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A B S TRACT   
BACKGROUND: Emergency Department (ED) frequent users are very common in Italy although they are still poorly 
studied and not yet adequately defined. The purpose of this work was to categorize and assess this population in a rural 
setting.
METHODS: A multi-center, retrospective study was conducted examining data of adult patients who attended three rural 
EDs during year 2018, including age, sex, triage code, presentation, diagnosis, outcome and ED length of stay (LOS). Pa-
tients with several visit requests higher than the 95th and 99th percentiles (N.=3 and N.=6) were categorized as frequent 
users and extreme frequent users and subsequently stratified by age.
RESULTS: A total of 57 190 ED visit requests by 38 860 people was included in the study. Frequent and extreme frequent 
users represented only 4.3% of patients but requested 15% of total visits. Frequent and extreme frequent users had an 
average age higher than the rest and were women with a slight prevalence. LOS showed substantial differences between 
occasional and frequent users. Considerable deviations resulted in triage priority, with a reduction of the minor codes 
and a simultaneous increase in the highest priority codes in frequent users. Frequent users had also higher percentages of 
admissions and transfers.
CONCLUSIONS: Frequent and extreme frequent users are sensibly older; their impact on ED activities seem to be stron-
ger, with longer paths and more complex clinical conditions. The reproducible nature of the stratification will allow in the 
future a comparison between EDs with different volumes of activity.
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Access to emergency services is increasing in 
most Western countries;1 in fact, Italian pa-

tients who are assigned a low priority code consti-
tute approximately 80% of the total users.2 Over-
crowding has led to a higher workload and ED is 
increasingly in contact with patients who present 

non-urgent problems and tend to become frequent 
users.

Aging population and increased migration 
flows will most likely lead to an increase in ED 
intensity of use by the most vulnerable ones.3 
Demographic and clinical drivers seem to have 
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because the following dimensions are involved: 
socio-cultural and demographic background, 
risk behaviors, somatic health, mental health and 
resource consumption for health care.17 These 
seem to be relevant social factors to consider in-
stead of the lack of employment,16 low income7 
and proximity to the hospital.18 Risk behaviors 
include alcohol/drug abuse and tobacco addic-
tion.10 Somatic health, which in some studies is 
classified among the clinical drivers,4 appears to 
be influenced by diagnosis and by the presence 
of comorbidity,19 while mental health is condi-
tioned by the presence of some diseases such as 
mood and personality disorders.11

Frequent users have higher hospitalization 
rates overall17 and an underestimation in the tri-
age code assignment.6 The characteristics of the 
users vary according to the presence of the uni-
versalistic or insurance system.13 In addition, 
there are other factors behind the choice to ac-
cess EDs such as limited availability of primary 
care facilities20 and a general better perception 
of quality, also in terms of diagnostic complete-
ness.14

Frequent users are very common in Italian 
EDs although they are still poorly studied and 
not yet adequately defined. There is also a lack 
of studies about ED frequent users’ behavior in 
rural areas. Therefore, the purpose of this work 
is to categorize habitual users to assess their 
weight and peculiarities in the chosen setting.

Materials and methods

Study setting

The province of Siena has four EDs: one ter-
tiary-level teaching hospital, located in Siena 
(“Azienda Ospedaliera Universitaria Senese”), 
two primary-level district hospitals (Montepul-
ciano and Poggibonsi Hospitals) and one prima-
ry-level community hospital (Abbadia San Sal-
vatore Hospital). “USL Toscana Sud Est” health 
agency runs the three smaller hospitals, set in 
rural areas; they serve approximately 141,000 
inhabitants. The Montepulciano and Poggibonsi 
districts each serve a population of over 60,000 
people; Abbadia San Salvatore, a small mountain 
district, attend less than 15,000 people.

a strong impact on frequent accesses;4 many 
studies agree on the identification of age, sex 
and nationality as demographic factors to con-
sider. The risk of becoming a frequent user in-
creases in middle-aged5 and over-65 people.

The impact of the gender remains controver-
sial: some studies have identified male6 or fe-
male7 sex as a risk factor while other authors8 
have not found any gender or ethnic differ-
ences. Some studies show a strong association 
between ethnicity and type of access: there are 
particularly high access rates for unintended 
pregnancies in some ethnic groups, such as Af-
rican Americans.9 Among the clinical drivers, 
the factors that prevail and affect frequent ac-
cesses include abuse of alcohol and drugs10 and 
presence of basic psychiatric11 or chronic7, 12 
diseases. However, if the impact of some de-
mographic factors remains uncertain, there is 
a strong relation between poor clinical health 
conditions, presence of chronic diseases (such 
as like respiratory, renal and cardiac failure) and 
frequent accesses.13

A very significant behavior is the intensity of 
use of the service; we can distinguish patients 
at first access, as occasional and as frequent us-
ers.14 Frequent and occasional users are usual 
object of studies, but not at the same time. Fre-
quent users are those who have been registered 
at the ED on at least three occasions, and super 
frequent users are those who have been regis-
tered at least six or more times during the year.8 
However, there is no unique definition of the 
phenomenon.

