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Abstract

Background: Pain is one of the most common complaints that patients present to the emergency department for;
emergency medicine providers are tasked with providing appropriate pain relief while simultaneously limiting the risk
of personal and societal harm that may result from opioid misuse. The Lakeland Regional Medical Center developed

a medical management program that identified frequent emergency department visitors with a chief complaint

of pain. Individualized care plans were developed for these patients. A retrospective review was then conducted to
assess the efficacy of these care plans in reducing the number of emergency department visits for pain-related com-
plaints by the patients entered into the medical management program.

Results: There were 294 patients; 65% were male, and the median age was 41 (interquartile range: 33 to 51). A total
of 80% percent of the patients were white, and the payors were as follows: 53% were self-pay, 42% were government
programs, and 5% had private insurance. The three most common chronic pain complaints were 39% abdominal
pain, 24% back/neck pain, and 23% headache/migraine (patients could have more than one area of pain). A total of
60% of the patients had a primary care provider, and another 18% had a pain management provider in addition to
primary care.

Post plan admissions were significantly reduced to a median of 1 (J/QR 0 to 3) with the Wilcoxon signed-rank test's
p-value of less than 0.001.

Conclusion: The authors describe their experience with a quality improvement initiative that identifies frequent
emergency department visitors with a chief complaint of pain and provides individualized care plans to these
patients. The goals of the program are to improve patient’s quality and consistency of care, through interventions that
eliminate the prescribing of opioids while providing non-opioid alternatives.
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Introduction reported 130 million emergency room visits throughout
Emergency departments (ED) provide care for both non-  the USA [1]. This statistic encompasses total visits and
urgent and life-threatening conditions and disease states. ~ does not distinguish among patients who had a single
In 2018, the Centers for Disease Control and Prevention  visit from those who had multiple visits over the course
of the year. A 2010 literature search found frequent ED
use definitions ranged from 2 to 12 visits per year [2]. The
“Correspondence: fred blind@mylrh.org most common definition found in the literature of a fre-
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per year. Utilizing this definition, frequent ED visitors
account for 4.5-8% of all ED patients and are estimated
to represent approximately 21-28% of all ED visits [2].
These patients generally report poorer physical health
compared to patients using the ED less often.

Among all patients presenting to the ED, pain is typi-
cally a major complaint or symptom with report of up
to 42% of all ED visits related to painful conditions [3].
The American College of Emergency Physicians therefore
issued a policy statement in 2012 on the prescribing of
opioids for adult patients in the ED [3]. Within this state-
ment, it is noted that for patients aged 10-19 and 20-29
years old, emergency providers have been found to rank
third among all specialties in terms of number of opioid
prescriptions written and ranked fourth for 30-39 years
old. This translates to approximately 12% of total opioid
prescriptions written. Since the publication of this posi-
tion statement, availability and utilization of individual
state prescription drug monitoring programs for report-
ing controlled substance dispensing have increased,
allowing providers to make more informed prescribing
decisions. The policy statement stresses the importance
and obligation of the emergency medicine provider in
dispensing appropriate pain relief while simultaneously
limiting the risk of personal and societal harm that may
result from opioid misuse.

The Lakeland Regional Medical Center holds the dis-
tinction of being the busiest single site ED in the USA
with 210,020 reported visits in 2017 [4, 5]. Beginning
in 2008, the medical management initiative was imple-
mented to identify frequent ED visitors with a chief com-
plaint of pain and provide individualized care plans to
those patients. The program seeks to improve patient’s
quality and consistency of care, through interventions
that eliminate the prescribing of opioids and provide
non-opioid alternatives.

The purpose of this study was to retrospectively evalu-
ate whether the multidisciplinary team initiative pro-
duced a 25% reduction in those patients identified as
frequent visitors to the Lakeland Regional Medical
Center Emergency Department.

Methods

Intervention

Patients in our medical management initiative were sug-
gested by physicians, nurses, and pharmacists working
in the ED and referred to the committee. These patients
were reviewed by a multidisciplinary team made up of
physicians (hospital medicine and emergency medicine),
nurses, pharmacists (ED pharmacist and pain pharma-
cist), social work and behavioral health, and legal repre-
sentation. Every patient that was referred was reviewed
by the multidisciplinary committee. Most patients
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referred were entered into the program after all patient
details were reviewed. There was also tracking of num-
ber of visits, number of CT scans ordered for the same
patient complaint, and number of opioid prescriptions
written. The committee met quarterly with additional
meetings as needed to review new patients.

