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Introduction
Over the past few decades in the United States, the number of 
Emergency Department (ED) visits and the prevalence of multiple 
chronic conditions (MCC) have both been rising steadily [1-3]. 
Cross-sectional studies have shown that ED use is highest among 
blacks and Medicaid patients with chronic ambulatory care 

sensitive (ACS) conditions [1]. Patients in fair or poor health, or 
with chronic conditions are higher utilizers of the ED than those 
in excellent to good health or those without chronic conditions 
[2]. The most frequent users of ED services tend to be those 
with multiple chronic conditions and repeated hospitalizations 
[3]. There has also been a heightened focus in research on ED 
visits that are considered nonurgent in that they require no 
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Objectives: The objective of this study was to examine overall trends in Emergency 
Department (ED) visits among adults with and without multiple chronic conditions 
(MCC) by urgency of visit (nonurgent, urgent, primary care sensitive) and across 
relevant population subgroups.

Methods: Using data from the Nationwide Emergency Department Sample (NEDS) 
for 2007-2012 maintained by the Healthcare Cost and Utilization Project (HCUP), 
we examined trends in ED visits among adults who were diagnosed as having no 
chronic conditions (0CC), one chronic condition (1CC), and MCC based on the 
Clinical Classification Software codes. Separate trend analyses were conducted 
for ED visits that were classified as urgent, nonurgent, and primary care sensitive 
(PCS) based on the New York University (NYU) ED Algorithm. Trend analyses were 
also conducted for several population subgroups: age, sex, metropolitan hospital 
status, Census Region, insurance status, and median income quartiles by ZIP code.

Results: Between 2007 and 2012, the overall percentage change in nonurgent ED 
visits made by adults with 0CC, 1CC and MCC were 8.05%, 22.50% and 35.36% 
respectively (p<0.001 for all categories). Primary Care Sensitive (PCS) ED visits 
among adults with 0CC, 1CC and MCC increased by 6.53%, 15.49% and 16.53%, 
respectively, from 2007-2012 (p<0.001 for all categories). Among adults with 
0CC, 1CC and MCC, different patterns of growth trends were found for urgent, 
nonurgent, and PCS ED visits across analyzed population subgroups.
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potentially avoidable ED visits and unnecessary health care costs, especially as the 
MCC population is expected to grow in the years ahead.
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immediate medical attention at the time of ED treatment and can 
potentially be avoided by the receipt of effective ambulatory care 
in the community setting. Uninsured, younger patients, blacks, 
females, Medicaid, and self-paying patients are more likely to use 
the ED for nonurgent conditions [4,5]. In addition, having public 
insurance was associated with a higher probability of ED visits 
being nonurgent or PCS relative to having private insurance or 
no insurance [6]. To our knowledge, however, previous work 
has not examined whether MCCs affect urgent and nonurgent 
visits differently. Although much has been learned, gaps in the 
understanding of the reasons for the high and rising levels of 
hospital spending associated with ED visits and the potential 
for overcrowding still exist. Our study will fill a gap in the ED 
literature by examining recent nonurgent ED trends with a focus 
on patients’ chronic conditions at the time of their ED visits.

Estimates of the cost of emergency care in the US range from 
2% of National Health Expenditures ($48.3 billion) to 10% ($300 
billion), although the most reliable estimates are 5-6% ($150-
$180 billion) [7]. The National Priorities Partnership estimated 
that over half of all ED visits were nonurgent or potentially 
avoidable [8]. Internationally, hospital emergency departments 
in the U.S. see a much larger percentage of nonurgent patients 
than most other industrialized nations (21% compared to 6% in 
Germany and 11% in the UK) [9]. Reducing wasteful spending in 
the ED could save the U.S. $38 billion in emergency spending and 
potentially reduce costs in other areas as well.