Studies on the Italian context reveal that 
young, female and foreign people15 have a high-
er service utilization rate.9 Frequency of ED use 
increases for users between 25 and 45 years old 
who come from an extra-EU country.4 Some 
improvement strategies have been proposed to 
solve this problem, like extension of primary 
care services4 and extension of health promo-
tion interventions on services in the host coun-
try, in order to increase the health literacy of 
foreigners.9 Frequent users can be considered a 
vulnerable and complex population, character-
ized by multiple needs arising from both medi-
cal and social issues.16

Frequent users are complex and vulnerable 
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humans. The data analysis was performed on ag-
gregated data, collected in anonymous records 
within the data warehouse; this assured an ade-
quate protection of study participants who could 
not be identified. Besides, the data are recorded 
with the patient’s consent and can be used as ag-
gregated data for scientific studies without further 
authorization: a preliminary assessment by Ethi-
cal Committee of the South-Eastern Tuscany area 
was not necessary.

Results

General analysis

A total of 57 190 ED visit requests by 38 860 
people were included in the study. Table I shows 
the data of the three different EDs.

Table II shows the characteristics of the patients 
stratified in the three user groups. Occasional users 
represented almost all users (N.=37,177; 95.7%) 
and required a lower number of visits in propor-
tion (N.=48,622; 85.0%); Frequent users repre-
sented 3.7% of patients (N.=1449) and 11.4% of 
visit requests (N.=6536), while extreme frequent 
users represented only 0.6% of assisted users 
(N.=234) but 3.6% (N.=2032) of requests for vis-
its. The average number of visit requests per year 
was 1.31 visits for occasional users (SD=0.58), 
4.51 visits for frequent users (SD=0.70) and 8.68 
visits for extreme frequent users (SD=2.58).

Frequent and extreme frequent users had a 
higher average age, while there was a slight 
prevalence of women in all groups. LOS showed 
substantial differences between the group of oc-
casional users and the groups of frequent users. 
In the attribution of priority to the triage, sub-
stantial deviations resulted with a reduction of 

Study design and description of the participants

We analyzed adults related data (18 years old 
and older on the day of their visit) wo requested 
assistance in the three chosen EDs. All visit re-
quests for the period January 1 - December 31, 
2018 were included in the study.

Data source and statistical analysis

Data were extrapolated from the GST (“local 
healthcare management”) software through the 
former Siena health agency data warehouse. 
The report included information regarding triage 
time, visit room access time, ED discharge time, 
name, age, sex, triage code, presentation prob-
lem, outcome and final diagnosis.

Patients with several visit requests larger than 
the 95th and 99th percentiles (N.=3 and N.=6) 
were categorized as ED frequent users and ED 
extreme frequent users.17 The three different 
groups, including occasional users, were then 
further filtered, by gender and age group: young 
(18–39 years), middle age (40–64 years), and 
elderly (65 years and over). Information con-
cerning age, sex, triage code, presentation, di-
agnosis, outcome and ED LOS (length of stay) 
were analyzed and stratified by frequency of use 
and subsequently by age. V679 code diagnosis 
(“unspecified follow-up examination”), pres-
ent as prevalent in all the stratified groups, was 
removed manually from the groups of top-five 
diagnoses; the V658 code diagnosis (“other rea-
sons for seeking consultation”), found as preva-
lent in one group only, was also removed.

