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Abstract

Objectives: To determine what information is most important to registered nurses’ (RNs)
decisions to call clinicians about suspected UTIs in nursing home residents.

Design: Web-based discrete-choice experiment with 19 clinical scenarios.

Setting and Participants: Online survey with a convenience sample of RNs (A=881) recruited
from a healthcare research panel.

Methods: Clinical scenarios used information from 10 categories of resident characteristics: UTI
risk, resident type, functional status, mental status, lower urinary tract status, body temperature,
physical examination, urinalysis, antibiotic request, and goals of care. Participants were
randomized into two deliberation conditions (self-paced, n=437 and forced deliberation, n=444).
The degree to which evidence- and non-evidence-based information was important to decision-
making was estimated using unconditional multinomial logistic regression.

Results: For all nurses (22.8%) and the self-paced group (24.1%), lower urinary tract status
had the highest importance scores for the decision to call a clinician about a suspected UTI. For
the forced-deliberation group, body temperature was most important (23.7%), and lower
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urinary tract status was less important (21%, p=.001). The information associated with the
highest odd of a RN calling about a suspected UTI were painful or difficult urination (OR: 4.85,
95% ClI: 4.16, 5.65), obvious blood in urine (OR: 4.66, 95% CI: 3.99, 5.44), and temperature at
101.5° (OR: 3.80, 95% CI: 3.28, 4.42). For the self-paced group, painful or difficult urination
(OR: 5.65, 95% CI: 4.53, 7.04) had the highest odds, while obvious blood in urine (OR: 4.39,
95% ClI: 3.53, 5.47) had highest odds for the forced-deliberation group.

Conclusions and Implications: This study highlighted the importance of specific resident
characteristics in nurse decision-making about suspected UTIs. Future antimicrobial stewardship
efforts should aim to not only improve the previously studied overprescribing practices of
clinicians, but to improve nurses’ assessment of signs and symptoms of potential infections and
how they weigh resident information.

Brief Summary: This study examined registered nurses’(RNs) (A=881) decisions to call
clinicians about suspected UTlIs in nursing home residents and found lower urinary tract status
was most important. Understanding why RNs’ decide to call about suspected UTIs may help avoid
unnecessary antimicrobial use.

Keywords
nursing care; discrete choice experiment; urinary tract infection; nursing home; decision making

Introduction

In the United States, antimicrobials are the most commonly prescribed drugs in nursing
homes (NHs), with an estimated 50-79% of residents receiving these drugs annuallyl—3
However, antimicrobial overuse in NHs has become a public health crisis because it has
contributed to the rise of antimicrobial resistance and the transfer of resistant organisms to
other healthcare settings. As a result, the World Health Organization, as well as the Center
for Medicare and Medicaid Services, has identified the NH setting as a priority for better
antimicrobial stewardship.*:°

However, the organization of care in the NH setting presents challenges to antimicrobial
stewardship.> As the primary workforce in NHs, certified nursing assistants (CNA) are
typically the first to recognize symptoms associated with potential infections and then to
report them to the licensed practical nurse (LPN) or registered nurse (RN).® In turn, the
nurse conducts an assessment and, if needed, contacts the resident’s clinician to report the
potential infection and potentially to initiate antimicrobials.” RNs are essential brokers of
antimicrobials in NH care, as they are primarily responsible for the care of NH residents and
often interact with off-site health care clinicians. Nurses are responsible for noting change in
resident status, assessing the resident, identifying signs and symptoms of potential
infections, collecting and testing urine samples, and deciding when to communicate the
findings to the resident’s clinician.8 During this communication, they also may express the
need for an antimicrobial.” As a result, clinicians, who are typically off-site and make
infection management decisions based on nurse assessment,® may overprescribe
antimicrobials.1911 Urinary tract infections (UTIs) are the most common infection in NHs,
and clinicians who prescribe antimicrobials depend on nursing staff to provide critical
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diagnostic information to inform their prescribing decision.10-11 Therefore, one way to
potentially reduce unnecessary antimicrobial use is to target the nurse’s decision-making in
this process.