Data and Methods
We used data from the 2007-2012 Nationwide Emergency 
Department Sample (NEDS) developed for the Healthcare Cost 
and Utilization Project (HCUP) by the Agency for Healthcare 
Research and Quality. To develop this dataset, HCUP selected 
a stratified, single stage, cluster sample of hospitals based on 
census region, trauma center designation, urban/rural location, 
teaching status, and ownership to obtain about 20 percent of 
all hospital ED visits within each stratum. Once a hospital was 
sampled, all discharges from that hospital’s ED were included 
in the database. The sample frame varied by year depending on 
states’ participation in HCUP. As of 2012, the sampling universe 
consisted of hospital based EDs from 950 hospitals in 30 states, 
and about 30 million ED visits were included in the sample. 
Hospital based post-stratification weights, developed by HCUP, 
were used to generalize the results to the total number of hospital 
based ED visits annually (134 million in 2012) [10]. The NEDS data 
also included diagnosis and procedure codes, expected payer 
information, hospital characteristics, ED and hospital charges, 
and limited demographic data on the patient. We limited our 
analyses to visits by patients who were 45 years or older, both 
because chronic disease affects less than 20% of adults 18-44 
and to be consistent with other research studies that used the 
same age cut-off [7,8]. We divided age into three categories: 45-
64, 65-79, and 80+ years old. Census regions were classified as 
Northeast, South, Midwest, and West. We collapsed the HCUP 
urban-rural designation into a dichotomous variable measuring 
metropolitan (“large” and “small” metropolitans) versus non-
metropolitan areas (“micropolitan” and “not metropolitan 

or micropolitan”). Health insurance is categorized as public 
(Medicare and Medicaid), private, self-pay/uninsured, and other. 
HCUP also included quartiles of the median annual income of 
patients by ZIP code: 1) $1-$38,999; (2) $39,000-$47,999; (3) 
$48,000-$62,999; and (4) $63,000 or more.

To be consistent with previous MCC studies, we used the 
common chronic conditions classified in the National Health 
Interview Survey (NHIS) based on Clinical Classification Software 
(CCS) codes. They included hypertension (CCS codes: 98,99), 
coronary heart disease (100,101), stroke (109-112), diabetes 
(49,50), cancer, excluding non-melanoma skin cancer (11-43), 
arthritis (203,203), hepatitis (6), chronic kidney disease (158), 
asthma (128), and chronic obstructive pulmonary disease (127) 
[10-14]. We defined MCC as having at least two of the above 10 
CCs.

We identified the urgency level of each ED visit using the 
empirically validated NYU ED algorithm developed originally 
by researchers at New York University who abstracted and 
reviewed detailed patient information of a sample of almost 
6,000 patient records by a panel of emergency physicians in 
order to determine the urgent nature of the visits [15-17]. To 
determine whether the ED visit was urgent or nonurgent based 
on the above classification, we followed the examples of Ballard 
and colleagues [18] and Tsai, Chen and Liang [17] (Table 1).

We applied the NEDS-provided hospital based survey weights 
for all analyses. The weighted frequencies estimated all hospital 
based ED visits including both hospitalized and not hospitalized 
ED visits. The percentages of growth rates were calculated by 
dividing the difference of frequencies between baseline year 2007 
and each of the follow-up years by the baseline-year frequency, 
similar to the statistical methods used in HCUP publications 
[11]. To examine the trends of ED visits by MCC, we tested the 
statistical significance of long-term trends using χ2 trend analysis, 
similar to performing a linear regression on the changing rates. 
The interaction term between time and CC status in the linear 
models examined whether the trends among CC status differed 
significantly or not. Nonlinearity of the trend was judged visually 
based on the trend plots. In addition, due to the short duration 
of our study, we did not perform age adjustment; rather, the 
results were stratified by age groups, similar to those reported 
in HCUP. All the analyses were performed using SAS 9.4 (Cary, 
NC). The statistical significance level was set to 0.001 to account 
for multiple comparison issues. This study was classified as “not 
human subjects research” by the IRB.

Results
As shown in Table 2, urgent ED visits for those without any chronic 
conditions declined 0.64%, while those with 1CC increased 
14.55% and those with MCC increased 23.66%. Nonurgent visits, 
as shown in Table 3, increased at faster rates across all three 
chronic condition groups, with visits by patients with 0CC, 1CC 
and MCC increasing by 8.05%, 22.50%, and 35.36%, respectively. 
Similarly, Table 4 shows that PCS ED visits increased 6.53% for 
those with 0CC, compared to 15.49% for those with 1CC, and 
16.53% for those with MCC. We present the results for visits by 
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Table 1. New York University Algorithm Definition and Examples and Study Variables.
NYU Classification Definition Examples 
Non-Emergent (ne) Immediate care not required within 12 hours sore throat, stuffy nose

Emergent/Primary Care Treatable (epct) ED care needed within 12 hours but could be treated 
effectively in a primary care setting

lasting fever, other flu-like 
symptoms

Emergent-ED Care Needed-Preventable/
Avoidable (edcnpa)

ED care needed but could be avoided if effective and 
timely care was received before Pneumonia, asthma exacerbation

Emergent-ED Care Needed-Not Preventable/
Avoidable (edcnnpa)

ED care truly required given patient’s condition and no 
ambulatory care could have prevented visit appendicitis, stroke, heart attack

Study Variable Definition
Urgent edcnnpa > 0.5 + injury

Non-urgent ne + epct > 0.5
Primary Care Sensitive (PCS) ne + epct > 0.5 + edcnpa > 0.5

*Each ED visit in the study sample was given a probability and assigned into one of four ED groups that were summed up to 1 (or 100%). Visits 
were also classified as ‘injury’, ‘mental illness’ and ‘alcohol or substance abuse’. We excluded from the study all ED visits that were not classified or 
classified as mental illness, or alcohol or substance abuse following the instructions of the NYU ED Algorithm.