Ethical considerations

The study was conducted according to the Dec-
laration of Helsinki for experiments involving 

Table I.—��Study population by single EDs..
Abbadia San Salvatore Montepulciano Poggibonsi

Patients
Occasional users 3 947 (95.9) 15 990 (96.0) 18 276 (96.2)
Frequent users 144 (3.5) 590 (3.5) 620 (3.3)
Extreme frequent users 26 (0.6) 85 (0.5) 96 (0.5)

Visit requests
Occasional users 5 085 (85.1) 20 681 (86.1) 23 523 (86.5)
Frequent users 648 (10.9) 2 661 (11.1) 2 803 (10.3)
Extreme frequent users 240 (4.0) 686 (2.9) 863 (3.2)

Values are expressed as N. (%).
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Table II.—��Characteristics of study population stratified by number of visit requests.
Occasional users Frequent users Extreme frequent users

Patient
Patients 37 177 (95.7) 1 449 (3.7) 234 (0.6)
Visit requests 48 622 (85.0) 6 536 (11.4) 2 032 (3.6)
Yearly visit per patient, mean (SD) 1.31 (0.58) 4.51 (0.70) 8.68 (2.58)
Male sex patients 17 793 (47.9) 664 (45.8) 106 (45.3)
Age, mean 55.8 63.8 64.8
LOS in hh:mm, mean (SD) 2:22 (13:33) 5:12 (9:14)^ 5:06 (9:09)^

Triage
White code 1 594 (3.3) 176 (2.7) 92 (4.5)
Blue code 6 794 (14.0) 503 (7.7) 108 (5.3)
Green code 24 246 (49.9) 2 679 (41.0) 786 (38.7)
Yellow code 15 167 (31.2) 3 017 (46.2) 1 000 (49.2)
Red code 819 (1.7) 161 (2.5) 46 (2.3)
High priority: yellow and red codes 15 986 (32.9) 3 178 (48.7)§ 1 046 (51.5)§, #

Disposition
Home or private discharge 40 179 (82.3) 4 797 (73.4) 1 520 (74.8)
Transfer to other hospital 1 612 (3.3) 345 (5.3) 113 (5.6)
Admission 5 014 (10.3) 1 169 (17.9) 313 (15.4)
LWBS 955 (2.0) 91 (1.4) 36 (1.8)
Major: admissions and transfers 6 626 (13.6) 1 514 (23.2)* 426 (21.0)*

Diagnosis
Top five ICD9-CM primary 

diagnoses
78900 - Abdominal pain, 

unspecified site, 2.158 (4.4)
V222 - Pregnant state, 

incidental, 433 (6.6)
V222 - Pregnant state, 

incidental, 149 (7.3)
78650 - Chest pain, 

unspecified, 1.972 (4.1)
78900 - Abdominal pain, 

unspecified site, 394 (6.0)
78900 - Abdominal pain, 

unspecified site, 117 (5.9)
9245 - Contusion of 

unspecified part of lower 
limb, 1.317 (2.7)

78650 - Chest pain, 
unspecified, 247 (3.8)

485 - Bronchopneumonia, 
organism unspecified, 73 
(3.6)

8500 - Concussion with no loss 
of consciousness, 1.207 (2.5)

485 - Bronchopneumonia, 
organism unspecified, 218 
(3.3)

4280 - Congestive heart failure, 
unspecified, 72 (3.5)

9239 - Contusion of 
unspecified part of upper 
limb, 1.121 (2.3)

4280 - Congestive heart 
failure, unspecified, 217 (3.3)

78650 - Chest pain, unspecified, 
69 (3.4)

Top five ICD9-CM primary 
diagnoses, male sex

78650 - Chest pain, 
unspecified, 1.025 (4.5)

78650 - Chest pain, 
unspecified, 136 (4.6)

78650 - Chest pain, unspecified, 
47 (4.8)

78900 - Abdominal pain, 
unspecified site, 809 (3.5)

78900 - Abdominal pain, 
unspecified site, 132 (4.5)

485 - Bronchopneumonia, 
organism unspecified, 44 
(4.5)

9245 - Contusion of 
unspecified part of lower 
limb, 655 (2.9)

485 - Bronchopneumonia, 
organism unspecified, 128 
(4.3)

78900 - Abdominal pain, 
unspecified site, 36 (3.7)

9239 – Contusion of 
unspecified part of upper 
limb, 637 (2.8)

4280 – Congestive heart 
failure, unspecified, 112 (3.8)

4280 – Congestive heart failure, 
unspecified, 35 (3.6)

7880 - Renal colic, 596 (2.6) 8500 - Concussion with no loss 
of consciousness, 85 (2.9)

5997 - Hematuria, 33 (3.4)

Top five ICD9-CM primary 
diagnoses, female sex

78900 - Abdominal pain, 
unspecified site, 1 349 (5.4)

V222 - Pregnant state, 
incidental, 433 (12.3)

V222 - Pregnant state, 
incidental, 149 (14.5)

V222 - Pregnant state, 
incidental, 1 069 (4.3)

78900 - Abdominal pain, 
unspecified site, 262 (7.4)

78900 - Abdominal pain, 
unspecified site, 81 (7.9)