Utilizing chart review for the most frequent com-
plaints, a plan was developed to address the patient’s care.
These plans utilized non-opioid alternatives to address
the patient’s pain. If patients were dissatisfied with their
medical management plan, they were told to return at 9
AM on the next business day to discuss the plan with the
ED pharmacist. Once a plan was finalized for a patient,
an easily identifiable icon was attached to their elec-
tronic medical record. The medical provider would open
the icon and could easily identify the detailed plan for
the patient’s care. Every effort was made to encourage
advanced practice providers and physicians to follow the
treatment plan in order to provide continuity in the care
of the patient. Patients were allowed and encouraged to
discuss their plan; however, no changes were allowed or
negotiated during an ED visit. The committee reviewed
plans on an ongoing basis to keep them updated, and any
changes were updated in the electronic medical record.

Measures

All patients included in the intervention were listed in a
spreadsheet, and clinicians reviewed the EMR for the fol-
lowing data elements: (1) demographic characteristics:
age, gender, race/ethnicity, residence type, and insurance;
(2) clinical: patient’s chief complaint, past medical his-
tory, substance abuse history, primary care provider, and
pain management provider; and (3) number of ED visits:
pre plan and post plan and number of admissions: pre
plan and post plan. The time frame was the same for both
pre and post, which was 1 year.

Measures were summarized using categories, such as
age were grouped as follows: 0 to 17, 18 to 24, 25 to 34,
35 to 44, 45 to 54, and 55 to 64. Patients could have more
than one chief complaint; thus, complaints were coded
into groups of headache/migraine, chest pain, abdomi-
nal pain, back/neck pain, musculoskeletal/extremity pain,
and other pain. Patients could have more than one condi-
tion or disease for their past medical history, and the fol-
lowing was extracted: depression, anxiety, bipolar, pain,
hypertension, diabetes, chronic obstructive pulmonary
disease, coronary artery disease, headache/migraine,
back pain, and abdominal pain. Substance history was
coded for patients that reported tobacco, alcohol, opi-
oids, and illicit drugs. The change in number of visits/
admissions was calculated by post plan minus pre plan
(negative number was a decrease in post visits/admission
compared to pre).
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Table 1 Patient demographic characteristics and clinical variables ~ Table 1 (continued)
n (%) n (%)
Patient demographic characteristics CAD 19 (6%)
Gender Social history
Male 191 (65%) Substance abuse history
Female 103 (35%) Yes 195 (66%)
Age (years) No 99 (34%)
0to17 2 (0.7%) Drug?
18t0 24 17 (6%) Tobacco 137 (47%)
2510 34 65 (22%) llicit drugs 98 (33%)
35t044 75 (26%) Alcohol 88 (30%)
45 to 54 79 (27%) Opioids 21 (7%)
55to 64 31 (11%) Provider type
65 and older 25 (9%) PCP 176 (60%)
Race and ethnicity Pain 8 (3%)
White 234 (80%) PCP and pain 53 (18%)
Black 47 (16%) No PCP and/or pain 57 (19%)
Hispanic 13 (4%) @ Patients could have more than one. COPD is chronic obstructive pulmonary
Payor disease; ALF is assisted living facility; SNF is skilled nursing facility; LTAC is long-
term acute care; MSK is musculoskeletal; PCP is primary care provider
Self-pay 156 (53%)
Government 124 (42%)
Private 14 (5%) Analysis
Residence The measures were summarized to describe the patients,
Home 271(92%)  and two types of statistical tests were used to determine
Homeless 17(60%)  whether post visits were significantly reduced compared
ALF/SNF/LTAC 6 (2.0%) to pre. To determine the difference between pre and post
Clinical variables plan for the number of visits/admissions, the Wilcoxon
Chief complaint signed-rank test was used. Additionally, number of visits/
Pain location? admissions was categorized into groups, and the McNe-
Abdominal 116 39%)  mar test was used to determine differences between pre
Back/neck 72 (24%) and post plan proportions. A p-value of less than 0.05
Headache/migraine 69 (23%) was considered significant.
Chest 39 (13%)
MSK/extremity 28 (10%) Results
Other 21.(7%) The medical management initiative began at the Lakeland
No. of conditions/diseases Regional Medical Center in 2008. Data for this study was
None 5(1.7%) collected from 2013 through March 2020. The process of
Tor2 61 (21%) entry into the initiative remains very much the same.
3or4 90 (31%)
>to7 92 (31%) Patient demographic characteristics and clinical variables
8 or more 46 (16%) . . . .
T Table 1 summarizes the patient demographic characteris-
Condition/disease” tics and clinical variables. For the 294 patients, 65% were
Hypertension 110(37%) male, and the median age was 41 (interquartile range
Abdorminal pain 79 @7%) 33 to 51). A total of 80% of the patients were white, and
Anxiety 65 (22%) the payors were as follows: 53% were self-pay, 42% were
Diabetes 60 (20%) government programs, and 5% had private insurance. A
Depression 26 (19%) total of 92% had a home as their place of residence. The
Bipolar >4 (18%) three most common chronic pain complaints were 39%
Headache/migraine >3 (18%) abdominal pain, 24% back/neck pain, and 23% head-
COPD 48 (16%) ache/migraine (patients could have more than one area
Back pain 48 (16%)