 0CC 1CC MCC
 2007 2012 %change 2007 2012 %change 2007 2012 %change

Total 7,833,902 7,783,875 -0.64 3,589,649 4,111,941 14.55 4,370,347 5,404,250 23.66
Age 

45-64 5,449,378 5,434,227 -0.28 1,789,198 2,151,429 20.25 1,519,413 2,005,115 31.97
65-79 1,455,339 1,485,983 2.11 999,426 1,113,357 11.40 1,570,602 1,903,986 21.23
80+ 929,187 863,666 -7.05 801,026 847,156 5.76 1,280,334 1,495,150 16.78

Payer
Public 2,988,539 3,324,158 11.23 2,002,821 2,380,511 18.86 3,177,221 4,027,754 26.77

Commercial 3,184,229 2,777,510 -12.77 1,114,631 1,152,615 3.41 868,920 950,353 9.37
Self-pay/no insurance 1,009,020 1,062,486 5.30 304,090 368,364 21.14 203,435 257,211 26.43

Other 652,116 619,723 -4.97 168,109 210,453 25.19 120,773 168,934 39.88
Sex

Male 3,661,270 3,601,081 -1.64 1,547,135 1,786,093 15.45 1,992,967 2,511,381 26.01
Female 4,170,114 4,182,158 0.29 2,040,908 2,325,627 13.95 2,376,200 2,892,759 21.74

Hospital region
Northeast 1,792,924 1,740,586 -2.92 640,792 751,497 17.28 757,743 907,962 19.82
Midwest 1,851,423 1,740,549 -5.99 835,286 933,455 11.75 1,070,724 1,272,294 18.83

South 2,785,964 2,900,073 4.10 1,531,141 1,655,977 8.15 1,860,523 2,221,275 19.39
West 1,403,593 1,402,670 -0.07 582,431 771,013 32.38 681,359 1,002,721 47.16

Metro status
Metropolitan 5,337,256 5,679,581 6.41 2,506,570 3,165,444 26.29 3,124,659 4,258,591 36.29

Non-metropolitan 2,496,647 2,104,295 -15.72 1,083,080 946,498 -12.61 1,245,688 1,145,660 -8.03
Zip code income quartile

Q1 2,088,244 2,153,324 3.12 999,645 1,143,774 14.42 1,295,162 1,623,641 25.36
Q2 1,966,591 1,922,017 -2.27 922,885 1,006,754 9.09 1,140,920 1,345,874 17.96
Q3 1,090,242 1,814,600 66.44 865,636 959,548 10.85 1,040,300 1,243,335 19.52
Q4 1,711,048 1,709,570 -0.09 712,973 915,517 28.41 797,331 1,090,242 36.74

Table 2. Number and Percent Change of Urgent ED visits by chronic condition status between 2007 and 2012. 1, 2, 3, 4, 5, 6

1Source: Agency for Healthcare Research and Quality (AHRQ), Center for Delivery, Organization, and Markets, Healthcare Cost and Utilization Project 
(HCUP), Nationwide Emergency Department Sample (NEDS), 2007 and 2012.
2Chronic conditions and Clinical Classification Software Codes: hypertension (98,99), coronary heart disease (100,101), stroke (109-112), diabetes 
(49,50), cancer, excluding non-melanoma skin cancer (11-43), arthritis (203,203), hepatitis (6), chronic kidney disease (158), asthma (128), and 
chronic obstructive pulmonary disease (COPD) (127).
3All ED visits with a probability of “Emergent-ED Care Needed-Not Preventable/Avoidable (ednncpa)” > 0.5 or classified as “injury” were classified 
“urgent.” Those with combined probabilities of “non-emergent (ne)” + “emergent primary care treatable (epct)” > 0.5 were classified as “nonurgent.” 
"Primary care sensitive (PCS)” ED visits included all nonurgent visits defined above (i.e., cases with ne + epct > 0.5) and those with a probability of 
“Emergent-ED Care Needed-Potentially Avoidable (edncpa)” > 0.5.
4Public =Medicare and Medicaid, Private = Private, Self-pay/uninsured = Self-pay, Other = No charge and Other. 
5Metropolitan = large metropolitan and small metropolitan, Non-metropolitan = micropolitan and not metropolitan or micropolitan.
6Median income of the zip code reported by quartile: Q1= $1-$38,999, Q2 = $39,000-$47,999, Q3 = $48,000-$62,999, Q4 = $63,000 or more.
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 2007 2012 %change 2007 2012 %change 2007 2012 %change
Total 6,200,877 6,700,321 8.05 3,461,182 4,239,920 22.50 3,148,211 4,261,484 35.36
Age 