78650 - Chest pain, 
unspecified, 947 (3.77)

78650 - Chest pain, 
unspecified, 111 (3.1)

4280 - Congestive heart failure, 
unspecified, 37 (3.6)

9245 - Contusion of 
unspecified part of lower 
limb, 662 (2.6)

8500 - Concussion with no loss 
of consciousness, 107 (3.0)

56039 - Other impaction of 
intestine, 31 (3.0)

8500 - Concussion with no loss 
of consciousness, 653 (2.6)

4280 - Congestive heart 
failure, unspecified, 105 (3.0)

8500 - Concussion with no loss 
of consciousness, 30 (2.9)

Values are expressed as N. (% on the group).
^Statistically significant compared to occasional user group using Student’s t-test (P<0.0001); §statistically significant compared to occasional 
user group using χ2 test (P<0.0001); #statistically significant compared to frequent user group using χ2 test (P<0.05); *statistically significant 
compared to occasional user group using χ2 test (P<0.005).
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Occasional ED users

The group of occasional users is best described 
in Table III. Their average age was 55.8 years, 
with a balanced distribution between the three 
age groups. There was a prevalence of the female 
sex, which was inverted in the middle-age group 
(males 51.6%). As regards the triage codes, the 

the minor codes and a simultaneous increase in 
the highest priority codes in the groups of fre-
quent users.

As regards to the outcomes, higher percentag-
es of hospitalizations and transfers were recorded 
for frequent users; there were no significant dif-
ferences with respect to drop-out rates (LWBS, 
left without being seen).

Table III.—��Characteristics of occasional users group, stratified by age.
18-39 40-64 >65

Patient
Patients 9 789 (26.3) 13 538 (36.4) 13 850 (37.2)
Visit requests 12 691 17 004 18 927
Yearly visit per patient, mean 1.30 1.26 1.37
Male sex patients 4 660 (47.6) 6 992 (51.6) 6 142 (44.3)
LOS in hh:mm, mean (SD) 3:41 (10:01) 3:31 (4:58) 5:37 (9:15)°

Triage
White code 474 (3.7) 629 (3.7) 491 (2.6)
Blue code 2 256 (17.8) 2 866 (16.8) 1 672 (8.8)
Green code 6 649 (52.4) 9 342 (54.9) 8 255 (43.6)
Yellow code 3 264 (25.7) 4 005 (23.5) 7 898 (41.7)
Red code 48 (0.4) 162 (0.9) 609 (3.2)
High priority: yellow and red codes 3 312 (26.1)§ 4 167 (24.9) 8 507 (43.9)#

Disposition
Home or private discharge 10 979 (86.5) 15 102 (88.8) 14 098 (74.5)
Transfer to other hospital 206 (1.6) 475 (2.8) 931 (4.9)
Admission 978 (7.7) 767 (4.5) 3 269 (17.3)
LWBS 385 (3.0) 387 (2.3) 183 (1.0)
Major: admissions and transfers 1 184 (9.3) 1 242 (7.3) 4 200 (22.2)*

Diagnosis
Top five ICD9-CM primary diagnoses, 

male sex
78900 - Abdominal pain, 

unspecified site, 247 (4.3)
78650 - Chest pain, 

unspecified, 465 (5.3)
485 - Bronchopneumonia, 

organism unspecified, 366 
(4.1)

9239 - Contusion of 
unspecified part of upper 
limb, 238 (4.2)

7880 - Renal colic, 393 (4.5) 78650 - Chest pain, unspecified, 
333 (4.0)

9245 - Contusion of 
unspecified part of lower 
limb, 230 (4.0)

78900 - Abdominal pain, 
unspecified site, 309 (3.5)

8500 - Concussion with no loss 
of consciousness, 288 (3.4)

78650 - Chest pain, 
unspecified, 227 (4.0)

7242 - Lumbago, 303 (3.5) 78900 - Abdominal pain, 
unspecified site, 253 (3.0)

8821 - Open wound of hand 
except finger(s) alone, 154 
(3.1)

9245 - Contusion of 
unspecified part of lower 
limb, 260 (3.0)

4280 - Congestive heart failure, 
unspecified, 198 (2.4)

Top five ICD9-CM primary diagnoses, 
female sex

V222 - Pregnant state, 
incidental, 962 (14.4)

78900 - Abdominal pain, 
unspecified site, 471 (5.9)

8500 - Concussion with no loss 
of consciousness, 457 (4.4)

78900 - Abdominal pain, 
unspecified site, 559 (8.4)

78650 - Chest pain, 
unspecified, 422 (5.3)