of pain). For past medical history, most patients had a
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condition or disease in which 78% of the patients had
3 or more. A total of 37% of the patients had hyperten-
sion, 20% had diabetes, 16% had chronic obstructive pul-
monary disease, 18% had headache/migraine, 27% had
abdominal pain, and less than 1/4th of the patients had
depression, anxiety, and/or bipolar. Two-thirds of the
patients had a substance abuse history in which almost
half (47%) were tobacco users and 30% reported alcohol.
A total of 60% of the patients had a primary care pro-
vider, and another 18% had a primary and also had a pain
management provider.

Table 2 lists the results for pre and post plan ED visits
and admissions. For the 294 patients, the median num-
ber of preplan ED visits was 20 (interquartile [IQR] range
11 to 29). Post plan visits were significantly reduced to a
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median of 6 (IQR 3 to 13) with the Wilcoxon signed-rank
test’s p-value of less than 0.001. There were 6779 preplan
ED visits, which had a 56% reduction of post plan visits
to 3015. A total of 86% of the patients decreased their
ED visits by 1 or more, and 67% of the patients decreased
their visits by 6 or more. Figure 1 shows the percentage of
patients’ pre and post plan ED visits relative to 6 groups
(0 to 3, 4 to 10, 11 to 20, 21 to 30, 31 to 40, and 41 or
more). The figure shows a higher proportion of patients
had 11 or more visits, which shifted in post plan to a
higher proportion of patients having 10 or less visits. The
McNemar tests to determine differences in proportions
were significantly different (p < 0.0001, e.g., 2 x 2 table of
0 to 3 visits versus 4 or more visits, 2 x 2 table of 0 to 10
versus 11 or more).

Table 2 Pre and post plan summary results of emergency visits and hospital admissions

Emergency department

Pre
Median (IQR) 20 (11 to 29)
Groups n (%)
0to3 15 (5%)
4t010 57 (19%)
1110 20 84 (29%)
211030 69 (23%)
31t040 32 (11%)
41 or more 37 (13%)

Change group n (%)
Increase of 1 or more
No change
Decrease of 1t0 5
Decrease 6 to 15
Decrease of 16 to 25
Decrease of 26 or more
Hospital admissions

Pre
3(1to7)
Groups n (%)
Zero 69 (23%)
1to?2 72 (24%)
3to5 59 (20%)
6to 10 58 (20%)
11 or more 36 (12%)
Change group n (%)

Increase of 1 or more
No change

Decrease of 1 or 2
Decrease of 3to0 5
Decrease of 6 to 10
Decrease of 11 or more

Post Post minus pre p-value*
6(3to13) —11(=18t0 —3) <0.001
90 (31%) < 0.0001
107 (36%) <0.0001
54 (18%) < 0.0001
27 (9%) <0.0001
9(3.1%) < 0.0001
7 (24%)