45-64 4,555,557 5,042,081 10.68 2,014,462 2,586,665 28.40 1,410,984 2,000,098 41.75
65-79 1,072,741 1,122,526 4.64 888,694 1,033,029 16.24 1,073,351 1,404,065 30.81
80+ 572,580 535,715 -6.44 558,027 620,226 11.15 663,877 857,322 29.14

Payer
Public 2,635,932 3,120,192 18.37 1,872,220 2,397,497 28.06 2,181,677 3,076,597 41.02

Commercial 2,346,438 2,034,928 -13.28 1,055,483 1,083,500 2.65 670,222 744,317 11.06
Self-pay/no insurance 959,753 1,194,827 24.49 423,838 586,350 38.34 216,492 310,743 43.54

Other 258,755 350,376 35.41 109,643 172,575 57.40 79,822 129,829 62.65
Sex

Male 2,443,200 2,629,652 7.63 1,319,785 1,617,760 22.58 1,307,719 1,772,163 35.52
Female 3,756,486 4,070,428 8.36 2,140,405 2,622,019 22.50 1,839,518 2,489,216 35.32

Hospital region
Northeast 1,449,834 1,485,611 2.47 601,488 751,873 25.00 509,743 663,965 30.25
Midwest 1,375,162 1,481,699 7.75 767,666 944,258 23.00 753,466 1,007,687 33.74

South 2,239,904 2,535,400 13.19 1,517,287 1,783,870 17.57 1,418,362 1,826,657 28.79
West 1,135,978 1,197,613 5.43 574,743 759,921 32.22 466,643 763,177 63.55

Metro status
Metropolitan 2,387,445 4,968,012 108.09 2,387,445 3,244,998 35.92 2,229,679 3,332,666 49.47

Non-metropolitan 1,073,737 1,732,309 61.33 1,073,737 994,923 -7.34 918,533 928,819 1.12
Zip code income quartile

Q1 1,968,093 2,213,589 12.47 1,147,580 1,414,887 23.29 1,068,573 1,471,940 37.75
Q2 1,570,352 1,673,779 6.59 891,522 1,055,079 18.35 827,229 1,067,007 28.99
Q3 1,359,092 1,483,943 9.19 760,147 933,005 22.74 692,553 924,674 33.52
Q4 1,127,420 1,166,978 3.51 568,920 745,032 30.96 481,277 715,051 48.57

Table 3. Number and Percent Change of Nonurgent ED visits by chronic condition status between 2007 and 2012. 1, 2, 3, 4, 5, 6

1Source: Agency for Healthcare Research and Quality (AHRQ), Center for Delivery, Organization, and Markets, Healthcare Cost and Utilization Project 
(HCUP), Nationwide Emergency Department Sample (NEDS), 2007 and 2012.
2Chronic conditions and Clinical Classification Software Codes: hypertension (98,99), coronary heart disease (100,101), stroke (109-112), diabetes 
(49,50), cancer, excluding non-melanoma skin cancer (11-43), arthritis (203,203), hepatitis (6), chronic kidney disease (158), asthma (128), and 
chronic obstructive pulmonary disease (COPD) (127).
3All ED visits with a probability of “Emergent-ED Care Needed-Not Preventable/Avoidable (ednncpa)” > 0.5 or classified as “injury” were classified 
“urgent.” Those with combined probabilities of “non-emergent (ne)” + “emergent primary care treatable (epct)” > 0.5 were classified as “nonurgent.” 
"Primary care sensitive (PCS)” ED visits included all nonurgent visits defined above (i.e., cases with ne + epct > 0.5) and those with a probability of 
“Emergent-ED Care Needed-Potentially Avoidable (edncpa)” > 0.5.
4Public =Medicare and Medicaid, Private = Private, Self-pay/uninsured = Self-pay, Other = No charge and Other. 
5Metropolitan = large metropolitan and small metropolitan, Non-metropolitan = micropolitan and not metropolitan or micropolitan.
6Median income of the zip code reported by quartile: Q1= $1-$38,999, Q2 = $39,000-$47,999, Q3 = $48,000-$62,999, Q4 = $63,000 or more.