78650 - Chest pain, unspecified, 
359 (3.4)

650 - Normal delivery, 502 
(7.5)

9245 - Contusion of 
unspecified part of lower 
limb, 253 (3.2)

4280 - Congestive heart failure, 
unspecified, 338 (3.2)

78650 - Chest pain, 
unspecified, 166 (2.5)

7242 - Lumbago, 208 (2.6) 78900 - Abdominal pain, 
unspecified site, 319 (3.0)

5950 - Acute cystitis, 143 (2.0) 9239 - Contusion of 
unspecified part of upper 
limb, 206 (2.6)

485 - Bronchopneumonia, 
organism unspecified, 314 
(3.0)

Values are expressed as N. (% on the group).
^Statistically significant compared to 18-39 and 40-64 age groups using Student’s t-test (P<0.0001); §statistically significant compared to 
40-64 age group using χ2 test (P<0.05); #statistically significant compared to 18-39 and 40-64 age groups using χ2 test (P<0.05); *statistically 
significant compared to 18-39 and 40-64 age groups using χ2 test (P<0.05).
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in males (fifth diagnosis by frequency), and preg-
nancy was most common in women (second in 
order of frequency). Bronchopneumonia and con-
gestive heart failure were found as the first five 
diagnoses in the elderly age group; these replace 
the traumatic ones, typical of the younger ages.

Regarding the outcomes, access ended in 
82.3% of the cases with a home discharge and 

highest levels of urgency (yellow and red) were 
assigned in 32.9% of the cases (26.1% in the 
18-39 age group, 24.9% in the 40-64 group and 
43.9% in the over-65s).

The five main diagnoses in order of frequency 
were as follows: abdominal pain, chest pain, low-
er limb contusion, minor head injury and upper 
limb contusion. Renal colic was more common 

Table IV.—��Characteristics of frequent users group, stratified by age.

18-39 40-64 >65

Patient
Patients 314 (21.7) 316 (21.8) 819 (56.5)
Visit requests 1 504 1 435 3 597
Yearly visit per patient, mean 4.79 4.54 4.39
Male sex patients 75 (23.9) 172 (54.4) 417 (50.9)
LOS in hh:mm, mean (SD) 2:48 (5:38) 3:51 (6:09)^ 6:44 (11:00)°

Triage
White code 45 (3.0) 66 (4.6) 65 (1.8)
Blue code 128 (8.5) 180 (12.5) 195 (5.4)
Green code 612 (40.7) 696 (48.5) 1.371 (38.1)
Yellow code 713 (47.4) 478 (33.3) 1.826 (50.8)
Red code 6 (0.4) 15 (1.0) 140 (3.9)
High priority: yellow and red codes 719 (47.8)§ 493 (34.3) 1 966 (54.7)#

Disposition
Home or private discharge 1 218 (81.0) 1 184 (82.5) 2 395 (66.6)
Transfer to other hospital 33 (2.2) 72 (5.0) 240 (6.7)
Admission 190 (12.6) 107 (7.5) 872 (24.2)
LWBS 35 (2.3) 33 (2.3) 23 (0.6)
Major: admissions and transfers 223 (14.8) 179 (12.5) 1 112 (30.9)*

Diagnosis
Top five ICD9-CM primary diagnoses, 

male sex
78900 - Abdominal pain, 

unspecified site, 21 (5.7)
78650 - Chest pain, 

unspecified, 55 (4.6)
485 - Bronchopneumonia, 

organism unspecified, 118 
(6.5)

9245 - Contusion of 
unspecified part of lower 
limb, 19 (5.1)

7880 - Renal colic, 37 (4.8) 4280 - Congestive heart failure, 
unspecified, 106 (5.8)

78650 - Chest pain, 
unspecified, 18 (4.8)

78900 - Abdominal pain, 
unspecified site, 31 (4.0)

78900 - Abdominal pain, 
unspecified site, 80 (4.4)

9239 - Contusion of 
unspecified part of upper 
limb, 12 (3.2)

7242 - Lumbago, 19 (2.5) 78820 - Retention of urine, 
unspecified, 65 (3.6)

8500 - Concussion with no loss 
of consciousness, 9 (2.4)

7851 - Palpitations, 17 (2.2) 78650 - Chest pain, unspecified, 
63 (3.5)

Top five ICD9-CM primary diagnoses, 
female sex

V222 - Pregnant state, 
incidental, 386 (34.6)

78900 - Abdominal pain, 
unspecified site, 60 (9.3)

4280 - Congestive heart failure, 
unspecified, 104 (5.9)

