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Abstract

OBJECTIVE—The objective of this study was to characterize repeat Emergency Medical 

Services (EMS) transports among older adults across a large and socioeconomically diverse 

region.

METHODS—Using the North Carolina Prehospital Medical Information System (PreMIS), we 

analyzed the frequency of repeat EMS transports within 30 days of an index EMS transport among 

adults aged 65 years and older from 2010–2015. We used multivariable logistic regressions to 

determine characteristics associated with repeat EMS transport.

RESULTS—Over the 6-year period, EMS performed 1,711,669 transports for 689,664 unique 

older adults in North Carolina. Of these, 303,099 (17.7%) transports were followed by another 

transport of the same patient within 30 days. The key characteristics associated with an increased 

adjusted odds ratio of repeat transport within 30 days include: transport from an institutionalized 

setting (OR 1.42, 95% Confidence Interval (CI) 1.38–1.47), Blacks compared to Whites (OR 1.29, 
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95% CI 1.24–1.33), a dispatch complaint of psychiatric problems (OR 1.38, 95% CI 1.25–1.52), 

back pain (OR 1.35, 95% CI 1.26–1.45), breathing problems (OR 1.21, 95% CI 1.15–1.30), and 

diabetic problems (OR 1.14, 95% CI 1.06–1.22). Falls accounted for 15.6% of all transports and 

had a modest association with repeat transports (OR 1.07, 95% CI 1.00–1.14).

CONCLUSIONS—More than 1 in 6 EMS transports of older adults in North Carolina are 

followed by a repeat transport of the same patient within 30 days. Patient characteristics and chief 

complaints may identify increased risk for repeat transport and suggest the potential for targeted 

interventions to improve outcomes and manage EMS utilization.

INTRODUCTION

Repeated utilization of a healthcare service by a small group of patients is costly1,2 and also 

suggests that the medical care those patients are receiving is not adequately addressing their 

needs.3,4 Frequent utilization of emergency department (ED) services have been extensively 

studied,5–13 in part because ED care is more expensive than primary care and these two 

types of care may be substitutes for one another in some cases.14 Findings from this research 

indicate that frequent ED use is by a heterogeneous group of patients but typically includes 

the following patient characteristics: older age, insured through Medicare or Medicaid, 

having access to regular sources of care, higher severity of illness, comorbidities, and poor 

health status.3,15 Among ED patients, an estimated 15–25% arrive by ambulance, hereafter 

referred to as emergency medical service (EMS) care.16,17 Despite the close interface of 

EMS and ED care, much less is known about the frequent use of EMS. Furthermore, it is 

unclear what similarities are present between patients who frequently use EDs and EMS, 

making interventions aimed at reducing frequent use challenging.3,4,18

Among EMS users, older adults are a distinct, large, and growing subgroup. Adults aged 65 

years and older disproportionally use EDs and EMS compared to younger patients,19–21 and 

are expected to comprise 20% of the total US population by 2030.22 At present in the U.S., 

an estimated 38% of EMS transports are for older adults, and this number is projected to 

increase to 50% by 2030.21 Previous studies of repeat EMS use in older adults have been 

limited to specific conditions such as falls,23,24 populations living in rural25 or discrete 

urban areas,26,27 or those receiving care from a single ED.28 Little is known about 

characteristics associated with repeat EMS use among older adults on a population level.

The objective of this study was to determine the proportion of older adults receiving a repeat 

EMS transport to the hospital within 30 days of an initial transport and to identify patient 

and transport characteristics associated with repeat utilization. We achieved this objective by 

analyzing a unique, comprehensive database which includes all EMS transports in the state 

of North Carolina.

METHODS

Study Design and Selection of Participants

This was a retrospective analysis of EMS transports in North Carolina from calendar years 

2010–2015. Data were obtained from the North Carolina Prehospital Medical Information 

Systems (PreMIS) using the National EMS Information System Version 2 standard 29 and 
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collected by the EMS Performance Improvement Center (EMSPIC).30 PreMIS data 

collection is state-mandated, requiring 100% collection of prehospital care reports within 24 

hours of the incident.31 PreMIS collects 200 data elements on all EMS calls from over 700 

EMS agencies, totaling one million EMS calls annually.32,33 We limited our analysis to 

EMS encounters recorded as responses to 911 calls for adults 65 years and older that 

resulted in transport to a North Carolina hospital. Non-911 responses included interfacility 

transfers, intercepts, mutual aid, medical transports (non-scene response), and standby. We 

excluded EMS encounters without a visit time recorded or with dispatch complaints of 

“Pregnancy/Childbirth” or “Transfer/Interfacility/Palliative Care.” The study was exempted 

from review by the University of North Carolina at Chapel Hill Institutional Review Board.

Measures

The primary outcome was repeat EMS transport within 30 days. To further characterize 

repeat EMS use and allow comparison to other studies, we also described the frequency of 

repeat EMS transport within 7 days, 90 days, and 6 months. A secondary analysis which 

stratified patients by the total number of transports during the entire study period was also 

performed for frequency of repeat transport at 30 days. Repeat transports are estimated on 

the transport level and included all EMS transports. For example, if a patient has only two 

transports within the study period, separated by two weeks, the first transport would count as 

having had a repeat transport within 30 days and the second transport would not count as 

having had a repeat transport within 30 days. For comparison to prior work by Hall et al.,34 

older adults with five or more EMS transports in a calender year were also examined. Lastly, 

a separate analysis was also performed to estimate the frequency of transport in the 30 days 

following an initial EMS transport refusal. EMS transports by the same individual were 

linked using a matching algorithm which required agreement for at least two of the 

following three elements: patient full name, date of birth, and social security number. These 

elements were used to generate a unique patient identifier for matching of transports by 

EMSPIC staff; these elements were then removed from the data to provide a de-identified 

dataset for analysis. In the case of transports with identical patient identifiers and identical 

incident date and time (typically the result of more than one EMS unit responding to and 

generating a patient record for a single scene), the record with the most complete data was 

used for analysis. To limit the possibility of duplication on a single EMS care incident, at 

least two hours must have elapsed since the prior EMS transport.