Research suggests that several factors influence RN decision-making. A qualitative chart
review study of infections in NH residents suggested that a patient’s characteristics (e.g.,
their age, presenting symptoms, temperature, and UTI risk) were important to nurses’
subsequent actions.8 Other research on nurse decision-making in acute care settings
indicates that the nurse’s clinical experience,12 the nurse’s work role,13 and whether the
nurse takes time to deliberatel4-18 can influence decision-making. However, this study is
limited in scope and applicability to RN decision-making about suspected UTIs for NH
residents. Current observational research examining antibiotic prescribing does not examine
nurse decision-making in NHs and the decision to call a prescriber about a suspected UTI
for NH residents.19-25 Instead, existing research is primarily interventional, focusing on
using educational strategies to fill knowledge gaps and is not aimed at changing nurse
clinical decision-making and behaviors.>26-28 Understanding what factors drive decision-
making, including the clinical information most sought by nurses and whether this
information is supported by the evidence, are important to the design of effective
interventions. Thus, our discrete choice experiment (DCE) examined NH nurses’ choice of
behavior—to call a clinician or not--using a controlled method to parse out the impact of one
specific resident attribute/factor against other attributes.21:22 |t examined what RNs consider
to be the most important resident characteristics and clinical information when they make
decisions about whether to notify a clinician about suspected UTIs in NH residents.

Discrete choice experimental (DCE) design is a method of quantifying preferences while
varying the level of given characteristics.2%30 As part of a larger study examining decision-
making about antibiotic prescribing for UTIs,31 we conducted an experiment to examine the
clinical information most important to RN decision-making for residents with suspected
UTIs by varying levels of nursing home (NH) resident characteristics (A=881). We focused
on RN decision-making in this study (as opposed to CNAs and LPNs) because they are
responsible for resident assessments and lead decision-making about resident care. Using an
online survey, we presented RN participants with 19 discrete choice scenarios that varied by
10 resident categories: lower urinary tract status, body temperature, urinalysis, UTI risk,
physical examination, mental status, antimicrobial request, functional status, goals of care,
and resident type (Table 1). For each scenario, RNs decided if they would or would not call
the doctor. If they decided to call, we asked if they would be calling about a suspected UTI,
multiple infections, or something else (Figure 1). We derived importance scores of the
characteristics and odds ratios for clinical information within each characteristic. All study
procedures were approved by the institutional review board at the University of North
Carolina at Chapel Hill (IRB no. 16-0207).
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Sample Recruitment

All participants were recruited from an online panel of Medefield®, a global market
research firm. The panel is an actively managed health care community of over 100,000
screened and verified nursing and medical professionals. Eligibility criteria for the nurses in
this study included (a) having a current license as an RN, (b) being English-language
proficient, and (c) currently practicing in an NH in the United States. RNs were recruited via
an email invitation describing the specifications of the study (i.e., duration, focus, and
honorarium) and including a web link to the survey. The link took participants to the survey
eligibility questions (including a question that confirmed that the participant was currently a
licensed RN, working in an NH, and not a nurse practitioner), and then to the full survey.
Participants received a $35 or a $60 honorarium (for the self-paced versus forced-
deliberation group, respectively) upon completion of the survey.

Survey Development

Measures

The study survey was developed in three steps. First, the research team developed a
literature-based list of evidence- and non-evidence-based information used in decision-
making for UTIs.3! Second, cognitive interviews with 30 nurses (recruited from
Medefield®) were conducted between December 2017-February 2018, to gather feedback
on the survey formatting, individual items, response options, and issues with the software.
Third, a pilot test of the survey was administered in February 2018, to a sample of 80 RNs to
determine the appropriateness of the survey. After minor modifications, the final version of
the survey was administered online in March 2018, and then again from June-July 2018, to
boost the sample due to detected outliers (see below).

DCE Scenarios.—We presented RN participants with 19 discrete choice scenarios that
varied by 10 resident categories (e.g., lower urinary tract status, body temperature,
urinalysis).2%30 and type of information (e.g. painful urination or blood in urine). The
information within each category was drawn from the literature,332-37 and paralleled the
information used in the DCE of antibiotic prescribing for UTIs.31 RNs were asked what they
would do given the information in the scenario and assuming no further testing was needed.
The four response options included, “I would not call the doctor at this time,” “I would call
the doctor about a suspected UTI,” “I would call the doctor about something other than a
suspected UTI,” and “I would call the doctor about multiple suspected infections, including
UTIs.” The information varied systematically over the scenarios and with the respondents,
allowing us to calculate how their decisions (whether or not to call) changed when we varied
the information (resident characteristics).3°