78900 - Abdominal pain, 
unspecified site, 118 (10.6)

V222 - Pregnant state, 
incidental, 47 (7.3)

8500 - Concussion with no loss 
of consciousness, 95 (5.4)

650 - Normal delivery, 93 (8.3) 78650 - Chest pain, 
unspecified, 31 (4.8)

78900 - Abdominal pain, 
unspecified site, 84 (4.8)

64690 - Unspecified 
complication of pregnancy, 
54 (4.8)

7880 - Renal colic, 19 (3.0) 485 - Bronchopneumonia, 
organism unspecified, 78 
(4.4)

64003 - Threatened abortion, 
24 (2.1)

7242 - Lumbago, 17 (2.6) 78650 - Chest pain, unspecified, 
60 (3.4)

Values are expressed as N. (% on the group).
^Statistically significant compared to 18-39 age group using Student’s t-test (P<0.0001); °statistically significant compared to 18-39 and 40-
64 age group using Student’s t-test (P<0.0001); §statistically significant compared to 40-64 age group using χ2 test (P<0.0001); #statistically 
significant compared to 18-39 and 40-64 age group using χ2 test (P<0.0001); *Statistically significant compared to 18-39 and 40-64 age group 
using χ2 test (P<0.05).
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a prevalence of diagnoses related to pregnancy 
in the 18-39 age group, with three out of five di-
agnoses among extreme female users. For older 
women, minor head injury and atrial fibrilla-
tion are fourth and fifth, respectively, among the 
prevalent diagnoses; hematuria was third in fre-
quency for elderly males.

Furthermore, 74.8% of cases ended with a 
home discharge; major outcome (admission or 
transfer) was found in 21.0% of cases, which 
were more numerous in the older age group. 
The LWBS were 1.8%, mainly in the 40-64 age 
group. Average LOS increased proportionally 
with age in this group.

Discussion

Population

No significant differences were found between 
occasional users, frequent users and extreme 
frequent users in the three EDs: both frequency 
and percentage of use did in fact overlap. De-
spite some authors stated that living in a remote 
rural area is associated with fewer ED visits by 
elderly,21 the over-65 population represented 
only 37.2% of occasional users but over half of 
the usual users (56.5% of frequent and 59.0% of 
extreme frequent users); their average age was 
significantly higher (around 8 years more than 
that of the occasional users).

There was a prevalence of women in the 
younger groups, which was more significant in 
the frequent and extreme frequent user groups; 
this trend was reversed in the 40–64 and over-65 
age groups, which were represented mostly by 
men. Comparison with prevalence studies in oth-
er rural areas showed very different findings: fre-
quent ED users in a Japanese rural hospital were 
mainly older22 while a Canadian study showed a 
prevalence of younger patients;23 therefore, fe-
male sex and older age seem factors capable to 
predict frequent use at rural EDs.24, 25

ED length of stay

The average LOS seems to increase significantly 
in the frequent and extreme frequent user groups, 
proportionally with age; in age-stratified sub-
groups, there was a statistically significant LOS 

in a major outcome (admission or transfer) in 
13.6%, significantly higher in the elderly. The 
LWBS of the group were 2.0%, mainly in the 
younger age groups. The average LOS was 
similar for the first two age groups while in-
creased significantly in the over-65s.

Frequent users

Table IV shows the description of this group. 
Their average age was 63.8 years with a substan-
tial preponderance of over-65 users. There was a 
strong prevalence of the female sex in the young-
er age group, which was reversed in favor of the 
male sex in the other groups. A yellow or red 
code was assigned in 48.7% of the cases (47.8% 
in the 18-39 age group, 34.3% in the 40-65 age 
group and 54.7% in the over-65s).

The five main diagnoses in order of frequen-
cy were as follows: pregnancy, abdominal pain, 
chest pain, bronchopneumonia and congestive 
heart failure. Filtering gender and age, minor 
head injury emerged in young males and elder-
ly women prevalent diagnoses. Four out of five 
prevalent diagnoses in women aged 18-39 were 
related to pregnancy. The diagnosis of urinary re-
tention was fourth in frequency for elderly males.

The cases ending with a discharge represented 
73.4% of the total, while 23.2% were admitted 
or transferred, with an increasing percentage in 
the older age group. The LWBS were 1.4% with 
a greater tendency to abandon by the younger 
ones. The average LOS, relatively of the three 
subgroups, increased proportionally with age.