Patient demographics examined included age, sex, race/ethnicity (White, Black, Latino/

Hispanic, Asian, and other), and expected payment source (Medicare, private insurance, 

Medicaid, and other). EMS incident characteristics examined included Centers for Medicare 

Services (CMS) service level (advanced life support (ALS), basic life support (BLS), and 

Air/Specialty), incident location (home, healthcare or residential institution, street or 

highway, and other) and dispatch complaint. Dispatch complaints were presented following 

the groupings provided by EMSPIC,29 with the additional simplification that 1) the ‘other 

trauma’ category included animal bite, assault, burns, electrocution, hemorrhage/laceration, 

and stab/gunshot wound and 2) the ‘exposure’ category including CO poisonings/hazmat, 

heat/cold exposure, industrial accident/inaccessible, and ingestion/poison. This approach 

yielded twenty categories: abdominal pain, allergies, back pain, breathing problem, cardiac 
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problem, cardiac arrest, choking, convulsions/seizures, diabetic problem, eye problem, 

exposure, falls, headache, psychiatric problem, sick person, stroke, traffic accident, other 

trauma, unconscious/fainting, and unknown man down.

Data Analysis

Descriptive summary statistics of patient-level and transport-level characteristics were 

calculated. For patients with multiple EMS encounters, the encounter with the most 

complete data reported for sex, race/ethnicity, and expected payment source regarding 

demographics was used. When multiple complete records were available, we used the 

earliest record available. The remaining characteristics were summarized on transport-level 

data. Categorical variables were reported using frequencies and proportions.

Bivariate analyses examined the relationship between each characteristic and repeated EMS 

transport using Student’s t-test and Pearsons’ chi squared, for continuous and categorical 

variables, respectively. A multivariable logistic regression model was used to calculate 

adjusted odds ratios (ORs) and 95% confidence intervals (CIs) of repeat EMS transport 

within 30 days. Potential predictors of repeat EMS transport included in the model were age, 

sex, race/ethnicity, incident location, and presence or absence of each dispatch complaint. 

Given the large number of covariates, multicollinearity was assessed using variance inflation 

factors (VIFs). All covariates were acceptable with VIFs less than 3. Since correlations 

between variables were not a concern, all covariates were retained in the final model. 

Expected payment source and CMS service level were omitted from the predictive modeling 

because of the amount of missing data from these two variables and the possibility that 

excluding patients missing these data could result in a biased sample. For the primary 

outcome we used complete case analysis without imputation of data for multivariable 

modeling. A subset analysis was also performed using a multivariable model including 

expected payment source and CMS service level. To account for potential non-independence 

in observations, the logistic regression model also included clustering by county to obtain 

robust standard errors. To verify the accuracy of the probabilistic linkage of transports by the 

same individual, percent agreements were calculated across sex and race among 

observations with a matching patient identifier. Analyses were performed using STATA 

version 14 (StataCorp., College Station, TX).

RESULTS

Characteristics of study participants

Among 3,929,148 EMS encounters by adults aged 65 years and older in North Carolina 

from 2010 to 2015, we identified 1,719,998 (44%) as 911 responses that resulted in hospital 

transport (Figure 1). After removal of duplicate records, the study sample comprised 

1,711,669 EMS transports of 689,664 older adults. Most patients were female (59%), White 

(79%), and had Medicare as their expected method of payment (62%; Table 1). Over half of 

all EMS transports were for patients at home (61%), and the three most common dispatch 

complaints were sick person, fall victim, and breathing problem (20.9%, 15.6%, and 13.8%, 

respectively). The matching algorithm showed a high level of agreement (98.8% agreement 

for sex; 97.6% agreement for race).
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Main Results

Among 1,711,669 EMS transports in older adults, 303,099 (17.7%) had at least one repeat 

transport within the subsequent 30 days. Repeat transports occurred in 7.3% of transports 

within 7 days of the initial transport, 30.6% within 90 days, and 39.8% within 6 months. 

When assessed on an individual patient level rather than EMS transport level, similar 

estimates of repeat EMS transport were found. Among the 689,664 older adults in the study, 

20.6% (141,852 older adults) had a repeat transport within 30 days, and a range of 9.6–

33.4% for repeat transport in 7 days and 6 months, respectively.

The percentage of transports with a repeat transport within 30 days was higher for Blacks 

than Whites (20.8% vs. 17.0%, respectively), for Medicaid patients than Medicare patients 

(24.1% vs. 18.3%, respectively), for patients transported by BLS compared to ALS (21.6% 

vs. 18.0%, respectively), and for patients residing in healthcare/residential institutions 

compared to private homes (21.9% vs. 16.8%, respectively; Table 2). After adjusting for sex, 

age, race/ethnicity, incident location, and dispatch complaint, odds of repeat transport within 

30 days remained higher for healthcare/residential institution vs. private home (OR 1.42 

95% CI 1.38–1.47, and Blacks vs. Whites (OR 1.29 95% CI 1.24–1.33); Table 3). Appendix 

1 shows the characteristics of transports associated with repeat or frequent EMS transport 

using the definition of 5 or more EMS transports in a calendar year as has been used in prior 

studies by Hall et al.34 Characteristics associated with this alternate outcome were similar to 

the associations observed for patients with repeat transports within 30 days (Appendix 1).