subgroup across all urgency categories (Table 2: urgent, Table 3: 
non-urgent, Table 4: PCS). By age, the largest changes were for 
those 45-64 years old, while the oldest age group (80+ years old) 
had the slowest growth across all three categories of ED visits 
and all categories of chronic conditions. On the other hand, those 
80 years and older with MCC had 16.78%, 29.14%, and 3.26% 
growth for urgent, nonurgent, and PCS ED visits, respectively. 
There were significant decreases between 2007 and 2012 in the 
rates of urgent, nonurgent, and PCS visits (-7.05%, -6.44%, and 
-9.27%, respectively) for those 80 years and older with no chronic 
conditions.

Among payer types, although urgent, nonurgent, and PCS visits 
increased for all chronic condition categories for those paid 
by public, self-pay, and other insurance types, visits paid by 
commercial insurance decreased significantly in all categories for 

those with 0CC (-12.77%, -13.28%, and -13.61%, respectively). Also, 
the increase of urgent and nonurgent visits among commercial 
visits with 1CC and MCC were smaller than for those paid by either 
public insurance or self-pay status (Tables 2 and 3). The trends in 
PCS visits remained flat among commercially paid visits and 1CC, 
and they exhibited a much smaller increase (2.12%) among those 
with MCC and commercial insurance when compared with those 
paid for by other payer types (Table 4).

Fewer ED visits were made by males than by females across 
all three categories of chronic conditions and all three urgency 
types. Among the four geographic regions, urgent visits for 0CC 
declined in all regions except the South. While nonurgent and 
PCS visits increased in all regions for 0CC, the largest percent 
growth of urgent visits was also in the South. For both 1CC 
and MCC, ED visits increased across all urgency categories and 
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all census regions, but the largest growth was in the West for 
urgent, nonurgent, and PCS visits.

We also found downward trends in urgent and PCS ED visits 
for non-metropolitan areas across almost all categories of 
chronic condition status, while there was a significant increase 
of nonurgent ED visits for those with 0CC. However, urgent, 
nonurgent, and PCS visits increased significantly for those with 
MCC in metropolitan EDs, with the largest increase occurring for 
nonurgent visits. For those living in metropolitan areas with 0CC, 
a surprising increase (108.09%) of nonurgent visits was observed. 
For those with 1CC, a statistically significant decrease (-53.65%) 
of PCS ED visits was observed.

Patients in the highest median income quartile by ZIP code 
had the largest increase of urgent, nonurgent, and PCS visits if 
they had 1CC or MCC, compared with those with other income 
quartiles. Those with in the lowest income quartile had the 

second largest increase of all types of ED visits for those with 1CC 
and MCC, while those in the second income quartile generally 
had the smallest increase of all types of ED visits. Meanwhile, 
those with 0CC tended to have smaller increases or even slight 
decreases in ED visits, compared with those with 1CC and MCC.

To explore the patterns of growth of ED visits in detail, we 
present growth trend data for all three categories of ED visits in 
Figures 1 and 2. There was a steady increase in nonurgent visits 
from 2007-2012 across all three age groups for those with 1CC 
and MCC (Figure 1), and the difference in growth rates between 
them was significant (p<0.001). Nonurgent visits for those with 
0CC remained steady until 2011, with an uptick in the percentage 
change occurring between 2011 and 2012. Similarly, for PCS 
visits, those with 1CC or MCC exhibited an increasing trend across 
all age groups, with the age group 45-64 years old showing the 
fastest growth rate. For those with 0CC, there was a mild growth 

 0CC 1CC MCC
 2007 2012 %change 2007 2012 %change 2007 2012 %change

Total 6,634,088 7,067,531 6.53 4,093,586 4,727,491 15.49 4,677,827 5,450,948 16.53
Age 

45-64 4,817,414 5,274,543 9.49 2,290,575 2,827,802 23.45 1,874,689 2,419,850 29.08
65-79 1,160,040 1,197,212 3.20 1,068,941 1,165,767 9.06 1,639,656 1,829,744 11.59
80+ 656,635 595,777 -9.27 734,072 733,923 -0.02 1,163,483 1,201,375 3.26