Time to Deliberate.—All respondents were randomized to a time condition, either self-
paced (7= 437, 49.6%) or forced deliberation (7= 444, 50.4%).12:16.18,38.39 | the self-
paced condition, participants could indicate their answer at any time, while in the forced-
deliberation condition, participants were forced to consider each scenario for at least 30
seconds before selecting an answer. The goal of forced deliberation was to encourage slow
decision-making (and discourage fast, intuitive decision-making).
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Respondent Characteristics.—Respondent demographic data included sex, age, race,
and ethnicity. Data regarding their work and workplace included 11 items for NH
characteristics (e.g., use of electronic health records), years of experience, work role (unit
nurse, nursing supervisor, infection control nurse), and degree type (Diploma/ADN, BSN,
and MSN). As an attention check for the survey, respondents completed a brief measure of
personality traits using the Ten-ltem Personality Inventory(TIPI),40 a validated and widely
used short-form version of the Big Five Personality Inventory. The 10-item TIPI has been
shown to retain 70% of the variance and 85% of the re-test reliability of the larger 44-item
Inventory.#1 In the Inventory, items are coupled into five pairs assessing each of the five
factors of personality including extraversion, agreeableness, conscientiousness, emotional
stability, and openness to experiences.*2 We expect that a participant, who answers one item
in a certain direction, would answer its companion item in a similar way. If a participant was
inattentive, they would have discrepant scores on the paired TIPI items due to reverse
coding.

Data Analysis

Participants were excluded as outliers if they met any of these criteria: (a) total survey
completion time > 720 minutes (which suggests they were inattentive to the survey), (b) total
survey completion time < ((median minutes) — 2.5 x (median absolute deviation)), (c) UTI
item response avoidance = 3 (i.e., complete avoidance), and (d), total TIPI item pair
difference score > ((median score) + 5.0 x (median absolute deviation)). We then examined
the degree to which evidence- and non-evidence-based information was important to RN
decision-making by examining the importance scores for the decision, “I would call about a
suspected UTL.”

We used unconditional multinomial logistic (MNL) regression suitable for the categorical
responses of the DCE scenarios. The latent utilities of each category (e.g. lower urinary tract
status) and each type of information (e.g., painful or difficult urination) were estimated at the
sample level, serving as a numerical representation of the sum of the relative value of each
type of information modeled to best match nurses’ responses. With all utilities scaled, the
utilities within categories were compared across RNs to determine the relative importance of
each type of information. To examine the role of deliberation, the sample-level utilities were
compared between the groups (self-paced vs. forced deliberation) and used to compute
importance scores to compare the scales of the utilities via a Swait-Louviere test for
differences in preferences versus differences in scales appropriate for multinomial
(categorical or, choice) responses.*3 Statistical significance was defined throughout as p

< .05 (two-sided). Estimates were transformed into odds ratio (OR) estimates with
corresponding 95% confidence intervals (Cls). Additionally, we compared the distribution of
importance scores by RN characteristics to determine if any differences in importance scores
were related to respondent characteristics. Finally, we examined if calling the doctor about a
suspected UTI was associated with assignment to the self-paced or the forced-deliberation

group.
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Sample Characteristics

A total of 970 eligible participants completed the survey. A proportion (/7= 89, 9.2%) were
excluded as outliers, 23 of these observations (2.4%) were excluded because of a survey
completion time greater than 720 minutes. The remaining 881 participants were 77%
female, 75% White, 15% Black/African American, and 11% Hispanic/Latino (Table 2). The
mean age was 40 years old, and the RNs were primarily unit nurses (56%) and nursing
supervisors (22%). Half (50%) held a Bachelor of Science in Nursing degree or an associate
degree (28%), and 18% held a Master of Science in Nursing (MSN). Bivariate comparisons
on those designated as outliers (7= 89) found that excluded participants did not demonstrate
differences in demographics or clinical characteristics from included participants.