Patients with breathing problems, back pain, and psychiatric problems had the highest rates 

of repeat transport in 30 days, each above 20%. On multivariable logistic regression, the 

following dispatch complaints were associated with increased odds of repeat transport: 

pyshciatric problem, back pain, breathing problem, diabetic problem, headache, abdominal 

pain, sick person, and unknown man down. Cardiac arrest, traffic accident, unconscious/

fainting, allergies, stroke, choking, exposures, and seizure were associated with decreased 

odds of repeat transport.

When expecected payment source and CMS service level were included the logistic 

regression model, the number of transports with complete case data available decreased 

substantially (384,257 transports of the 1,711,669 total transports), but yielded similar 

associations with repeat transport at 30 days if the logistic regression model omitted these 

variables. Of note, transports with payment of Medicaid were associated with repeat 

transport at 30 days (OR 1.28 95% CI 1.20–1.37).

When stratified by total number of transports by patients over the study period, the 

proportion of EMS transports with a repeat transport in the following 30 days varied greatly 

(Table 4). Among older adults with only two transports during the study period, 9.6% 

(24,062 of 249,718) had repeat transports within 30 days. In older adults with greater than 

11 transports during the study period, 40.5% (106,687 of 263,320) of the transports were 

followed by a repeat within 30 days.

Among all trasnsports, most of the observed associations between patient characteristics and 

repeat transport were stable across age group (Appendix 2) and payment source (Appendix 
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3). However, the proportion of transports for dispatch complaint recorded as breathing 

problem that resulted in repeat transport within 30 days decreased as age increased (22.3% 

in 65–74 year olds vs. 18.4% in patient aged 85 years or greater). In contrast, repeat 

transports for patients with a dispatch complaint of fall increased modestly with increasing 

age. When compared to Medicare patients, transports by Medicaid patients across most 

dispatch complaints were more likely to result in repeat transport, reflecting the higher 

overall rate of repeat transports in this subgroup of patients.

To assess the crude proportion of older adults who initially refuse transport and then 

subsequently require EMS transport in the following 30 days, we performed a separate 

analysis. This subset of patients was similar to the study population but only included EMS 

encounters that resulted in the patient refusing EMS transport to the hospital. Among the 

6,559 EMS encounters which resulted in refusal of transport by the patient at index EMS 

encounter, 1,271 (19.3%) were subsequently followed by EMS transport within 30 days.

LIMITATIONS

This study has several limitations. It is possible that some repeat transports were not 

identified due to errors in the entry of the data used for matching (date of birth, social 

security number, and full name). Among records for which a match was identified, we found 

excellent percent agreement for sex and race. Additionally, the multivariable logistic 

regression did not include payment source or CMS service level because of the large amount 

of missing data in these data elements. Furthermore, we used a complete case analysis and 

thus only included 1,554,653 of the 1,711,669 total transports (90.8%). Missing data in the 

logistic regression model may have resulted in some bias in the observed associations 

between visit characteristics and repeat EMS transport. However, the degree of missing data 

was similar when compared between repeat and non-repeat transports (Appendix 1). 

Dispatch complaints such as breathing problems may be due to several etiologies including 

cardiac or pulmonary disease, and as such are less precise in terms of characterizing a 

patient’s medical problem than EMS provider impression. However, dispatch complaints 

were more consistently recorded than provider impression in PreMIS. Also, using dispatch 

complaints to identify repeat EMS users has the potential to support interventions that occur 

at the time of EMS dispatch including alternative evaluation and transport strategies. Race 

and ethnicity were recorded as a single variable which limits our ability to define a distinct 

group of individuals of Hispanic ethnicity including both Whites and Blacks. Among EMS 

transports with an expected payment source recorded, Medicare was only recorded in 62% 

of cases. Although not possible to verify, the lower than expected rates of medicare coverage 

may be a result of differing practices of recording payment source in adults with both 

Medicare and supplemental insurance coverage.

As an administrative dataset, PreMIS does not include information about socioeconomic 

status, disability, social support at home, comorbidities, medication use, or access to primary 

care services. This information likely would improve the identification of patients with 

repeat EMS transports, would be available to EMS and ED providers at the time of the initial 

visit, and may shed additional insights into which patients are at highest risk for repeated 

EMS transports. This study was restricted to 911 transports only, which potentially 
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underestimates the repeat utilization of residents living in nursing homes or skilled nursing 

facilities if the facilities had contracts for urgent transport that do not go through 911 

dispatch. Some older adults died during the hospitalization that followed their initial EMS 

transport, and so were no longer at risk for a repeat transport by EMS. This was probably 

particularly common for patients with cardiac arrest as their initial chief complaint. 

Information about mortality during the initial hospitalization was not available in these data, 

so we were unable to exclude these patients from analysis. Finally, this study did not attempt 

to determine the appropriateness of an EMS transport, but rather assessed on a population 

level the types of patients who are repeatedly transported.

DISCUSSION

We found that among older adults in North Carolina who are transported by EMS to the 

hospital, 17.7% received a repeat EMS transport within 30 days. To our knowledge, this is 

the first work to describe repeat EMS use specifically among older adults on a population 

level. Our findings indicate that a large proportion of older adults make requests for and 

receive 911 transport during the month following an initial transport to the hospital via 

ambulance. We identify specific groups of patients at increased risk for requiring EMS 

transport, which might potentially be used for targeted care and educational interventions to 

improve outcomes and reduce the demand for EMS services in this population.

Our estimate of repeat EMS use among older adults is substantially higher than that of Weiss 

et al. who examined repeat EMS transport for older adults receiving care at a single urban 

ED in Sacramento, CA in 1997. Whereas Weiss et al. found 23% had a repeat EMS transport 

during one year of follow-up,28 we found 39.8% of patients with had a repeat transport 

within 6 months. The higher rate of repeat transports in our sample may be due to 

differences in the overall health of the populations studied or changes over time in access to 

primary care, alternative methods of transportation, differences in EMS use for an urban 

population versus the population of an entire state with large rural areas, or differences in 

perceptions about the appropriate threshold for calling 911.