Payer
Public 2,885,573 3,331,049 15.44 2,304,894 2,725,742 18.26 3,410,464 4,026,252 18.06

Commercial 2,462,870 2,127,656 -13.61 1,189,019 1,181,803 -0.61 885,061 903,842 2.12
Self-pay/no insurance 1,012,846 1,244,501 22.87 472,985 631,954 33.61 271,552 362,040 33.32

Other 272,800 364,327 33.55 126,689 187,995 48.39 110,751 158,836 43.42
Sex

Male 2,649,180 2,793,314 5.44 1,617,432 1,844,930 14.07 2,043,229 2,356,145 15.31
Female 3,983,571 4,273,970 7.29 2,474,968 2,882,396 16.46 2,633,351 3,094,706 17.52

Hospital region
Northeast 1,538,857 1,555,915 1.11 728,364 838,773 15.16 814,731 864,638 6.13
Midwest 1,475,362 1,570,532 6.45 913,140 1,059,614 16.04 1,106,670 1,283,356 15.97

South 2,387,947 2,669,965 11.81 1,754,359 1,971,450 12.37 2,031,627 2,320,227 14.21
West 1,231,923 1,271,120 3.18 697,724 857,656 22.92 724,800 982,748 35.59

Metro status
Metropolitan 4,509,713 5,221,978 15.79 2,797,153 1,296,434 -53.65 3,293,165 4,217,781 28.08

Non-metropolitan 2,124,375 1,845,553 -13.12 1,296,434 1,139,793 -12.08 1,384,662 1,233,188 -10.94
Zip code income quartile

Q1 2,106,647 2,333,546 10.77 1,353,400 1,575,545 16.41 1,570,724 1,872,646 19.22
Q2 1,681,989 1,769,012 5.17 1,059,847 1,182,573 11.58 1,224,527 1,374,035 12.21
Q3 1,451,037 1,565,526 7.89 895,869 1,039,717 16.06 1,031,531 1,181,418 14.53
Q4 1,204,427 1,227,678 1.93 674,899 826,322 22.44 735,699 916,948 24.64

Table 4. Number and Percent Change of primary care sensitive ED visits by chronic condition status between 2007 and 2012.1, 2, 3, 4, 5, 6

1Source: Agency for Healthcare Research and Quality (AHRQ), Center for Delivery, Organization, and Markets, Healthcare Cost and Utilization Project (HCUP), 
Nationwide Emergency Department Sample (NEDS), 2007 and 2012.
2Chronic conditions and Clinical Classification Software Codes: hypertension (98,99), coronary heart disease (100,101), stroke (109-112), diabetes (49,50), cancer, 
excluding non-melanoma skin cancer (11-43), arthritis (203,203), hepatitis (6), chronic kidney disease (158), asthma (128), and chronic obstructive pulmonary disease 
(COPD) (127).
3All ED visits with a probability of “Emergent-ED Care Needed-Not Preventable/Avoidable (ednncpa)” > 0.5 or classified as “injury” were classified “urgent.” Those 
with combined probabilities of “non-emergent (ne)” + “emergent primary care treatable (epct)” > 0.5 were classified as “nonurgent.” "Primary care sensitive (PCS)” 
ED visits included all nonurgent visits defined above (i.e., cases with ne + epct > 0.5) and those with a probability of “Emergent-ED Care Needed-Potentially Avoidable 
(edncpa)” > 0.5.
4Public =Medicare and Medicaid, Private = Private, Self-pay/uninsured = Self-pay, Other = No charge and Other. 
5Metropolitan = large metropolitan and small metropolitan, Non-metropolitan = micropolitan and not metropolitan or micropolitan.
6Median income of the zip code reported by quartile: Q1= $1-$38,999, Q2 = $39,000-$47,999, Q3 = $48,000-$62,999, Q4 = $63,000 or more.
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trend for the 45-64 age group, a U-shaped trend for the 65-79 
age group, and a declining trend for the 80+ age group. Similar 
patterns were found for urgent ED visits.

As shown in Figure 2, nonurgent, PCS, and urgent ED visits for all 
three chronic condition categories declined sharply from 2009 to 
2010 in non-metropolitan hospitals and increased slightly from 
2010 to 2012 across all urgency and chronic condition categories. 
However, for metropolitan EDs, all three urgency types of ED 
visits increased across the board for 0CC, 1CC, and MCC. A spike 
of growth in all urgency levels of ED visits from 2009 to 2010 were 

observed, contrary to the decline in non-metropolitan hospitals 
during the same period.

