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Evaluation of Data Utilization during Transfers
of Critically Ill Patients between Hospitals

Abstract

Background: There is little scientific data to guide inter-hospital transport
of critically ill patients. This leads to practice variation with how providers
communicate healthcare information between facilities and inappropriate
communication can lead to significant patient harm. We analyzed data used
by accepting providers during hospital transfer to form a rational protocol for
information exchange.

Methods: We conducted a prospective observational study of inter-hospital
patient transfers to our medical intensive care unit (ICU). We recorded data
that receiving clinicians requested, and whether that information was available
upon admission. Following observation, we asked providers to complete a survey
indicating whether a data point was useful for clinical decision making for the
particular clinical case they had received. We analyzed the relative frequency of
data requests and the discordance between available and requested data.

Results: Twenty-five physician-patient interactions were observed with 45 surveys
completed by critical care providers. On average, 13 data points were utilized
for patients with perceived “mild” illness versus 18 data points for patients with
“severe” illness. The most requested data were code status (19/25), blood culture
status (19/25), and medications administered to the patient (16/25). Other data
points identified as useful were past medical history, vital signs, white blood cell
count, hemoglobin, lactate, pH, PaCO, and chest x-ray findings with minimal
variability depending on presumed diagnosis (respiratory failure, sepsis or other).
Code status (7/19), arterial/venous blood gas (5/12), lactate (4/10), and medical
power of attorney (3/5) were the most frequently unavailable data points when
requested.

Conclusion: Critical care providers use a small number of data points during the
inter-hospital admission process, but many of these are frequently unavailable. A
formal structured hand off tool is needed to improve information management
during inter-hospital transfer. Such a tool must emphasize resuscitation status,
critical labs, and ongoing interventions.
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process, particularly in communication and hand-offs between

providers. Hand-offs is a well-recognized risk factor for medical

Critically ill patients have an increased risk of morbidity and
mortality surrounding inter-facility transport [1]. Risks can be
minimized with appropriate planning prior to transfer [2, 3].
However, no practice guidelines exist regarding the transfer
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errors, which can lead to delays in diagnosis and/or treatment
[4]. Importantly, standardized hand-off tools have been shown
to reduce errors in patients transferring from the operating room
to the surgical intensive care unit [5].
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At transitions of care, information overload and inaccessible
medical record data are common and lead to medical errors
[2]. Failure to clearly communicate critical information at times
of transition, such as transfer of care, significantly increases the
risk of patient harm [6]. Previous studies have demonstrated a
high degree of misinformation associated with ICU handovers
compromising medical judgment [1]. Additionally, a lack of
standard hand-off practices increases the risk of medical errors
[7]. A potential solution to this problem is to identify data utilized
by ICU physicians following transport of critically ill patients
and to focus accompanying medical records on these high
yield data points. A previous study attempting to understand
the information requirements of ICU providers identified that
ICU physicians utilized 11 data points, on average, during the
admission of all ICU patients to make critical medical decisions [8].

For critically ill patients being transferred, necessary medical
record datais ofteninaccessible, orif available, it may be excessive
and unimportant. As such, an opportunity to standardize the
hand-off processes and the opportunity to reduce patient harm
exists [4, 5, 7]. Standardization requires the understanding of
which data points clinicians require for clinical decision making
following a transfer of a critically ill patient.

Materials and Methods

Our Institutional Review Board reviewed this study and approved
it as a minimal risk study.

Study design

We conducted a prospective observational study of the initial
physician-patient interactions taking place upon transfer of
patients from outside hospitals to the Medical ICU at Mayo
Clinic Hospital, St. Mary’s Campus (SMC). We observed the
initial bedside patient-provider interactions upon admission to
the medical ICU. We recorded data that was verbally requested
by the clinicians and if that information was available in the
accompanying records. Following the observation, we asked
the treating providers to complete a survey regarding the
information that they deemed critical and/or useful for clinical
decision making. We administered a total of 45 surveys with
100% completion.

Study subjects

Any direct admission episode occurring in the medical ICU was
eligible for inclusion. We excluded intra-hospital transfers, direct
admissions from outpatient clinics, and patients less than 18 years
old. Admitting teams (consultant physician, CCS fellow, resident,
mid-level provider and/or junior resident) who participated in
the care of a newly admitted patient were eligible. After verbal
consent was obtained, the providers were approached once per
admission for observation and survey requests.

Data collection

Instruments

We developed the study instruments through expert consensus.
The final instruments are shown in Addendum 1. The instruments
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consisted of pre-defined data points and open-ended responses.
The additional self-reported responses were sorted into broad
categories and analyzed as such.

Procedures

Once a direct admission episode was identified for inclusion in
the study, we approached admitting team members, and the
initial encounter with the transferring patient was observed.
Immediately following the observation, admitting team members
completed the study questionnaire.

Data analysis

Observation data

We conducted a primary analysis for the most requested and
least requested items with a secondary analysis examining
discordance between available and requested data.

Survey data

We performed a primary analysis for the data points most often
and least often identified as critical/useful for clinical decision
making. A secondary analysis to identify the effect that admission
diagnosis had on the data points providers found useful was also
conducted. Survey data was additionally analyzed to identify the
number and type of data providers utilized as it correlated to
their perceived patient acuity.