Contrary to prior research,19 our study did not find an association between repeat EMS 

transport and age within the older adult population. Further, with few exceptions, rates of 

repeat transports by dispatch complaints were similar across the three age categories. Our 

findings that black older adults, and those insured through Medicaid had higher odds of 

repeat transport are consistent with other studies.28 Our findings that Latinos/Hispanics and 

Asians had lower likelihood of repeat EMS transport relative to Whites, while Blacks had 

higher likelihood, suggest cultural differences in how EMS use is perceived, the degree of 

social support available, the availability of outpatient healthcare access, or alternative 

transport methods across racial/ethnic groups. Similar to previous studies, we found that 

EMS transports by older adults were more common in women, reflecting the greater number 

of older women in the population.35 On bivariate analysis, approximately the same 

proportion of visits by men and women resulted in repeat transport. A higher rate of repeat 

transport for males was observed in the multivariable model, but the association was small. 

The higher rate of repeat transports for older adults in health or residential institutions 

compared to home dwelling older adults is also consistent with prior work,36 and suggests 
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this population as a potential target for interventions. Our data do not include patient 

characteristics such as comorbidities and functional status that likely at least partially 

explain the observed association between living in a residential institution and repeat EMS 

transports.

Previously published definitions of repeat or frequent EMS use differ37 including: five or 

more EMS encounters in one year,34,38 six or more EMS encounters in a 23 month period,26 

ten or more EMS transports in one year,39 and three or more EMS transports in one year.40 

We chose to focus on repeat use of EMS within 30 days because 30 days is a commonly 

used outcome for decision instruments in emergency medicine,41,42 and is the time frame 

used by the Centers for Medicare and Medicaid Services as a quality measure for hospital 

readmissions.43 Analyses using five or more EMS transports in a calendar year as the 

outcome identified similar associations with repeat EMS use (Appendix 1). Our finding that 

19% of older adults who initially refused transport, but had subsequent EMS transport in the 

following 30 days is comparable to estimates reported in previous studies. Knight et al. 

studied repeat EMS encounters in the 7 days following a refusal of EMS transport and found 

a rate of repeat EMS encounters of 3.3% across all age groups, and 6.2% among adults aged 

65 years or older.44 Based on our estimates for the larger sample of transported patients (7% 

at 7 days, 17% at one month), we think that 6% at 7 days as observed by Knight is pretty 

similar to our finding of repeat EMS transports of 19% at one month.

Future research might use the results presented here to develop targeted interventions to 

reduce the demand for EMS transports. These interventions might include patient education, 

home assessments, discussion of symptoms with a provider who can visualize the patient by 

telemedicine, coordination of alternative care pathways with senior living facilities, or 

increased access to primary care. Additionally, public awareness campaigns aimed at 

educating the public about appropriate and inappropriate use of EMS may be effective in 

limiting demand for EMS.45 Ideally, such campaigns would provide older adults and their 

families with alternatives in regard to transportation methods to the emergency department, 

as well as use of outpatient care settings other than the emergency department. Attention to 

the non-medical problems such as social isolation, malnutrition, poor health literacy, and 

neglect, which have strong influences on health behaviors and outcomes may be necessary to 

meet older adults’ needs and reduce EMS demand in this population.46,47 Patients with these 

problems might benefit from education regarding alternatives to calling 911 for these 

symptoms or efforts to develop non-EMS transport options. Additionally, alternative 

healthcare delivery models such as mobile integrated health care and community 

paramedicine programs have been proposed and are currently being studied, particularly for 

patients with chronic conditions such as congestive heart failure.48 Tangherlini et al. have 

shown a reduction in EMS utilization among frequent users after the implementation of the 

Homeless Outreach and Medical Emergency (HOME) team, a community paramedicine 

based intervention with the San Franscisco Fire Department.27

Dispatch complaints associated with higher rates of repeat EMS transport included breathing 

problems, diabetic problems, back pain, and psychiatric problems. Falls were a common 

dispatch complaint, a finding consistent with that from other studies (Simpson et al.23 and 
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Tiedemann et al.24). However, an initial dispatch complaint of fall was only modestly 

associated with repeat EMS transports.

This study has several strengths. The use of PreMIS data allowed for statewide population-

based analysis of all older adults who were transported to the hospital over a six-year study 

period regardless of the hospital to which they were transported. Our study findings’ 

generalizability is also improved by including a socioeconomically diverse population living 

in rural and urban counties receiving care from hundreds of EMS agencies. Furthermore, our 

findings concerning the overall frequencies of repeat EMS use across two different 

definitions are in agreement with other work that has been described in smaller populations 

of older adults, but with varied data sources.

In summary, more than one in six older adults who were transported to North Carolina 

hospitals between 2010 and 2015 had a repeat EMS transports within 30 days. Rates of 

repeat EMS transportation were highest for older adults living in a healthcare or residential 

institutions and those with dispatch complaints of breathing problems, back pain, diabetic 

problems, and psychiatric problems. For these patients, interventions which educate patients 

regarding alternatives to requesting EMS transport or offer patients alternative care pathways 

may improve health outcomes and the appropriateness of EMS utilization.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

The NC OEMS and the NC EMS Data System supports state, regional and local EMS and healthcare related service 
delivery from a patient care, resource allocation, and regulatory perspective. This manuscript has been reviewed by 
NC EMS Data System investigators for scientific content and consistency of data interpretation with previous NC 
EMS Data System publications and significant comments have been incorporated prior to submission for 
publication. The authors would also like to thank Anthony Viera MD, MPH for his contributions to the initial study 
design and literature review.

Funding Sources: Dr. Platts-Mills is supported by a K23 career development award from the National Institute on 
Aging (K23AG038548).