Discussion
Our trend analysis and descriptive results strongly suggest 
that chronic conditions, especially multiple chronic conditions, 
played a significant role in the growth of ED visits in general, 
and in nonurgent and PCS ED visits, in particular. The increases 
in nonurgent and PCS visits may represent the pressing need, as 
well as opportunities, to reduce potentially avoidable ED visits 

Nonurgent, Primary Care Sensitive, and Urgent visits by Age Category, 2007- 2012.1, 2, 3

1Source: Agency for Healthcare Research and Quality (AHRQ), Center for Delivery, Organization, and Markets, Healthcare Cost and 
Utilization Project (HCUP), Nationwide Emergency Department Sample (NEDS), 2007 and 2012.
2Chronic conditions and Clinical Classification Software Codes: hypertension (98,99), coronary heart disease (100,101), stroke (109-
112), diabetes (49,50), cancer, excluding non-melanoma skin cancer (11-43), arthritis (203,203), hepatitis (6), chronic kidney disease 
(158), asthma (128), and chronic obstructive pulmonary disease (COPD) (127).
3All ED visits with a probability of “Emergent-ED Care Needed-Not Preventable/Avoidable (ednncpa)” > 0.5 or classified as “injury” 
were classified “urgent.” Those with combined probabilities of “non-emergent (ne)” + “emergent primary care treatable (epct)” > 
0.5 were classified as “nonurgent.” "Primary care sensitive (PCS)” ED visits included all nonurgent visits defined above (i.e., cases 
with ne + epct > 0.5) and those with a probability of “Emergent-ED Care Needed-Potentially Avoidable (edncpa)” > 0.5.
*All differences are statistically significant from zero at the α <0.001 level.

Figure 1

50

40

30

20

10

0
2007          2008        2009          2010         2011         2012Pe

rc
en

t c
ha

ng
e 

fr
om

 2
00

7
Pe

rc
en

t c
ha

ng
e 

fr
om

 2
00

7
Pe

rc
en

t c
ha

ng
e 

fr
om

 2
00

7

Pe
rc

en
t c

ha
ng

e 
fr

om
 2

00
7

Pe
rc

en
t c

ha
ng

e 
fr

om
 2

00
7

Pe
rc

en
t c

ha
ng

e 
fr

om
 2

00
7

Pe
rc

en
t c

ha
ng

e 
fr

om
 2

00
7

Age 45-64, non-urgent visit

Age 45-64, PCS ED visit

Age 45-64, urgent visit Age 65-79, urgent visit Age 80 +, urgent visit

Age 65-79, PCS ED visit Age 80+, PCS ED visit

Age 65-79, non-urgent visit Age 80+, non-urgent visit

Pe
rc

en
t c

ha
ng

e 
fr

om
 2

00
7

Pe
rc

en
t c

ha
ng

e 
fr

om
 2

00
7

Year

Year

Year Year Year

Year Year

Year Year

MCC

MCC

0 CC

0 CC

1 CC

1 CC

MCC0 CC 1 CC

MCC MCC0 CC 0 CC1 CC

MCC0 CC 1 CC

MCC0 CC 1 CC MCC0 CC 1 CC

1 CC

MCC0 CC 1 CC

2007          2008        2009          2010         2011         2012

2007          2008        2009          2010         2011         2012

2007          2008        2009          2010         2011         2012

2007          2008        2009          2010         2011         2012

2007          2008        2009          2010         2011         2012

2007          2008        2009          2010         2011         2012

2007          2008        2009          2010         2011         2012

2007          2008        2009          2010         2011         2012

35
30
25
20
15
10

5
0

15

10

5

0

-5

10

10

5

0

-5

10

15

40

30

20

10

0

10

40

30

20

10

0

10

25

20

15

10

5

0

-5

25
20
15
10

5
0

-5
10

40

30

20

10

0

10

20



7© Under License of Creative Commons Attribution 3.0 License

ARCHIVOS DE MEDICINA
ISSN 1698-9465

2016
Vol. 2 No. 2: 14

Journal of Hospital & Medical Management 
ISSN 2471-9781

Nonurgent, Primary Care Sensitive, and Urgent Visits by Metropolitan and Non-metropolitan status, 2007-2012. 1, 2, 3, 4