Extreme frequent users

A complete description of this group is shown in 
Table V. Their average age was 64.8 years with 
a strong prevalence of over-65 users. There was 
a strong prevalence of women in the 18-39 age 
group. Regarding the triage codes, the priority 
urgency levels (yellow and red) were assigned in 
51.5% of cases, thus disaggregated: 59.8% in the 
18-39 age group, 36.8% in the 40-64 age group 
and 54.8% in the over-65s.

The five main diagnoses in order of frequen-
cy were as follows: pregnancy, abdominal pain, 
bronchopneumonia, congestive heart failure and 
chest pain. Filtering by gender, we also observed 
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Table V.—��Characteristics of extreme frequent users group, stratified by age.

18-39 40-64 >65

Patient
Patients 48 (20.5) 48 (20.5) 138 (59.0)
Visit requests 423 492 1 117
Yearly visit per patient, mean 8.81 10.25 8.09
Male sex patients 7 (14.6) 29 (60.4) 74 (53.6)
LOS in hh:mm, mean (SD) 2:35 (4:35) 3:28 (5:21)^ 6:47 (11:12)°

Triage
White code 11 (2.6) 44 (8.9) 37 (3.3)
Blue code 25 (5.9) 45 (9.1) 38 (3.4)
Green code 134 (31.7) 222 (45.1) 430 (38.5)
Yellow code 252 (59.6) 175 (35.6) 573 (51.3)
Red code 1 (0.2) 6 (1.2) 39 (3.5)
High priority: yellow and red codes 253 (59.8)§ 181 (36.8) 612 (54.8)§

Disposition
Home or private discharge 350 (82.7) 410 (83.3) 760 (68.0)
Transfer to other hospital 9 (2.1) 19 (3.9) 86 (7.6)
Admission 50 (11.8) 28 (5.7) 235 (21.0)
LWBS 8 (1.9) 16 (3.2) 12 (1.1)
Major: admissions and transfers 59 (13.9) 47 (9.6) 321 (28.6)*

Diagnosis
Top five ICD9-CM primary diagnoses, 

male sex
2989 - Unspecified psychosis, 

6 (8.2)
78650 - Chest pain, 

unspecified, 14 (4.7)
4280 - Congestive heart failure, 

unspecified, 35 (5.7)
30000 - Anxiety state, 

unspecified, 6 (8.2)
7242 - Lumbago, 12 (4.0) 485 - Bronchopneumonia, 

organism unspecified, 35 
(5.7)

78900 - Abdominal pain, 
unspecified site, 5 (6.8)

5602 - Volvulus of intestine, 
12 (4.0)

5997 - Hematuria, 33 (5.4)

4870 - Influenza with 
pneumonia, 3 (4.1)

71940 - Pain in joint, site 
unspecified, 10 (3.4)

78650 - Chest pain, unspecified, 
32 (5.2)

9194 - Insect bite, 
nonvenomous, without 
mention of infection, 3 (4.1)

7840 - Headache, 10 (3.4) 78900 - Abdominal pain, 
unspecified site, 22 (3.6)

Top five ICD9-CM primary diagnoses, 
female sex

V222 - Pregnant state, 
incidental, 136 (39.3)

78900 - Abdominal pain, 
unspecified site, 26 (13.7)

4280 - Congestive heart failure, 
unspecified, 36 (7.3)

78900 - Abdominal pain, 
unspecified site, 27 (7.8)

V222 - Pregnant state, 
incidental, 13 (6.8)

78900 - Abdominal pain, 
unspecified site, 28 (5.7)

650 - Normal delivery, 21 (6.1) 64690 - Unspecified 
complication of pregnancy, 
9 (4.7)

485 - Bronchopneumonia, 
organism unspecified, 26 
(5.3)

64690 - Unspecified 
complication of pregnancy, 
20 (5.8)

56039 - Other impaction of 
intestine, 7 (3.7)

8500 - Concussion with no loss 
of consciousness, 24 (4.9)

30000 - Anxiety state, 
unspecified, 9 (2.6)

57491 - Calculus of 
gallbladder and bile duct 
without cholecystitis, 7 (3.7)

42731 –Atrial fibrillation, 24 
(4.9)

Values are expressed as N. (% on the group).
^Statistically significant compared to 18-39 age group using Student’s t-test (P<0.05); °statistically significant compared to 18-39 and 40-64 
age groups using Student’s t-test (P<0.0001); §statistically significant compared to 40-64 age group using χ2 test (P<0.0001); *statistically 
significant compared to 18-39 and 40-64 age groups using χ2 test (P<0.05).