31 (11%)

10 (3.4%)

57 (19%)

103 (35%)

53 (18%)

40 (14%)
Post Post minus pre p-value*
1(0to3) —1(=41t00) <0.001
142 (48%) < 0.0001
72 (24%) <0.0001
42 (14%) < 0.0001
24 (8%) 0.0001
14 (5%)

41 (14%)

79 (27%)

66 (22%)

53 (18%)

38 (13%)

17 (5.8%)

IQR is interquartile range. *p-value to determine differences between pre and post was the Wilcoxon signed-rank test and to determine differences in proportions was

the McNemar test
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Listed in Table 2, the median number of preplan admis-
sions was 3 (interquartile range 1 to 7). Post plan admis-
sions were significantly reduced to a median of 1 (QR 0
to 3) with the Wilcoxon signed-rank test’s p-value of less
than 0.001. There were 1401 admissions pre plan, which
had a 53% reduction to 655 post plan admissions. A total
of 59% of the patients decreased their admissions to 1 or
more, and 38% of the patients decreased admissions to 3
or more. Figure 2 shows the percentage of pre and post
plan patients’ admissions relative to 5 groups (0, 1 to 2, 3
to 5, 6 to 10, and 11 or more). The figure shows a higher
proportion of patients had 3 or more admissions which
shifted in post plan to a higher proportion of no admis-
sions. The McNemar tests to determine differences in

proportions were significantly different (p < 0.0001, e.g., 2
x 2 table of 0 admissions versus 1 or more admissions, 2
x 2 table of 0 to 2 versus 3 or more).

Discussion
At the Lakeland Regional Medical Center, we devel-
oped and implemented individualized care plans for
frequent ED users with pain-related chief complaints.
Our goal was achieved as we had a 56% reduction in ED
visits and 53% reduction in admissions for 294 patients
entered into the medical management initiative.
Multiple previous studies have shown that indi-
vidualized care plans can reduce ED visits in frequent
users [6—8]. To our knowledge, this is the longest data
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collection of patients referred into a medical manage-
ment program.

Our study supports the results previously reported.
In our study, abdominal pain was overwhelmingly the
most frequent pain-related chief complaint, followed
by back/neck pain and headache. Similar to other stud-
ies [9], self-pay and government insurance patients
were encountered most frequently (95%). Also similar
to other studies, there was a prevalence of substance
abuse history, psychiatric history, and the presence of
multiple comorbidities.

Unlike other studies, our frequent user population
was predominantly male and white [6, 10]. Also unlike
other studies [10], homelessness did not play a signifi-
cant role. This may be accounted for by the fact that the
Lakeland Regional Medical Center serves a semirural
patient population encompassing a large geographic
area. Even in this unique environment, 60% of patients
had access to a primary care physician. In addition,
while other studies focused on multiple diagnoses, our
study focused only on patients with pain complaints.
However, our study supports the results previously
reported in a smaller patient population with pain com-
plaints [11].

Previous studies have employed various robust strate-
gies to reduce emergency department visits in frequent
visitors. These have included involvement of primary
care physicians and social workers. Coordination of care
and arrangement of outpatient visits and referral to spe-
cialist have been successful. Our individual care plans
were not as highly integrated with outpatient resources
as some previous studies. The use of a relatively simple
individualized care plan focused on frequent users with
pain complaints was quite successful in reducing visits.
Our 56% reduction in emergency department visits was
higher than previously reported. This may be because of
our focus on pain complaints only.

A limitation of this study is that although we reduced
visits at the Lakeland Regional Medical Center, we do not
know if patients went elsewhere for their care or reduced
visits secondary to an improved pain management regi-
men. Further research could focus on this unknown as
well as studying how many opiate prescriptions were
written pre and post plan. Another limitation is the
potential for bias in patient selection. The use of a large
multidisciplinary committee with representation from
many departments allowed for numerous perspectives to
be evaluated on each patient.