References

1. Solberg RG, Edwards BL, Chidester JP, Perina DG, Brady WJ, Williams MD. The prehospital and 
hospital costs of emergency care for frequent ED patients. Am J Emerg Med. 2015; 34(3):459–463. 
DOI: 10.1016/j.ajem.2015.11.066 [PubMed: 26763824] 

2. Hasegawa K, Tsugawa Y, Camargo CA, Brown DFM. Frequent Utilization of the Emergency 
Department for Acute Heart Failure Syndrome: A Population-Based Study. Circ Cardiovasc Qual 
Outcomes. 2014; 7(5):735–742. DOI: 10.1161/CIRCOUTCOMES.114.000949 [PubMed: 
25139183] 

3. Pines JM, Asplin BR, Kaji AH, et al. Frequent users of emergency department services: gaps in 
knowledge and a proposed research agenda. Acad Emerg Med. 2011; 18(6):e64–9. DOI: 10.1111/j.
1553-2712.2011.01086.x [PubMed: 21676051] 

4. LaCalle E, Rabin E. Frequent Users of Emergency Departments: The Myths, the Data, and the 
Policy Implications. Ann Emerg Med. 2010; 56(1):42–48. DOI: 10.1016/j.annemergmed.
2010.01.032 [PubMed: 20346540] 

Evans et al. Page 9

Ann Emerg Med. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



5. Althaus F, Paroz S, Hugli O, et al. Effectiveness of interventions targeting frequent users of 
emergency departments: a systematic review. Ann Emerg Med. 2011; 58(1):41–52.e42. DOI: 
10.1016/j.annemergmed.2011.03.007 [PubMed: 21689565] 

6. Althaus F, Stucki S, Guyot S, et al. Characteristics of highly frequent users of a Swiss academic 
emergency department: a retrospective consecutive case series. Eur J Emerg Med. 2013; 20(6):413–
419. DOI: 10.1097/MEJ.0b013e32835e078e [PubMed: 23337095] 

7. Bieler G, Paroz S, Faouzi M, et al. Social and medical vulnerability factors of emergency 
department frequent users in a universal health insurance system. Acad Emerg Med. 2012; 19(1):
63–68. http://www.embase.com/search/results?
subaction=viewrecord&from=export&id=L51803748. [PubMed: 22221292] 

8. Steiner C, Barrett MHK. Hospital Readmissions and Multiple Emergency Department Visits, in 
Selected States, 2006–2007: Statistical Brief #90. Healthc Cost Util Proj Stat Briefs [Internet] 
Rockv Agency Heal Care Policy Res (US). Feb.2006 2010:1–10.

9. Sun BC, Burstin HR, Brennan TA. Predictors and outcomes of frequent emergency department 
users. Acad Emerg Med. 2003; 10(4):320–328. DOI: 10.1197/aemj.10.4.320 [PubMed: 12670845] 

10. Hunt KA, Weber EJ, Showstack JA, Colby DC, Callaham ML. Characteristics of Frequent Users of 
Emergency Departments. Ann Emerg Med. 2006; 48(1):1–8. DOI: 10.1016/j.annemergmed.
2005.12.030 [PubMed: 16781914] 

11. Ruger JP, Richter CJ, Spitznagel EL, Lewis LM. Analysis of costs, length of stay, and utilization of 
emergency department services by frequent users: Implications for health policy. Acad Emerg 
Med. 2004; 11(12):1311–1317. DOI: 10.1197/j.aem.2004.07.008 [PubMed: 15576522] 

12. Billings J, Raven MC. Dispelling an urban legend: frequent emergency department users have 
substantial burden of disease. Health Aff (Millwood). 2013; 32(12):2099–2108. DOI: 10.1377/
hlthaff.2012.1276 [PubMed: 24301392] 

13. Uscher-Pines L, Pines J, Kellermann A, Gillen E, Mehrotra A. Emergency department visits for 
nonurgent conditions: systematic literature review. Am J Manag Care. 2013; 19(1):47–59. 
[PubMed: 23379744] 

14. Hansagi H, Olsson M, Sjöberg S, Tomson Y, Göransson S. Frequent use of the hospital emergency 
department is indicative of high use of other health care services. Ann Emerg Med. 2001; 37(6):
561–567. DOI: 10.1067/mem.2001.111762 [PubMed: 11385324] 

15. Colligan EM, Pines JM, Colantuoni E, Howell B, Wolff JL. Risk Factors for Persistent Frequent 
Emergency Department Use in Medicare Beneficiaries. Ann Emerg Med. 2016; 67(6):721–729. 
DOI: 10.1016/j.annemergmed.2016.01.033 [PubMed: 26947801] 

16. Augustine, J. Emergency Medical Services Arrivals, Admission Rates to the Emergency 
Department Analyzed; ACEP Now. 2016. p. 1-4.http://www.acepnow.com/article/emergency-
medical-services-arrivals-admission-rates-emergency-department-analyzed/?
singlepage=1&theme=print-friendly

17. Burt CW, McCaig LF, Valverde RH. Analysis of ambulance transports and diversions among US 
emergency departments. Ann Emerg Med. 2006; 47(4):317–326. DOI: 10.1016/j.annemergmed.
2005.12.001 [PubMed: 16546615] 

18. Doran KM, Colucci AC, Wall SP, et al. Reasons for emergency department use: do frequent users 
differ? Am J Manag Care. 2014; 20(11):e506–14. http://www.ncbi.nlm.nih.gov/pubmed/
25730349. [PubMed: 25730349] 

19. Svenson JE. Patterns of use of emergency medical transport: A population-based study. Am J 
Emerg Med. 2000; 18(2):130–134. DOI: 10.1016/S0735-6757(00)90002-0 [PubMed: 10750914] 

20. Clark MJ, FitzGerald G. Older people’s use of ambulance services: a population based analysis. J 
Accid Emerg Med. 1999; 16(2):108–111. DOI: 10.1136/emj.16.2.108 [PubMed: 10191443] 

21. Platts-Mills TF, Leacock B, Cabañas JG, Shofer FS, McLean SA. Emergency medical services use 
by the elderly: analysis of a statewide database. Prehosp Emerg Care. 2010; 14(3):329–333. DOI: 
10.3109/10903127.2010.481759 [PubMed: 20507220] 

22. Ortman BJM, Velkoff VA, Hogan H. An aging nation: The older population in the United States. 
Curr Popul Reports, US Census Bur Washingt DC. 2014; 1964:1–28. census.gov. 