Resident Characteristic Categories and Forced Time to Deliberate

Information

In Table 3, we examined the importance of resident characteristics when RNs choose to
make the decision, “I would call about a suspected UTI,” and how the importance of these
characteristics differed by deliberation condition and the clinical experience of the RN.
When deciding to call a prescriber about a suspected UTI, 22.8% identified lower urinary
tract status as the most important characteristic, followed by body temperature (22.2%),
urinalysis (18%), UT]I risk (9.7%), and physical examination (7.8%). We found a
significant difference between the self-paced and forced-deliberation groups on the
importance of resident characteristics (p=.001). The self-paced group followed the same
pattern as the overall sample (lower urinary tract status 24.1%, body temperature 19.7%,
urinalysis 18.4%, UT]I risk 10%, and physical examination 17.2%), while for the forced-
deliberation group, body temperature (23.7%) and lower urinary tract status 21% were
most important. We also found significant differences for infection control nurses and nurses
with infection training (i.e., who attended an infection control course in the past year) when
compared to nurses without this role or training (p<.001). For infection control nurses and
nurses with infection control training lower urinary tract status was most important
(28.4% and 22.8% respectively), while body temperature was most important for nurses
without this role or training (22-23%).

Within each resident characteristic category (e.g., lower urinary tract status, body
temperature), we wanted to examine what information was associated with the decision to
call about a suspected UTI. For example, within lower urinary tract status we examined what
signs and symptoms (painful or difficult urination, obvious blood in urine, change in clarity
or odor, new or worsening frequency) RNs associated with the decision to call about a
suspected UTI. We generated part-worth utility scores for the 30 types of clinical
information as odds ratios (Table 4 . When deciding to call a provider about a suspected
UTI, the importance of the information differed slightly by whether the RN was in the self-
paced or deliberation group. For the self-paced group, the importance of information to
nurses’ decision to call about a suspected UTI was as follows: “painful or difficult urination”
(OR: 5.65, 95% ClI: 4.53, 7.04), “obvious blood in urine” (OR: 4.90, 95% ClI: 3.93, 6.11),
“positive leukocyte esterase, positive nitrates” (OR: 3.75, 95% ClI: 3.09, 4.55), and
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“temperature is 101.5°” (OR: 3.74, 95% CI: 3.05, 4.59). For nurses in the forced-
deliberation group, the importance of information was as follows: “obvious blood in urine”
(OR: 4.39, 95% CI: 3.53, 5.47), “painful or difficult urination” (OR: 4.21, 95% CI: 3.39,
5.21), “temperature is 101.5°” (OR: 3.95, 95% ClI: 3.18, 4.90), and “positive leukocyte
esterase, positive nitrates” (OR: 3.30, 95% ClI: 2.73, 4.00).

Discussion

This controlled experiment examined the importance of different types of NH resident
information and characteristics of RNs’ decisions to contact a clinician about a suspected
UTI. Overall, we found that lower urinary tract status and body temperature were the most
important resident characteristics for nurses deciding to call a doctor about a suspected UTI.
This finding aligns with the current UTI management literature that suggests that the onset
of lower urinary tract symptoms and a change in body temperature are evidence-based
reasons to suspect a UTI.35-37 Urinalysis was the third most important information for the
nurses in our sample, however, urinalysis is not considered a sound tool for UTI diagnoses
and has been linked to overprescribing antimicrobials for asymptomatic bacteruria.*4 Thus,
future efforts should emphasize the importance of symptoms and to decrease RNs’ reliance
on non-evidence-based tests such as urinalysis.

When we examined if deliberation time related to the use of different information for
decision-making, we found that RNs who were forced to deliberate prioritized different
information than those who were self-paced. Previous research on forced deliberation and
nurse decision-making suggests that time pressure leads to more conservative practice which
can result in the use of inappropriate interventions,® poorer patient ratings of care quality,
1545 more testing, and potential overtreatment.*6 Previous research has found that when
clinicians are forced to deliberate, they make more thoughtful decisions by weighing the
pros and cons of a given decision.#” In the context of our findings, one could conclude that
when forced to deliberate, RNs prioritize absolute information (information with a clear
number), such as body temperature, when making the decision to call a clinician. Currently,
we do not know if deliberation leads to better NH resident outcomes. However, given the
lack of research on time for deliberation and NH nurse decision-making, we advocate for
future research to explore how time pressure and deliberation speed may affect nurse
decision-making in NHs.