Results

Of the 25 provider-patient encounters observed, 4 patients were
admitted for sepsis, 16 for respiratory failure, 1 for diabetic
ketoacidosis, 2 for gastrointestinal bleed, 1 for hemodynamically
unstable atrial fibrillation, and 1 for drug overdose. Of the 45
surveys completed, 16 were completed by the junior resident,
14 by the senior resident, 8 by the critical care fellow, 5 by the
nurse practitioner/physician assistant, and 2 by the consultant
physician.

Observation data

The most requested data were blood culture results, code
status, and medications administered to the patient (Figure 1).
Blood culture and code status were requested on 19/25 (76%)
admissions observed and medications previously administered
was requested on 16/25 (64%) observations. The least
requested data were components of the basic metabolic panel
and complete blood count. Creatinine was requested on 6/25
(24%) observations, electrolytes were requested on 2/25 (8%)
observations, white blood cell count was requested on 9/25 (36%)
observations, and hemoglobin/platelet count was requested on
4/25 (16%) observations. Code status, arterial/venous blood gas,
lactate, and medical power of attorney were the most frequently
unavailable data points when requested (Figure 2). Code status
was unavailable on only 7 out of 19 occasions (37%). Arterial/
venous blood gas was unavailable on 5 out of 12 occasions (42%).
Lactate was unavailable on 4 out of 10 occasions (40%). Medical
Power of Attorney (MPOA) was unavailable 3 out of 5 occasions
when requested (60%) Alternatively, vital signs, blood culture
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results, components of the basic metabolic panel and complete
blood count were available to providers more than 90 percent of
the time when requested (Figure 2).

Survey data

Survey of practitioners demonstrated that code status was most
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cell count (32/45, 71%), past medical history (31/45, 69%), chest
x-ray (29/45, 64%), lactate (28/45, 62%), components of arterial/
venous blood gas (26/45, 58%), hemoglobin (25/45, 56%), and
blood culture status(25/45, 56%) were identified as useful
information by providers on more than 50% of occasions (Figure 3).

Code status was deemed useful by providers on all admissions

often identified as being helpful for clinical decision-making
(43/45, 96%) (Figure 3). Code status (43/45, 96%), medications
administered (37/45, 82%), vital signs (33/45, 73%), white blood

except when the reason for an intentional overdose (Figure 4).
Reason for ICU admission also did not change providers’ opinions
regardingthe utility of blood pressure (70-76 percent of occasions),
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Figure 1 Data verbally requested by providers when admitting critically ill inter-hospital transfers.
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Figure 2 Number of occasions data points were verbally requested by providers during the admission of
critically ill inter-hospital transfers compared to the number of occasions the data was available.
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Data points identified by providers as useful
during admission of critically ill patients

100
90
80
70
60
50
40
30
20 -
10 A

RR en Route
Hg/HCT
RR at OSF
HR at OSF
CXR
PMH
Medications administered en..
BP at OSF
Medications administered at OSF

Blood Culture

HR en Route

Oxygen Saturation at OSF
BP en Route

% of occasions providers identified data point as useful
Code Status

Figure3 Percentage of admissions where providers identified data as being useful for the admission/triage of
critically ill inter-hospital transfers.
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Figure4 Percentage of occasion’s providers identified data as being useful for the admission/triage of critically
ill inter-hospital transfers based on the admission diagnosis.
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heart rate (61-63 percent of occasions), and electrolytes (15-38
percent of occasions). Oxygen saturation, respiratory rate, pH,
and pCO, were deemed useful on more occasions when the
patient was admitted to the ICU for respiratory failure rather
than sepsis or other diagnosis. Oxygen saturation was selected as
useful on 87 percent of admissions for respiratory failure versus
31 percent and 13 percent of admissions for sepsis and other
etiologies, respectively. Similarly, respiratory rate and pH were
useful on 79 percent of admissions for respiratory failure versus
less than 50 percent of admissions for sepsis and other diagnoses.
pCO, was identified as useful on 83 percent of admissions for
respiratory failure compared to 46 and 12 percent of admission
for sepsis and other diagnoses. Alternatively, blood cultures,
lactate and white blood cell count were desired on 84, 82 and 94
percent of admissions for sepsis versus 50, 58 and 67 percent of
admissions for respiratory failure.

Perceived degree of illness

The average number of data points utilized by healthcare
providers increased with the perceived severity of illness. On
average, 13 data points were utilized for patients with perceived
“mild” illness versus 18 data points for patients with “severe”
illness. The number of historical (“mild”=4, “moderate”=5,
“severe”=4) and imaging (“mild”=1, “moderate”=1, “severe”=1)
data points utilized did not vary based upon the perceived
severity of illness. The number of physical exam (“mild”=4,
“moderate”=5) and laboratory (“mild”=4, “moderate”=5) data
points utilized did not change between “mild” and “moderate”
illness, but was increased with “severe” illness (physical exam=6,
laboratory=6).