Evans et al. Page 10

Ann Emerg Med. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.embase.com/search/results?subaction=viewrecord&from=export&id=L51803748
http://www.embase.com/search/results?subaction=viewrecord&from=export&id=L51803748
http://www.acepnow.com/article/emergency-medical-services-arrivals-admission-rates-emergency-department-analyzed/?singlepage=1&theme=print-friendly
http://www.acepnow.com/article/emergency-medical-services-arrivals-admission-rates-emergency-department-analyzed/?singlepage=1&theme=print-friendly
http://www.acepnow.com/article/emergency-medical-services-arrivals-admission-rates-emergency-department-analyzed/?singlepage=1&theme=print-friendly
http://www.ncbi.nlm.nih.gov/pubmed/25730349
http://www.ncbi.nlm.nih.gov/pubmed/25730349
http://census.gov


23. Simpson PM, Bendall JC, Tiedemann A, Lord SR, Close JCT. Epidemiology of Emergency 
Medical Service Responses to Older People Who Have Fallen: A Prospective Cohort Study. 
Prehospital Emerg Care. 2014; 18(2):185–194. DOI: 10.3109/10903127.2013.856504

24. Tiedemann A, Mikolaizak AS, Sherrington C, Segin K, Lord SR, Close JCT. Older fallers attended 
to by an ambulance but not transported to hospital: a vulnerable population at high risk of future 
falls. Aust N Z J Public Health. 2013; 37(2):179–185. DOI: 10.1111/1753-6405.12037 [PubMed: 
23551478] 

25. Shah MN, Swanson P, Rajasekaran K, Dozier A. Repeat emergency medical services use by older 
adults in a rural community: impact on research methods and study length. Prehosp Emerg Care. 
2009; 13(2):173–178. DOI: 10.1080/10903120802706211 [PubMed: 19291553] 

26. Knowlton, A., Weir, BW., Hughes, BS., et al. Patient Demographic and Health Factors Associated 
With Frequent Use of Emergency Medical Services in a Midsized City. In: Meisel, ZF., editor. 
Acad Emerg Med. Vol. 20. 2013. p. 1101-1111.

27. Tangherlini N, Villar J, Brown J, et al. The HOME Team: Evaluating the Effect of an EMS-based 
Outreach Team to Decrease the Frequency of 911 Use Among High Utilizers of EMS. Prehosp 
Disaster Med. 2016; 31(6):603–607. DOI: 10.1017/S1049023X16000790 [PubMed: 27640612] 

28. Weiss SJ, Ernst AA, Miller P, Russell S. Repeat EMS transports among elderly emergency 
department patients. Prehosp Emerg Care. 2001; 6(1):6–10.

29. NEMSIS. National Emergency Medical Services Information System NHTSA Data Dictionary - 
Version 2.2.1. http://nemsis.org/v2/downloads/documents/
NEMSIS_Data_Dictionary_v2.2.1_04092012.pdf. Accessed November 12, 2016

30. NEMSIS. National Emergency Medical Services Information System. http://nemsis.org/. Accessed 
November 12, 2016

31. OEMS NC. NCCEP Standard Policies. NC OEMS. 2017. http://www.ncems.org/nccepstandards/
policies/policies.pdf. Accessed March 3, 2017

32. EMSPIC. About EMSPIC. https://www.emspic.org/about. Accessed June 7, 2016

33. Mears GD, Pratt D, Glickman SW, et al. The North Carolina EMS Data System: a comprehensive 
integrated emergency medical services quality improvement program. Prehosp Emerg Care. 2010; 
14(1):85–94. DOI: 10.3109/10903120903349846 [PubMed: 19947872] 

34. Hall MK, Raven MC, Hall J, et al. EMS-STARS: Emergency Medical Services “Superuser” 
Transport Associations: An Adult Retrospective Study. Prehospital Emerg Care. 2015; 19(1):61–
67. 7p. https://auth.lib.unc.edu/ezproxy_auth.php?url=http://search.ebscohost.com/login.aspx?
direct=true&db=rzh&AN=103924435&site=ehost-live&scope=site. 

35. Shah MN, Glushak C, Karrison TG, et al. Predictors of emergency medical services utilization by 
elders. Acad Emerg Med. 2003; 10:52–58. [PubMed: 12511315] 

36. Faul M, Stevens JA, Sasser SM, et al. Older Adult Falls Seen by Emergency Medical Service 
Providers: A Prevention Opportunity. Am J Prev Med. 2016; 50(6):719–726. DOI: 10.1016/
j.amepre.2015.12.011 [PubMed: 26853845] 

37. Scott J, Strickland AP, Warner K, Dawson P. Frequent callers to and users of emergency medical 
systems: a systematic review. Emerg Med J. 2014; 31(8):684–691. DOI: 10.1136/
emermed-2013-202545 [PubMed: 23825060] 

38. Norman C, Mello M, Choi B. Identifying Frequent Users of an Urban Emergency Medical Service 
Using Descriptive Statistics and Regression Analyses. West J Emerg Med. 2016; 17(1):39–45. 
DOI: 10.5811/westjem.2015.10.28508 [PubMed: 26823929] 

39. Tadros AS, Castillo EM, Chan TC, et al. Effects of an emergency medical services-based resource 
access program on frequent users of health services. Prehospital Emerg care Off J Natl Assoc EMS 
Physicians Natl Assoc State EMS Dir. 2012; 16(4):541–547. DOI: 
10.3109/10903127.2012.689927

40. Wofford JL, Moran WP, Heuser MD, Schwartz E, Velez R, Mittelmark MB. Emergency medical 
transport of the elderly: A population-based study. Am J Emerg Med. 1995; 13(3):297–300. http://
www.embase.com/search/results?subaction=viewrecord&from=export&id=L25155862. [PubMed: 
7755821] 

41. Hess EP, Brison RJ, Perry JJ, et al. Development of a clinical prediction rule for 30-day cardiac 
events in emergency department patients with chest pain and possible acute coronary syndrome. 