This study has implications for nursing practice in NHs. For example, if a resident has
cloudy or odorous urine without other indicators of infection,334 nurses can initiate a
symptom management strategy such as increasing a resident’s fluid intake, which could
ultimately improve resident quality of life and avoid unnecessary antibiotics.2148 Similarly,
providing good personal hygiene to alleviate perineal discomfort and treating constipation to
relieve urination frequency, urgency, and burning are symptom management strategies
nurses can initiate to potentially improve resident quality of life.21:48 If an RN were to
consult with the resident’s clinician and implement these strategies, the symptom
management may provide relief, and avoid antimicrobial use. Future research on increasing
RN focus on communication with providers about UTI signs/symptoms alongside efforts to
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improve RNs’ urinary symptom management skills could relieve the suffering of NH
residents and provide non-pharmacological alternatives to antimicrobial use.

Our study was limited by a convenience sample that was over representative of RNs with
Bachelor’s in nursing (BSN) degrees. Recent estimates suggest that BSNs compose
approximately 42% of the U.S. nursing workforce, and NHs have even less BSN prepared
RNs, 49 which suggests that our sample was more educated than the typical RNs working in
NH settings. Although this distribution limits the generalizability of our findings to the
entire NH RN population, it should be noted that the top three information rankings (e.g.,
urinary tract status, body temperature, and urinalysis) did not differ by degree type
(Diploma/ADN, BSN, MSN). Another limitation of this study is that it used hypothetical
scenarios that did not reflect the actual experience of RN real-world decision-making. We
understand that what RNs do in practice may differ from how they responded in the
experiment, and that a strength of nursing practice in NHs is that the staff develop long-term
relationships with the residents. This means that the reality of NH nursing practice may be
based on other, more resident-specific information than what we provided. Finally, for the
purposes of the experiment, we limited the resident information to a discrete list, and we
acknowledge that nurses may weigh other information (e.g. a resident’s ability to
communicate symptoms) when making decisions. However, for this exploratory experiment,
we relied on the current evidence about UTI antibiotic prescribing to guide our study.
Nonetheless, this study was one of the first large-scale experiments examining RN decision-
making when a NH resident has a potential UTI and, therefore, has implications for future
research and practice efforts aiming to change RN management of urinary symptoms and
suspected infections.

Conclusions and Implications

The findings from this study have several implications for improving the care of NH
residents. A better understanding of what impacts RNs’ decisions to call clinicians about
suspected UTIs may help target future interventions that facilitate evidence-based nursing
assessment and symptom management to avoid unnecessary antimicrobial use.0-51 Nurses
have been identified as the “first responders” of antibiotic stewardship, meaning that nurses,
including RN, are the first to assess a resident’s change in status and consider whether to
communicate this information to the clinician.®! Our study provides evidence that nurses
weigh different information in each clinical situation, and that this information leads to
calling or not calling the health care provider. Future antimicrobial stewardship efforts
should aim to not only improve the prescribing practices of clinicians, but to improve
nurses’ assessments of the signs and symptoms of potential infections and how they weigh
resident information. Given the differences we found when RNs had infection control
training and were put under a forced-deliberation condition, our work highlights the
potential benefit of clinical support systems that improve RNs’” knowledge about infections
such as UTIs and changes the process of decision-making.59 Designing interventions to help
nurses take the time to deliberate over the information they receive and empower them to use
the time to respond to the signs and symptoms of UTIs with appropriate symptom
management strategies, could potentially relieve NH resident suffering. These efforts could
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impact the overprescribing of antimicrobials and enhance antimicrobial stewardship for NH
residents with suspected UTls.
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in the nursing home for the past year.

([%CBCCURRENTTASK(); %] of [%CBCTOTALTASKS();%])

Imagine one of the CNAs at your nursing home brings the following resident to your attention.
The resident is a [%CBCDESIGNLEVELTEXT("RNCBC_Random1",1,2):%] who has been

Functional Status | New or increased falls
Mental Status | New or worsening agitation
Lower Urinary Tract Status | Painful or difficult urination

Body Temperature | Temperature is 96.5° F

results pending

Goals of Care | Limited additional interventions

UTI Risk | No history of UTIs or current indwelling catheters

Physical Examination | New or increased area of redness and warmth on left lower leg

Urinalysis | Negative leukocyte esterase, negative nitrites, urine culture

Antibiotic Request | No antibiotic request from either patient, family or nurse

Given the information above, what would you do:

Please consider your options carefully, the answer buttons will unlock in seconds.

