15.7%)

Do not go to the unit to examine the patient. 7 (10.0%)

It does not matter if you (the provider) go to the unit to examine the patient or not. 52 (74.3%)

When assuming care of a patient how often do you receive a written handoff for that patient? (“Receive
handoff”)

Always 39 (55.7%)

Often 11 (15.7%)

Rarely 11 (15.7%)

Never 9 (12.9%)

If the handoff contains instructions to order a full fever work up (“panculture”), how often do you follow these
instructions regardless of the patient’s clinical status? (“Follow handoff instructions”)

Always 28 (40.0%)

Often 26 (37.1%)

Rarely 9 (12.9%)

Never 8 (10.0%)

How often do you feel that the handoffs/sign-outs you receive are accurate and up to date? (“Handoffs
accurate/up to date”)

Always 12 (17.1%)

Often 48 (68.6%)

Rarely 10 (14.3%)

Never 0 (0.0%)

(Continued)
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full fever workup if the patient became febrile, regardless of the
patient’s clinical status or symptoms. These results echo prior
studies which have shown that providers often report relying on
handoff instructions but question their accuracy—including one
study that found medical residents were 16 times more likely to
order blood cultures on patients with handoff instructions to
perform a full fever workup.3,4 To improve the quality and
efficiency of patient care, healthcare institutions should promote
handoff practices that encourage providers to perform careful

individualized clinical assessments rather than the one-size-fits-all
approach of conducting broad diagnostic evaluations, such as the
full fever workup.

Our findings suggest that the practice of panculturing patients
is widespread, often not directed at a patient’s signs or
symptoms.2–4,8,9,11,13,19 Based on our review of the literature, this
practice is not unique to our institution. Such overutilization of
diagnostic studies can result in inappropriate and excessive
antibiotic use, missed diagnoses, increased hospital length of stay,

Table 2. (Continued )

Medical providers
(n= 70)

Nursing
staff

(n= 178) 2

Nursing Staff Specific Question

When a patient you are caring for is febrile, how often do you notify the provider on call?

Always 141 (79.2%)

Often 31 (17.4%)

Rarely 1 (0.6%)

Never 5 (2.8%)

When a provider orders a full fever work up (“panculture”), how often do they evaluate the patient in person?
(“Evaluate in person”)

Always 36 (20.2%)

Often 62 (34.8%)

Rarely 72 (40.5%)

Never 8 (4.5%)

1A full fever workup was defined as obtaining at least blood and a urinalysis/urine culture plus any of the following: chest X-ray, respiratory pathogen panel, sputum culture, or Clostridioides
difficile (C. difficile) testing.
2For questions common to both surveys for medical providers and nursing staff, differences in responses between providers and nursing staff were described using a chi-square test (χ2) or
Fisher’s exact test.
3For questions that have a phrase in parentheses after them, that phrase will be the abbreviated text for that question in subsequent tables (Tables 3 and 4).

Table 3. Nursing staff responses by unit type

Adult medical-
surgical (N= 55)

Adult ICU &
step-down (n= 55)

Pediatric medical-
surgical (n= 28)

Pediatric ICU &
step-down (n= 10)

Oncology &
transplant (n= 19)

Other
(n = 11)

Provider evaluates in person?

Always 4 (7.3%) 10 (18.2%) 0 (0.0%) 1 (10.0%) 1 (5.3%) 0 (0.0%) P< 0.01

Often 13 (23.6%) 18 (32.7%) 16 (57.1%) 7 (70.0%) 4 (21.1%) 6 (54.6%)

Rarely 32 (58.2%) 26 (47.3%) 11 (39.3%) 2 (20.0%) 11 (57.9%) 4 (36.4%)

Never 6 (10.9%) 1 (1.8%) 1 (3.6%) 0 (0.0%) 3 (15.8%) 1 (9.1%)

Full fever workup ordered?

Always 7 (12.7%) 10 (18.2%) 0 (0.0%) 0 (0.0%) 1 (5.3%) 2 (18.2%) P< 0.01

Often 37 (67.3%) 41 (74.6%) 14 (50.0%) 4 (40.0%) 14 (73.7%) 5 (45.4%)

Rarely 11 (20.0%) 4 (7.3%) 13 (46.4%) 6 (60.0%) 4 (21.0%) 4 (36.4%)

Never 0 (0.0%) 0 (0.0%) 1 (3.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Most likely shift to order full
fever work up?