Evans et al. Page 11

Ann Emerg Med. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://nemsis.org/v2/downloads/documents/NEMSIS_Data_Dictionary_v2.2.1_04092012.pdf
http://nemsis.org/v2/downloads/documents/NEMSIS_Data_Dictionary_v2.2.1_04092012.pdf
http://nemsis.org/
http://www.ncems.org/nccepstandards/policies/policies.pdf
http://www.ncems.org/nccepstandards/policies/policies.pdf
https://www.emspic.org/about
https://auth.lib.unc.edu/ezproxy_auth.php?url=http://search.ebscohost.com/login.aspx?direct=true&db=rzh&AN=103924435&site=ehost-live&scope=site
https://auth.lib.unc.edu/ezproxy_auth.php?url=http://search.ebscohost.com/login.aspx?direct=true&db=rzh&AN=103924435&site=ehost-live&scope=site
http://www.embase.com/search/results?subaction=viewrecord&from=export&id=L25155862
http://www.embase.com/search/results?subaction=viewrecord&from=export&id=L25155862


Ann Emerg Med. 2012; 59(2):115–25.e1. DOI: 10.1016/j.annemergmed.2011.07.026 [PubMed: 
21885156] 

42. Fine MJ, Auble TE, Yealy DM, et al. A prediction rule to identify low-risk patients with 
community-acquired pneumonia. N Engl J Med. 1997; 336(4):243–250. DOI: 10.1056/
NEJM199701233360402 [PubMed: 8995086] 

43. CMS. Outcome Measures- Hospital Quality Iniative. Centers Medicare Medicaid Serv. 2016. 
https://www.cms.gov/medicare/quality-initiatives-patient-assessment-instruments/
hospitalqualityinits/outcomemeasures.html. Accessed June 10, 2016

44. Knight S, Olson LM, Cook LJ, Mann NC, Corneli HM, Dean JM. Against all advice: an analysis 
of out-of-hospital refusals of care. Ann Emerg Med. 2003; 42(5):689–696. DOI: 10.1016/
S0196064403005249 [PubMed: 14581923] 

45. Ohshige K. Reduction in ambulance transports during a public awareness campaign for appropriate 
ambulance use. Acad Emerg Med. 2008; 15(3):289–293. DOI: 10.1111/j.1553-2712.2008.00044.x 
[PubMed: 18304062] 

46. Stevens TB, Richmond NL, Pereira GF, Shenvi CL, Platts-Mills TF. Prevalence of Nonmedical 
Problems Among Older Adults Presenting to the Emergency Department. Acad Emerg Med. 2014; 
21(6):651–658. DOI: 10.1111/acem.12395 [PubMed: 25039549] 

47. Pereira GF, Bulik CM, Weaver MA, Holland WC, Platts-Mills TF. Malnutrition Among 
Cognitively Intact, Noncritically Ill Older Adults in the Emergency Department. Ann Emerg Med. 
2015; 65(1):85–91. DOI: 10.1016/j.annemergmed.2014.07.018 [PubMed: 25129819] 

48. Choi BY, Blumberg C, Williams K. Mobile Integrated Health Care and Community Paramedicine: 
An Emerging Emergency Medical Services Concept. Ann Emerg Med. 2016; 67(3):361–366. DOI: 
10.1016/j.annemergmed.2015.06.005 [PubMed: 26169927] 

Evans et al. Page 12

Ann Emerg Med. Author manuscript; available in PMC 2018 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cms.gov/medicare/quality-initiatives-patient-assessment-instruments/hospitalqualityinits/outcomemeasures.html
https://www.cms.gov/medicare/quality-initiatives-patient-assessment-instruments/hospitalqualityinits/outcomemeasures.html


Figure. 
Flow diagram of current study, which includes only EMS transports to an ED for patients 

aged 65 years and older during 2010 to 2015, North Carolina.
*EMS transports not initiated by a 911 call include interfacility transports and those for 

scheduled medical care.
†Nontransport disposition includes cancelled calls, dead at scene, no patient found, no 

treatment required, treated and released, treated and transported by law enforcement, treated 

and transported by private vehicle, and treated with transferred care.
‡EMS transports missing at least one of the following covariates: sex, race or ethnicity, 

incident location, and dispatch complaint.
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Table 1

Characteristics of adults aged 65 years and older transported by EMS in North Carolina, 2010 to 2015 

(n=689,664 patients).*

Characteristic No. %

Age, y

65–69 145,683 21

70–74 125,319 18

75–79 122,371 18

80–84 120,370 17

≥85 175,920 26

Female patient 405,893 59

Race/ethnicity

White 522,392 78

Black 125,736 19

Latino/Hispanic 8,465 1

Asian 5,936 <1

Other 8,931 1

Expected payment method

Medicare 235,228 62

Private insurance 72,539 19

Other 51,083 13

Medicaid 20,009 5

*
Numbers are for individual patients; patients with multiple transports are counted only once.
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Table 2

Proportion of EMS transports that resulted in repeated transport in the subsequent 30 days (N=1,711,669 EMS 

transports).