Assume you have performed all of the further testing that you would want, with the results pending.

Decision 1 @) - @) @
Iwould not call Iwould callthe I would call the I would call the
the doctor at doctor about a doctor about doctor about
this time suspected UTI something other multiple
than a suspected suspected
UTI infections,
including UTIs
How likely is it that the patient has a UTI?
Decision 2 @ @ (™)
Likely Uncertain Unlikely

Figure 1. Layout of the Discrete Choice Experiment Questions
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Table 1.

Categories of Information Used in UTI Decision-Making Survey

Category Information Evidence-Based Criteria?

Lower Urinary Tract Signs or * No lower urinary tract signs or symptoms

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Symptoms

« Painful or difficult urination Yes3:32:35.37

* Obvious blood in urine Yes32:34

« Change in urine clarity or odor No34

» New or worsening frequency Yes34-37
Body Temperature  Temperature is 97.5°F

 Temperature is 101.5°F Yes3:32,35-37

* Temperature is 99.5°F Yes3:32:44

* Temperature is 96.5°F No
Urinalysis * Negative leukocyte esterase, negative nitrates, urine results pending Rule out

« Positive leukocyte esterase, positive nitrates, urine results pending Yes32

« Positive leukocyte esterase, negative nitrates, urine results pending No

* Unavailable/Not performed No
UTI Risk * No history of UTIs or current indwelling catheters

« Current indwelling catheter and history of three UTIs over the past year Equivocal®?

« History of three UTIs over past year but no current indwelling catheter No

« Current indwelling catheter but no history of prior UTIs over past year Equivocal®?
Physical Examination » Normal physical exam

» New suprapubic tenderness or costovertebral angle tenderness Yes3:34-37

» New or increased area of redness and warmth on left lower leg No53

» New or increased cough and work of breathing No>3
Mental Status * Usual state of health

« New or worsening confusion Yes35-37

» New or worsening agitation Yes35-37

* Sleeping more than usual No?
Antimicrobial Request  No antimicrobial request from either patient, family, or nurse

« Antimicrobial request from family N?2354-58

« Antimicrobial request from resident No23:54-58
Functional Status * Usual state of health

* New or increase falls No3

» New or increased resistance to care No

» New or worsening difficulties with ambulation or transfers No3

« Reduced intake of food and liquids No3
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Category Information Evidence-Based Criteria?
Goals of Care » Comfort care measures
* Full scope of treatment No
« Limited additional interventions No
Patient Type * 84 year-old cognitively-intact man
» 84 year-old cognitively-intact woman Equivocal®®

* 84 year-old man with dementia

* 84 year-old woman with dementia

Equivocal?460.61

Equivocal?459-61

Note. Evidence-based information is bolded and citations are provided. No = Non-evidence-based criteria, equivocal response means evidence is
mixed. The reference group for each category is italicized. The following categories of information were considered as evidence: level A
(controlled trials), level B (comparative studies) and level C (expert opinion); both nursing home specific studies and studies about older persons in

general were considered relevant.
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Table 2.
Sample Characteristics (V= 881)

Characteristics N (%) or M (SD)

Demographic

Female 681 (77.3)
Age 40.3 (12.0)
Race
White 661 (75.0)
Black/African American 130 (14.8)
Asian 61 (6.9)
Other 29 (3.3)
Hispanic/Latino 95 (10.8)
Clinical
Uses electronic health records 730 (82.9)
Has wireless network 781 (88.7)
Position
Unit nurse 495 (56.2)
Nursing supervisor 189 (21.5)
Director of Nursing 45 (5.1)
Assistant Director of Nursing 49 (5.6)
Minimum Data Set nurse 57 (6.5)
Staff development coordinator 9 (1.0
Other 37 (4.2)
Infection control nurse 238 (27.0)
Infection control training in the last year 626 (71.1)

Nursing experience

0-5 years 181 (20.5)
6-10 years 266 (30.2)
11-15 years 155 (17.6)
16-20 years 92 (10.4)
> 20 years 187 (21.2)
Years employed at current job 6.1(5.3)
Degree
Diploma degree 31 (3.5)
Associate’s Degree (ADN) 246 (28.0)
Bachelor of Science in Nursing (BSN) 443 (50.4)
Master of Science in Nursing (MSN) 154 (17.5)
Other 5(0.6)
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Table 3.