Does not impact 33 (60.0%) 38 (69.1%) 24 (85.7%) 8 (80.0%) 10 (52.6%) 9 (81.8%) P= 0.31

Day shift 4 (7.3%) 2 (3.6%) 0 (0.0%) 0 (0.0%) 1 (5.3%) 1 (9.1%)

Night shift 18 (32.7%) 15 (27.3%) 4 (14.3%) 2 (20.0%) 8 (42.1%) 1 (9.1%)

Weekend shift 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
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Table 4. Provider responses

Provider responses by specialty

Internal medicine
(n= 27)

Pediatrics
(n= 22)

Surgery
(n= 15)

Emergency medicine
(n= 5)

Neurology
(n= 1)

Provider evaluates in person?

Always 4 (14.8%) 5 (22.7%) 4 (26.7%) 1 (20.0%) 0 (0.0%) P= 0.44*

Often 11 (40.7%) 10 (45.5%) 8 (53.3%) 4 (80.0%) 0 (0.0%)

Rarely 12 (44.4%) 7 (31.8%) 3 (20.0%) 0 (0.0%) 1 (100.0%)

Never 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Full fever workup ordered?

Always 2 (7.4%) 0 (0.0%) 2 (13.3%) 0 (0.0%) 1 (100.0%) P< 0.01

Often 16 (59.3%) 6 (27.3%) 11 (73.3%) 5 (100.0%) 0 (0.0%)

Rarely 7 (25.9%) 15 (68.2%) 2 (13.3%) 0 (0.0%) 0 (0.0%)

Never 2 (7.4%) 1 (4.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Most likely shift to order full fever work
up?

Does not impact 19 (70.4%) 20 (90.9%) 11 (73.3%) 5 (100.0%) 1 (100.0%) P= 0.36

Days shift 7 (25.9%) 1 (4.6%) 4 (26.67%) 0 (0.0%) 0 (0.0%)

Night shift 1 (3.7%) 1 (4.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Weekend shift 2 (7.4%) 1 (4.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Receive handoff?

Always 10 (37.0%) 16 (72.7%) 10 (66.7%) 3 (60.0%) 0 (0.0%) P= 0.03

Often 7 (25.9%) 1 (4.6%) 2 (13.3%) 0 (0.0%) 1 (100.0%)

Rarely 8 (29.6%) 1 (4.6%) 2 (13.3%) 0 (0.0%) 0 (0.0%)

Never 2 (7.4%) 4 (18.2%) 1 (6.7%) 2 (40.0%) 0 (0.0%)

Follow handoff instructions?

Always 12 (44.4%) 5 (22.7%) 8 (53.3%) 2 (40.0%) 1 (100.0%) P= 0.67

Often 8 (29.6%) 11 (50.0%) 4 (26.7%) 3 (60.0%) 0 (0.0%)

Rarely 5 (18.5%) 3 (13.6%) 1 (6.7%) 0 (0.0%) 0 (0.0%)

Never 2 (7.4%) 3 (13.6%) 2 (13.3%) 0 (0.0%) 0 (0.0%)

Handoffs accurate/up to date?

Always 6 (22.2%) 5 (22.7%) 0 (0.0%) 0 (0.0%) 1 (100.0%) P= 0.10

Often 15 (55.6%) 16 (72.7%) 13 (86.7%) 4 (80.0%) 0 (0.0%)

Rarely 6 (22.2%) 1 (4.6%) 2 (13.3%) 1 (20.0%) 0 (0.0%)

Never 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Provider Responses by Position

House Officer
(n= 44)

Hospitalist
(n= 14) APP (n= 8)

Non-Hospitalist Staff
Physician (n= 5)

Neurology
(n= 1)

Provider evaluates in person?

Always 8 (18.2%) 4 (28.6%) 2 (25.1) 0 (0.0%) P= 0.36

Often 24 (54.6%) 3 (21.4%) 4 (50.0%) 2 (50.0%)

Rarely 12 (27.3%) 7 (50.0%) 2 (25.1) 2 (50.0%)

Never 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Full fever workup ordered?

Always 2 (4.6%) 1 (7.1%) 2 (25.1) 0 (0.0%) P= 0.25

Often 26 (59.1%) 5 (35.7%) 5 (62.5%) 2 (50.0%)

Rarely 15 (34.1%) 6 (42.9%) 1 (12.5%) 2 (50.0%)

Never 1 (2.3%) 2 (14.3%) 0 (0.0%) 0 (0.0%)

(Continued)
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increased healthcare costs, challenges with resource allocation,
lost hospital revenue, overdiagnosis of presumed healthcare-
associated infections, and promotion of antimicrobial resis-
tance.9,13,14,20 To address these issues and promote high-value
care, it is imperative for healthcare institutions to adopt
diagnostic stewardship programs that target the underlying
individual and institutional drivers of inappropriate diagnostic
testing, work toward strategic reductions in inappropriate testing,
and optimize the process of ordering, performing, and reporting
of diagnostic studies.21 Such programs should include provider
education focused on both appropriate diagnostic testing and the
potential adverse consequences of ordering unnecessary diag-
nostic studies.22 To ensure the success and sustainability of these
programs, it will be essential for healthcare institutions to invest
in the infrastructure, resources, and staffing to implement and
monitor diagnostic stewardship interventions and to develop
standardized measures to track excessive and inappropriate
diagnostic testing.23