Conclusion

In this longitudinal study in the single busiest emer-
gency department in the USA, the authors describe
a successful quality improvement intervention that
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reduced the overall number of hospital admissions for
pain-related complaints. Thoughtful identification of
patients at risk coupled with individualized care plans
may help to combat opioid misuse.

Abbreviations

ED: Emergency department; COPD: Chronic obstructive pulmonary disease;
ALF: Assisted living facility; SNF: Skilled nursing facility; LTAC: Long-term acute
care; MSK: Musculoskeletal; PCP: Primary care provider.

Acknowledgements
Not applicable.

Authors’ contributions

FB conceived and designed the study. FB collected the data. FB, JM, JK, RL, AB,
KH, AP, and KO analyzed the results and designed the figures. FB, JM, JK, and
KO drafted the manuscript, and all authors contributed substantially to its revi-
sion. The authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
All data generated or analyzed during this study are included in this published
article.

Declarations

Ethics approval and consent to participate

The Lakeland Regional Medical Center Institutional Review Board certifies
that the study was performed in accordance with the ethical standards as
laid down in the 1964 Declaration of Helsinki and its later amendments or
comparable ethical standards and issued study approval [863-687-1100]. Not
applicable.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Author details

'Lakeland Regional Medical Center, Lakeland, FL, USA. 2Nova Southeastern
University Dr. Kiran C. Patel College of Osteopathic Medicine, Fort Lauderdale,
USA.

Received: 1 January 2022 Accepted: 13 August 2022
Published online: 22 August 2022

References

1. Centers for Disease Control and Prevention. Emergency department
visits. Available at: https://www.cdc.gov/nchs/fastats/emergency-
department.htm. Accessed December 3rd, 2021.

2. LaCalle E, Rabin E. Frequent users of emergency departments:
the myths, the data and the policy implications. Ann Emerg Med.
2010;56(1):42-8.

3. Cantrill SV, Brown M, Carlisle RJ, et al. Clinical policy: critical issues in the
prescribing of opioids for adult patients in the emergency department.
Ann Emerg Med. 2012;60(4):499-525.

4. Lakeland Regional Medical Center. Emergency services. Available at:
https://mylrh.org/emergency-department/. Accessed: 22 Sep 2018.

5. Bean M. Becker's hospital review. 13 hospitals with the most ER visits.
Available at: https://www.beckershospitalreview.com/rankings-and-ratin
gs/hospitals-with-the-most-er-visits-2018.html. Accessed: 22 Sep 2018.


https://www.cdc.gov/nchs/fastats/emergency-department.htm
https://www.cdc.gov/nchs/fastats/emergency-department.htm
https://mylrh.org/emergency-department/
https://www.beckershospitalreview.com/rankings-and-ratings/hospitals-with-the-most-er-visits-2018.html
https://www.beckershospitalreview.com/rankings-and-ratings/hospitals-with-the-most-er-visits-2018.html

Blind et al. International Journal of Emergency Medicine

(2022) 15:37

Grover CA, et al. Case management reduces length of stay, charges, and
testing in emergency department frequent users. West J Emerg Med.
2018;19(2):238-44.

Hardin L, et al. Cross-continuum tool is associated with reduced
utilization and cost for frequent high-need users. West J Emerg Med.
2017;18(2):189-200.

Fertel B, et al. Impact of an individual plan of care for frequent and high
utilizers in a large healthcare system. Am J Emerg Med. 2019,37:2039-42.
Moulin A, et al. Substance use, homelessness, mental illness and
Medacaid coverage: a set-up for high emergency department utilization.
West J Emerg Med. 2018;19(6):902-6.

Flowers A, et al. Evaluation of a multidispilnary care coordination pro-
gram for frequent users of the emergency department. Prof Case Manag.
2019;24(5):230-9.

Brice M, et al. Care plans for patients with frequent ED visits for such chief
complaints as back pain, migraine and abdominal pain. J Emerg Nurs.
2004;30(2):150-3.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 7 of 7

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Evaluation of the use of individualized patient care plans in frequent emergency department visitors with pain complaints
	Abstract 
	Background: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Intervention
	Measures
	Analysis

	Results
	Patient demographic characteristics and clinical variables

	Discussion
	Conclusion
	Acknowledgements
	References