Importance Scores for Calling a Provider About a Suspected UT]I, Overall, by Time Condition, and RN
Experience, Work Role and Clinical Degree (/= 881)

Category
Characteristic Lower Body Temperature  Urinalysis UTI Risk Physical All Others p
Urinary Tract Examination
Status
Total (All Nurses) 22.8% 22.2% 18.0% 9.7% 7.8% 19.5%
Time Condition .001
Self-Paced 24.1% 19.7% 18.4% 10.0% 7.2% 20.7%
Forced Deliberation 21.0% 23.7% 16.9% 8.9% 8.4% 21.1%
Experience
Years .16
0-5 25.0% 17.6% 16.5% 11.7% 8.5% 20.6%
6+ 22.4% 23.2% 18.1% 8.9% 7.4% 20.0%
Work Role
Unit nurse .036
Yes 22.0% 21.4% 17.2% 11.0% 8.1% 20.4%
No 24.1% 23.4% 19.4% 7.1% 7.7% 18.3%
Nursing supervisor .30
Yes 24.2% 22.5% 17.1% 6.4% 7.6% 22.3%
No 22.3% 22.0% 18.2% 10.3% 7.9% 19.3%
Infection control nurse <.001
Yes 28.4% 19.8% 15.9% 10.9% 8.0% 17.0%
No 21.2% 22.6% 18.1% 8.9% 7.7% 21.4%
Infection control training <.001
Yes 22.8% 21.6% 17.8% 10.1% 7.9% 19.7%
No 21.4% 22.5% 17.1% 7.9% 7.2% 24.0%
Degree
Diploma/ADN <.001
Yes 22.9% 20.5% 18.4% 7.9% 9.1% 21.3%
Other 22.7% 22.9% 17.7% 10.6% 7.2% 18.9%
BSN degree <.001
Yes 23.0% 22.8% 17.7% 10.1% 6.8% 19.7%
Other 23.2% 21.3% 18.3% 9.2% 8/8% 19.1%
MSN degree <.001
Yes 23.8% 22.2% 16.6% 11.4% 7.7% 18.2%
Other 22.8% 21.9% 17.9% 9.2% 7.7% 20.5%

Note. All others = Mental Status, Antimicrobial Request, Functional Status, Goals of Care, Patient Type. Importance scores for response #2 only
(“I would call about a suspected UTI.”), pvalue tests distribution of the set of utilities of sub-models against the total model using likelihood ratio
test; two-sided.
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Evidence Categories with Importance Scores and Utilities for All Nurses (V= 881) and by Time Condition

Group

Categories and Information

“I would call about a suspected UTI” Importance Scores (%) and Utilities (OR,

[95% CI])

Total (All Nurses)

Self-Paced Group (n=437;

Forced-deliberation group

49.6%) N=444; 50.4%)
Lower Urinary Tract Status 22.8% 24.1% 21.0%
No lower urinary tract signs/symptoms 0.00 0.00 0.00

Painful or difficult urination
Obvious blood in urine
Change in urine clarity or odor

New or worsening frequency

4.85 (4.16,5.65) *
4.66 (3.99, 5.44) *
2.76(2.39,3.18) ©

2.27(1.93,267) ~

5.65 (4.53, 7.04) *
4.90 (3.93,6.11) *
3.00 (2.52,3.78) ©

2.12 (1.69, 2.66) ~

4.21(3.39,5.21) *
4.39 (3.53,5.47) *
2.45 (2.00, 2.99)

2.41(1.91,3.04) *

Body Temperature
Temperature is 97.5°F
Temperature is 101.5°F

Temperature is 99.5°F

Temperature is 96.5°F

22.2%
0.00

3.80 (3.28, 4.42) *
1.71 (151, 1.95) *

0.82(0.72,0.92) *

19.7%
0.00

3.74 (3.05, 4.59) *

1.90 (1.59, 2.28) ©
0.90 (0.76, 1.07)

23.7%
0.00

3.95 (3.18, 4.90) *
157 (1.31,1.87) *

0.74 (0.63,0.89) *

Urinalysis
Negative leukocyte esterase, negative nitrates

Positive leukocyte esterase, positive nitrates
Positive leukocyte esterase, negative nitrates