1Source: Agency for Healthcare Research and Quality (AHRQ), Center for Delivery, Organization, and Markets, Healthcare Cost and 
Utilization Project (HCUP), Nationwide Emergency Department Sample (NEDS), 2007 and 2012.
2Chronic conditions and Clinical Classification Software Codes: hypertension (98,99), coronary heart disease (100,101), stroke (109-
112), diabetes (49,50), cancer, excluding non-melanoma skin cancer (11-43), arthritis (203,203), hepatitis (6), chronic kidney disease 
(158), asthma (128), and chronic obstructive pulmonary disease (COPD) (127).
3All ED visits with a probability of “Emergent-ED Care Needed-Not Preventable/Avoidable (ednncpa)” > 0.5 or classified as “injury” 
were classified “urgent.” Those with combined probabilities of “non-emergent (ne)” + “emergent primary care treatable (epct)” > 0.5 
were classified as “nonurgent.” "Primary care sensitive (PCS)” ED visits included all nonurgent visits defined above (i.e., cases with ne 
+ epct > 0.5) and those with a probability of “Emergent-ED Care Needed-Potentially Avoidable (edncpa)” > 0.5.
4Metropolitan = large metropolitan and small metropolitan, Non-metropolitan = micropolitan and not metropolitan or micropolitan.
*All differences are statistically significant from zero at the α < .001 level.

Figure 2
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and unnecessary health care costs, especially those associated 
with visits made by patients with higher illness burdens.

Another implication of our analysis worthy of note is the 
different role played by age and chronic conditions as a driver of 
ED visits over time. Perhaps the most interesting finding was that 
nonurgent visits increased at a higher percentage rate than did 
PCS and urgent visits in all age categories, with ED visits made by 
patients with MCC growing at higher rates than those by patients 
with 0CC and 1CC. Also, while previous studies have shown that 
the most frequent users of the ED are insured, our trend analysis 
shows a larger percentage growth among public and self-pay/
uninsured for nonurgent, PCS, and urgent visits. Although in 
terms of reported number of visits, self-pay/uninsured visits 
were still the smallest, their growth rate was much higher over 
time when compared to those made by patients with other types 
of insurance coverage [3]. Given the age and insurance growth 
rates, policy measures designed for the Medicare population 
may not work for the younger age groups in dealing with the 
problem of overuse of care for those with different chronic 
disease burdens. Commercial insurance providers and Medicaid 
will face the burden of paying for chronic conditions. However, 
we have only used ED data through 2012; it is possible that 
these trends may not persist once data after 2014 is examined 
due to Medicaid expansion and the availability of healthcare 
marketplace plans. Antwi and colleagues found a decrease in 
ED visit use among young adults following dependent coverage 
expansion in 2010 mandated by the ACA, yet they are generally a 
healthier population with fewer chronic conditions than the age 
group that we examined [19].

In terms of geographic location, the West and South regions 
experienced the most growth in ED visits, with the largest growth 
for 1CC and MCC urgent, PCS, and nonurgent visits taking place 
out West, while the largest growth for urgent, nonurgent, and 

PCS visits for 0CC occurred in the South. Studies have shown 
that ED patients in California are more seriously ill than other 
states and that the West has larger rates of substance abuse 
ED visits than other census regions, which may account for the 
higher percentage growth of all types of ED visits for those with 
1CC and MCC [20,21]. A large shift from non-metropolitan EDs 
to metropolitan EDs across all levels of urgency for all chronic 
condition categories occurred between 2009 and 2010. Rural 
hospitals have been closing at an increasing rate since 2008. 
Although some rural hospitals closed due to the recession, many 
more closures (56) occurred after 2010 [22-25]. Older adults have 
been shown to avoid seeking care due to rural hospital closures, 
which could exacerbate the problem of increased non-urgent 
and PCS visits for MCC [26]. 

Our study has several limitations. First, as a trend analysis, this 
study provides a descriptive look at ED trends over a six-year 
period. It did not attempt to test any specific hypothesis or 
examine the influences of multiple underlying factors responsible 
for the observed trends. Our future research will examine these 
trends, controlling for factors that may impact the urgency and 
frequency of ED use. We also did not examine race, which has 
often been significantly associated with nonurgent and PCS use 
of the ED. The NEDS withholds race from its public use files so 
that the patients whose data were used cannot be identified. 
We also only examined adults ages 45 and older, due to the low 
prevalence of chronic conditions in the younger age groups [12].
To our knowledge, this is the first study that examined the burden 
of multiple chronic conditions by the NHIS MCC classification 
using the NYU algorithm to identify urgent, PCS, and nonurgent 
ED visits. Our findings show a large and increasing number of MCC 
visits across all categories of ED visits. The increase in nonurgent 
and PCS visits by those with MCC should be of particular concern 
to ED providers and hospital administrators.
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