Discussion

Our study appears to demonstrate that critical care providers
of varying degrees of experience use a small number of data
points during the initial assessment of critically ill inter-hospital
transfers. The most requested data were blood culture status,
code status, and medications administered to the patient. Other
data points identified as useful were past medical history, vital
signs, white blood cell count, hemoglobin, lactate, pH, PaCO, and
chest x-ray findings. Unfortunately, we identified a deficiency in
the availability of this data. Despite being the most requested
data point, code status was one of the most unavailable data
points along with arterial/venous blood gas, lactate and medical
power of attorney. The admission diagnosis appeared to have
minimal effect on the data points providers deemed as useful.
Oxygen saturation, respiratory rate and components of arterial/
venous blood gas were intuitively identified as useful more
frequently when patients were transferred for respiratory
failure. Likewise, lactate, blood cultures, and white blood cell
count were more frequently identified as useful in patients being
admitted for sepsis. The overall quantity of data points utilized
by ICU providers during the direct admission process varied with
the perceived severity of illness of the patient. Historical and
imaging data points were constant across the spectrum of illness;
however, objective data points utilized increased if the patient
was perceived to be “severely” ill.

© Under License of Creative Commons Attribution 3.0 License
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ata that was easily reproducible for providers, such as
components of the complete blood count and metabolic panel
were the least requested and deemed the least valuable. Data
that could not be easily reproduced, such as pre-antibiotic blood
cultures and early arterial/venous blood gas, were frequently
requested by providers, and not reliably available. The types
of information utilized in the admission process were similar to
those identified by Pickering et al. [8], however, the number of
data points utilized during the admission of critically ill patients
was found to be greater in our study. This is most likely secondary
to previous care and complex hospital courses that are unique
to inter-hospital transfers. In addition, we found a higher value
placed on historical items such as code status, past medical
history, and medications. We believe this is likely secondary to
inter-hospital transfer patients having an already varied hospital
course at another institution making medications administered
and medical history more relevant to the patient’s current clinical
situation. Interestingly, providers requested and identified code
status as an important decision-making data point in all but
one clinical encounter, yet this was also the most frequently
unavailable data point. Recent emphasis on end-of-life care and
research on hospital admission code status discussions [9] is
likely driving the desire for this data point. It is understandable
that accepting providers want to know what a patient wish was
at the referring facility in the case of cardiac and/or respiratory
arrest as many times they may not be able to have a thoughtful
discussion or an appropriate surrogate may not be present to
confirm shortly after arrival to the referring facility.

While previous studies have demonstrated that Critical Care
physicians use a small number of available clinical information to
make medical decisions [8], they fail to clearly identify relevant
data points, the factors that influence the utility of different data
points, and the frequency of data point availability to providers
during inter-hospital transfers. Additionally, the concept of
limited data point utilization for medical decision making, to
the best of our knowledge, has never been applied to inter-
hospital hand-offs of critically ill patients. Assessment and care of
critically ill patients generates numerous data points. One study
of critically ill pediatric patients demonstrated that 1,348 data
points were generated per patient per day [10].

While the number of data points generated per critically-ill
patient prior to transfer to a tertiary or quaternary care facility
has never been examined secondary to varied hospital courses
and duration of care, we know that information overload and
inaccessible medical records lead to medical errors [2] and
standardized hand-off practices can prevent these errors [7].
Multiple studies have examined the intra-hospital hand-off
process in the intensive care unit [11, 12] and have found that
structured patient-centered handoff tools effectively support
communication and improve patient safety. It stands to reason
that a standardized handoff tool for inter-hospital transfer of
critically ill patients would reduce medical errors and improve
the care continuum.
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Limitations

This study was performed in a single center and the reported
clinical information may be idiosyncratic to that center. We only
examined the Medical Intensive Care Unit; as such, the reasons
for admission to the ICU were limited predominantly to sepsis
and respiratory failure. Additionally, this study occurred at a
teaching institution and the information we gathered was from
residents, fellows, mid-level providers, and consultants. Most of
the data was obtained from junior level physicians. Due to the
limited number of patient observations, an individual clinician
bias to particular data points may be reflected in the results. In
order to prevent a bias toward over-reporting of data utilization
by providers, we attempted to capture both perceived data use
and actual data use by doing both observations of requested data
and surveys. The data patterns appeared similar in both groups
leading us to believe that providers were accurately reporting
data utilization patterns.
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While this study was performed in a single center, it highlights
the importance of local culture and practice. Further multi-
institutional studies are warranted; however, this study
highlights the feasibility of the study design and concept that
a limited number of data points can be identified to formulate
standardized hand-off tools for inter-facility transfers of care.

Conclusion

Critical care providers used a small number of data during the
inter-hospital transfer process and many perceived critical points
were frequently unavailable or unknown. Admission diagnosis
appeared to minimally affect which data points providers
deemed useful. The overall quantity of data points utilized by ICU
providers during the direct admission process varied with the
perceived severity of illness of the patient. A formal structured
hand off tool is needed to improve information management
during inter-hospital transfer of critically ill patients, emphasizing
ongoing interventions, time-sensitive tests and goals of care.
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