This study is subject to certain limitations. First, the surveys
were conducted at a single academic medical center and had
relatively low response rates, particularly among providers, which
may limit the generalizability of these results beyond our
institution or like institutions. The low response rate subjects
these surveys to possible both response and non-response bias, as
well as ascertainment bias which may limit the internal validity of
these results. In addition, given the low response rates, nursing staff

completing the survey may not have been observing the same
patients or situations as the providers completing the survey
making it difficult to directly compare data between the two
groups. Additionally, this study would not capture specific
situations in which nursing staff may not have recognized that a
provider evaluated patient. This study may also not capture data
from situations in which it may be appropriate for diagnostic tests
to be ordered without immediately evaluating the patient at the
bedside, such as when respiratory virus testing is ordered to
identify patients who may need to be placed on appropriate
isolation precautions, when a there is a clinical situation in which a
provider expects a patient to have a fever and has already evaluated
the patient recently, or when a provider has recently and
thoroughly examined a patient and, as a result, do not feel the
need to make a separate visit when notified about a fever. Another
limitation of this study is that it did not collect patient-specific data,
such as the acuity of the patient’s clinical status, which may
influence how likely providers are to order diagnostic studies,
evaluate a patient in person, or rely on handoff instructions for
guidance. Given subject matter of the questions, this study may
have been subject to social desirability bias where respondents were
more likely to answer the questions based on how they thought
they were expected to answer rather than based on their actual
practices. To limit the potential impact of this, the survey wasmade
anonymous and voluntary. Given this survey was voluntary, this
study is also potentially subject to non-response bias. Finally, the

Table 4. (Continued )

Provider responses by specialty

Internal medicine
(n= 27)

Pediatrics
(n= 22)

Surgery
(n= 15)

Emergency medicine
(n= 5)

Neurology
(n= 1)

Most likely shift to order full fever work
up?

Does not impact 36 (81.8%) 11 (78.6%) 6 (75.0%) 3 (75.0%) P= 0.78

Days shift 7 (15.9%) 2 (14.3%) 2 (25.0%) 1 (25.0%)

Night shift 1 (2.3%) 1 (7.1%) 0 (0.0%) 0 (0.0%)

Weekend shift 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Receive handoff?

Always 35 (79.6%) 4 (28.6%) 0 (0.0%) 0 (0.0%) P< 0.01

Often 3 (6.8%) 5 (35.7%) 2 (25.0%) 1 (25.0%)

Rarely 4 (9.1%) 3 (21.4%) 4 (50.0%) 0 (0.0%)

Never 2 (4.6%) 2 (14.3%) 2 (25.0%) 3 (75.0%)

Follow handoff instructions?

Always 35 (79.6%) 4 (28.6%) 0 (0.0%) 0 (0.0%) P= 0.02

Often 3 (6.8%) 5 (35.7%) 2 (25.0%) 1 (25.0%)

Rarely 4 (9.1%) 3 (21.4%) 4 (50.0%) 0 (0.0%)

Never 2 (4.6%) 2 (14.3%) 2 (25.0%) 3 (75.0%)

Handoffs accurate/up to date?

Always 4 (9.1%) 5 (35.7%) 1 (12.5%) 2 (50.0%) P= 0.01

Often 36 (81.8%) 7 (50.0%) 4 (50.0%) 1 (25.0%)

Rarely 4 (9.1%) 2 (14.3%) 3 (37.5%) 1 (25.0%)

Never 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
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month prior to conducting this study, our institution implemented
a diagnostic stewardship program focused on reducing the
ordering of unnecessary urine cultures. This program included a
new urinalysis/urine culture order in our electronic medical record
where urinalyses only reflex to a urine culture if certain criteria are
met. Given this new urine culture diagnostic stewardship program,
the new urinalysis/urine culture order, and education that
providers and nursing received about this intervention around
the time of these surveys were being conducted, providers and
nurses may have been more acutely aware of the importance of
diagnostic stewardship and best practices for ordering cultures,
which may have influenced their practices and survey responses.

In sum, the practice of broad diagnostic testing (ie, panculture) of
febrile patients that is not based on presenting signs or symptoms is
common. There is a need for reaffirming the importance of
physically assessing febrile, hospitalized patients to determine the
best diagnostic approach and subsequent management plan.

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/ash.2024.451.
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