Repeated Transport in 30 Days

Total N No. %*

All transports 1,711,669 303,099 17.7

Age, y

65–69 315,710 56,031 17.8

70–74 299,973 52,802 17.6

75–79 306,891 54,492 17.8

80–84 314,339 55,551 17.7

≥85 474,738 84,210 17.7

Missing 18      13    72.2

Sex

Male 654,041 116,128 17.8

Female 1,052,121 186,237 17.7

Missing 5,507    733    13.3

Race/ethnicity

White 1,246,822 211,687 17.0

Black 359,385 74,588 20.8

Latino/Hispanic 17,489 2,610 14.9

Asian 11,296 1,610 14.3

Other 25,233 5,144 20.4

Missing 51,444 7,460 14.5

Expected payment method

Medicare 488,798 89,356 18.3

Private insurance 137,138 22,017 16.1

Other 86,108 11,539 13.4

Medicaid 49,577 11,954 24.1

Missing 950,048 168,209 17.7

CMS service level

ALS 810,409 145,794 18.0

BLS 213,143 45,962 21.6

Other (air/specialty) 1,739 79      4.5

Missing 686,378 111,264 16.2

Incident location

Home 986,058 165,420 16.8

Health care/residential institution 490,919 107,620 21.9

Street/highway 37,673 2,353   6.2

Other 85,455 8,651 10.1

Missing 111,564 19,063 17.1

Dispatch complaint
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Repeated Transport in 30 Days

Total N No. %*

Sick person 357,651 68,928 19.3

Breathing problem 235,685 48,807 20.7

Falls 267,202 48,802 18.3

Cardiac 190,468 31,419 16.5

Unconscious/fainting 108,600 14,600 13.4

Stroke/CVA 75,933 10,027 13.2

Trauma (other)† 69,110 11,852 17.1

Abdominal pain 49,668 9,838 19.8

Unknown problem/person down 27,401 5,123 18.7

Diabetic problem 31,124 6,151 19.7

Traffic accident 27,784 1,115   4.0

Back pain 19,585 4,190 21.4

Convulsions/seizure 19,537 3,251 16.6

Cardiac arrest 12,242 659      5.4

Psychiatric problem 13,865 3,255 23.5

Headache 9,273 1,821 19.6

Allergies 6,277 825    13.1

Exposure 5,269 712    13.5

Choking 3,621 534    14.7

Eye problem 837    159    19.0

Missing 180,537 31,029 17.2

*
Percentages are determined by using N divided by total N for the corresponding row.

†
Trauma (other) includes animal bite, assault, burns, electrocution, hemorrhage/laceration, and multicasualty incident.

Ann Emerg Med. Author manuscript; available in PMC 2018 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Evans et al. Page 17

Table 3

Adjusted odds ratios for repeated EMS transports within 30 days in North Carolina in 2010 to 2015 

(n=1,554,653 EMS transports).*

Adjusted OR 95% CI

Male patient 1.03 1.01–1.06

Age, y

65–69 1 [Reference]

70–74 0.97 0.94–0.99

75–79 0.96 0.93–0.99

80–84 0.93 0.91–0.96

≥85 0.90 0.87–0.93

Race/ethnicity

White 1 [Reference]

Black 1.29 1.24–1.33

Latino/Hispanic 0.88 0.82–0.95

Asian 0.86 0.79–0.93

Other 1.30 1.09–1.54

Incident location

Home 1 [Reference]

Health/residential institution 1.42 1.38–1.47

Street/highway 0.56 0.49–0.63

Other 0.59 0.56–0.63

Dispatch complaint†

Sick person 1.11 1.03–1.20

Falls 1.07 1.00–1.14

Breathing problems 1.21 1.15–1.30

Cardiac 0.94 0.88–1.01

Unconscious/fainting 0.74 0.69–0.80

Stroke/CVA 0.75 0.70–0.80

Trauma (other)‡ 0.98 0.91–1.05

Abdominal pain 1.15 1.07–1.24

Diabetic problem 1.14 1.06–1.22

Traffic accident 0.34 0.29–0.40

Unknown person down 1.11 1.03–1.20

Back pain 1.35 1.26–1.45

Seizure 0.90 0.82–0.98

Psychiatric problem 1.38 1.25–1.52

Cardiac arrest 0.26 0.22–0.30

Headache 1.16 1.05–1.28

Allergies 0.74 0.66–0.83

Exposure 0.83 0.73–0.94

Choking 0.82 0.73–0.93
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Adjusted OR 95% CI

Eye problem 1.11 0.90–1.37

*
Odds ratios are generated from a single logistic regression model; each odds ratio is adjusted for all other variables reported and clustering by 

county.

†
Each dispatch complaint is a discrete variable in the model. The referent group for each complaint is patients without the dispatch complaint.

‡
Trauma (other) includes animal bite, assault, burns, electrocution, hemorrhage/laceration, and multicasualty incident.
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Table 4

Proportion of EMS transports that resulted in repeated transport in the subsequent 30 days, stratified by total 

number of transports of individual patients during the 6-year study period (N=1,711,669 EMS transports of 

689,664 patients).

Repeated Transport in 30 Days

Number of Transports of Same Individual During Study Period Total Transports No. %

1 370,431 0

2 249,718   24,062   9.6

3–4 357,979   57,673 16.1

5–10 470,221 114,677 24.4

≥11 263,320 106,687 40.5

Ann Emerg Med. Author manuscript; available in PMC 2018 October 01.


	Abstract
	INTRODUCTION
	METHODS
	Study Design and Selection of Participants
	Measures
	Data Analysis

	RESULTS
	Characteristics of study participants
	Main Results

	LIMITATIONS
	DISCUSSION
	References
	Figure
	Table 1
	Table 2
	Table 3
	Table 4