Table VI.—��Frequent users groups’ length of stay, stratified by age and disposition.
18-39 40-64 >65

Home or private 
discharge

Admissions 
and transfers

Home or private 
discharge

Admissions 
and transfers

Home or private 
discharge

Admissions 
and transfers

LOS in hh:mm, mean (SD)
Frequent users 2:49 (5:30) 2:46 (6:22) 3:39 (5:58) 5:19 (7:09)* 6:18 (10:06) 7:44 (12:45)*
Extreme frequent users 2:42 (4:52) 1:49 (2:03) 3:28 (5:32) 3:31 (3:20) 6:09 (9:33) 8:20 (14:24)*
*Statistically significant compared to discharge group, same age, using Student’s t-test (P<0.05).
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several times also during uncomplicated preg-
nancies and strengthens the association between 
frequent ED visits and the need for an obstetrics/
gynecology evaluation.22

At a subsequent data analysis, a poor adher-
ence was found between textual diagnoses and the 
ICD9-CM V679 and V658 encodings; it would be 
useful to refine clinical documentation improving 
the association between diagnoses and encodings.

Limitations of the study

Despite the high sample size, there were limita-
tions to the type of analysis carried out. It was 
impossible to follow the movements of the as-
sisted in the other EDs not included in the study; 
It was also impossible to monitor the re-accesses 
due to examination requests of diagnostic or spe-
cialist advice within the considered sample.

Conclusions

This approach allowed us to characterize fre-
quent users in the studied rural areas; we hy-
pothesize that frequent ED use may be the result 
of several factors, including lack of options for 
primary care obstetrics (pregnancy), worsening 
of chronic conditions (congestive heart failure) 
and recurrent urgent needs (abdominal and chest 
pain). As far as shown in literature, there are 
only a few studies that have characterized the 
overuse of rural EDs: the results provided basic 
information on the most frequent problems and 
on the peculiarities of these groups of patients. 
Therefore, efforts are needed to better under-
stand frequent ED users in rural areas and to as-
sess the inter-relationship between EDs and pri-
mary care services. It is also desirable to study 
individual cases of frequent users and identify 
tailored strategies to reduce bounce-back visits.

Furthermore, this allowed an approximate as-
sessment of their impact on ED activities and 
indications on possible areas of intervention to 
reduce their re-entry; the findings can adjust the 
community to help these individuals in an outpa-
tient setting. It is noteworthy that the reproduc-
ible nature of the percentile method will allow 
future comparisons between EDs with different 
volumes of activity. It might be appropriate to 
investigate differences that could arise between 

increase in the 40-64 and over-65 age groups, 
both for frequent and for extreme frequent users. 
The elderly ED path seems significantly longer, 
especially for frequent and extreme frequent us-
ers. This seems to be affected by admission and 
transfers: they significantly increase LOS, as 
shown in Table VI.

Priority

Regarding the attribution of priority codes in tri-
age, the stratification shifted towards the higher 
priority codes (yellow and red) in the two groups 
of frequent users with a simultaneous decrease in 
non-urgent codes. The same phenomenon was not 
linked to increasing age. On the contrary, there 
was a bimodal distribution of yellow codes in the 
youngest and the oldest age groups of frequent 
users. Similarly, a study from Taiwan showed 
that elderly people living in rural areas had an in-
creased risk of ED visits with a high acuity.26 Nev-
ertheless, high-frequency users showed more low-
acuity presentations in a Canadian rural hospital.25

Diagnoses and disposition

The five prevalent discharge diagnoses were 
pregnancy, abdominal pain, bronchopneumonia, 
congestive heart failure and chest pain (identical 
for the two frequent and extreme frequent users). 
This differentiates them from the group of occa-
sional users who instead included three diagnoses 
of a traumatic nature among the first five diagno-
ses. Minor head and limbs injuries (without evi-
dence of fractures) represented together 7.5% of 
ED visits for occasional users.

Diagnoses of abdominal pain and chest pain 
were prevalent in all groups and represented 4.7% 
(N.=2669) and 4.0% (N.=2288) of total visits, re-
spectively. A single-center US study showed very 
different results in a rural ED: acute pain, head-
ache, abdominal pain and dental disorders were 
the most common discharge diagnoses found in 
frequent users;23 a Canadian study revealed that 
frequent users had similar clinical presentations 
as the occasional ones but required fewer admis-
sions.25

The diagnosis of pregnancy was found to be 
prevalent both in frequent and extreme frequent 
user groups: this suggests that women access EDs 
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the urban and the rural environment. It will be 
also extremely meaningful to find predictors able 
to identify patients at risk of becoming frequent 
users, working on more significant samples in a 
regional or supra-regional context.
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