Unavailable/Not performed

18.0%
0.00

3.48 (3.04, 3.99) *
2.16 (1.90, 2.47) *

1.48 (1.30, 1.68) ~

18.4%
0.00

3.75 (3.09, 4.55) *
2.20 (1.83, 2.65) *

1.45(1.21,1.74) ~

16.9%
0.00

3.30 (2.73, 4.00) *
2.14 (1.78, 2.58) *

152 (1.26,1.82) ~

UTI Risk

No history of UTlIs or current indwelling
catheters

Current indwelling catheter + history of three
UTls

History of three UTIs over past year

Current indwelling catheter

9.7%
0.00

1.96 (1.68,2.28) *

1.46 (1.28,1.67) *

1.20 (1.03, 1.39) *

10.0%
0.00

2.06 (1.66, 2.55)

1.54 (1.28, 1.85) ©
1.18 (0.96, 1.45)

8.9%
0.00

1.87 (1.51,2.33) ~

1.39 (1.15, 1.68) *
1.22 (0.99, 1.51)

Physical Examination
Normal physical exam

Suprapubic/costovertebral angle tenderness
Redness and warmth on left lower leg

Cough and work of breathing

7.8%
0.00

1.71(152,1.93) *

1.15(1.01,1.31) ©
1.09 (0.96, 1.25)

7.2%
0.00

1.67 (1.42,1.98) ~
1.31(1.08,1.58) *

1.26 (1.04, 1.51) ©

8.4%
0.00

1.76 (1.49, 2.09) *
1.02 (0.84, 1.23)

0.98 (0.81, 1.18)

Mental Status
Usual state of health

New/Worsening confusion
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“I would call about a suspected UTI” Importance Scores (%) and Utilities (OR,
[95% CI])
Categories and Information Total (All Nurses) Self-Paced Group (n=437; Forced-deliberation group
49.6%) N=444; 50.4%)

New/Worsening agitation 152(1.33,1.73) ~ 1.43(1.19,1.72) * 1.62 (1.35,1.95) *

Sleeping more than usual 1.20 (1.05, 1.36) 1.25 (1.04, 1.51) * 1.15(0.96, 1.38)
Antimicrobial Request 5.2% 4.6% 6.2%

No antimicrobial request 0.00 0.00 0.00

Antimicrobial request from family 1.44 (1.25, 1.65) * 1.33 (1.10, 1.62) * 1.55 (1.28, 1.89) *

Antimicrobial request from resident 1.31(1.13, 1.50) * 1.39 (1.14,1.70) ~ 1.23(1.00, 1.50) *
Functional Status 4.7% 4.6% 4.3%

Usual state of health 0.00 0.00 0.00

New/Increased falls 1.38 (1.20, 1.60) * 1.39(1.13, 1.70) * 1.35(1.10, 1.67) ©

New/Increased resistance to care 1.26 (1.09, 1.45) * 1.22 (1.00, 1.50) 1.28(1.04,1.57) ©

New/Worsening difficulties with ambulation/ 1.18 (1.02, 1.36) * 1.20 (0.98, 1.48) 1.14 (0.93, 1.40)
transfers

Reduced intake of food and liquids 1.15(0.99, 1.33) 1.08 (0.88, 1.32) 1.23(1.00, 1.51)
Goals of Care 2.2% 3.5% 1.1%

Comfort care measures 0.00 0.00 0.00

Full scope of treatment 1.16 (1.04,1.30) * 1.29(1.10,1.51) * 1.07 (0.91, 1.26)

Limited additional interventions 1.14 (1.02,1.27) * 1.21(1.03,1.42) * 1.08 (0.92, 1.27)
Resident Type 1.1% 2.3% 2.6%

84 year-old cognitively-intact man 0.00 0.00 0.00

84 year-old cognitively-intact woman 1.07 (0.93,1.22) 1.18 (0.98, 1.43) 0.96 (0.79, 1.16)

84 year-old man with dementia 1.03 (0.85, 1.25) 1.08 (0.82, 1.42) 0.97 (0.73, 1.27)

84 year-old woman with dementia 0.99 (0.82, 1.19) 1.17 (0.90, 1.52) 0.83 (0.64, 1.08)

Note. Evidence-based information is bolded. OR = Odds ratio, Cl = Confidence interval.

*
p < .05; two-sided.
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