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Abstract

Background Calling for help is the first link in the chain of survival; however, few studies have investigated the
challenges faced by frequent callers (FCs) to emergency medical communication centres (EMCCs). This study aimed
to explore the characteristics of FCs and the nature of their calls to the Bergen EMCC, Norway.

Methods This was a retrospective analysis of all emergency calls to the Bergen EMCC over three consecutive years
(2019-2021). Bergen is the second-largest city in Norway, and the Bergen EMCC and ambulance services are part of
the specialist medical service, covering a population of 460,000. The Bergen EMCC receives approximately 60,000
emergency calls per year. The study population comprised all adults identified during emergency medical calls. FCs
were defined as individuals who registered five or more calls over 12 consecutive months during the three-year
period.

Results The analysis included approximately 50,000 individuals, who made > 90,000 calls during the study period.
Of those, 1,594 (3.2%) were FCs, accounting for approximately one in four (21,339 of 90,085, 23.7%) calls. The FCs
included more men (882 of 1,594 (55.3%) vs. 24,204 of 47,564 (50.9%)) and registered a lower proportion of calls with
an acute degree of urgency (6,051 of 21,339 calls (28.4%) vs. 30,276 of 68,746 calls (44.0%)). Calls from FCs showed an
even occurrence throughout the week, peaking between 19:00 h and 20:00 h. Compared with calls from non-FCs,
calls from FCs had a higher proportion of 'no response/verbal referral to local emergency medical department’and
involved a lower proportion of hospital transfers. The EMCC most frequently used the medical criterion ‘Mental health
problems/suicide’for calls from FCs.

Conclusions FCs were common, and more often men. The EMCC dispatched ambulances or admitted patients

to hospitals less frequently following these calls. Many of these situations could be handled in other parts of the
healthcare system, reducing the burden on EMCCs, and providing more suitable services for FCs. Thus, EMCCs should
identify and adjust patient management to match their actual needs.
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Background
A small group of callers make numerous calls to the med-
ical communication centres (EMCCs), sometimes for
trivial reasons. These may be referred to as ‘frequent call-
ers’ (FCs). Some of these callers call the emergency num-
ber after not receiving suitable services from other parts
of the healthcare system, e.g. mental health services.
Managing such calls from FCs may reduce the availability
of responders to other callers requiring immediate inter-
vention, thereby impairing an EMCC'’s ability to provide
acute help to anyone in need (including other FCs).
Several studies have examined frequent users of emer-
gency departments (EDs) and identified certain char-
acteristics of this group. This group has been shown to
be heterogeneous in nature and more likely to include
patients with chronic diseases, mental illnesses, or sub-
stance use disorders [1-9]. However, the definition of
FCs varies across studies [2, 5, 7, 10]. One definition
identified frequent users as those with more than four
visits to the ED per year [2]. However, few studies have
focused on FCs, and the generalizability of the findings
for frequent ED users to FCs remains to be determined.
Because FCs may have a significant impact on the func-
tioning of EMCCs, both in terms of time consump-
tion and costs, more knowledge of the characteristics of
FCs is essential [11]. By examining the characteristics
of this relatively small but challenging group, we aimed
to explore whether these callers showed features dis-
tinguishing them from non-frequent callers (non-FCs).
Therefore, this study aimed to explore the characteristics
of FCs and the nature of their calls to the Bergen EMCC
over a period of three consecutive years.

Methods

Study design and setting

In Norway, 16 EMCCs serve the national emergency
number 113. Calls to this number are automatically
routed to the nearest EMCC. The operators are specially
trained nurses and ambulance personnel who determine
the type of help required and the degree of urgency in
each case [12]. The majority of individuals calling 113
only make one or few such calls per year. This study was
a retrospective analysis of routinely collected data from
the electronic record system (acute medical information
system, AMIS) used in all EMCCs in Norway [13]. We
used data obtained from the Bergen Health Trust, which
serves the second-largest city in the country, over three
consecutive years. The Bergen EMCC serves a population
of over 460,000 inhabitants and receives approximately
60,000 emergency calls each year [14]. For each call
and/or patient, specific data are registered in the AMIS;
these include the call origin; date; time; place of incident;
degree of urgency; and caller’s/patient’s name, age, and
address. Caller data are not collected when the caller is
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not a patient. In addition, the EMCC operator registers
the chief complaint or problem for each call and assigns
a criterion based on the Norwegian Index for Medical
Emergency Assistance (Index) [15, 16]. The Index is a
national decision support system used by all Norwegian
EMCC operators to prioritise and manage calls; it con-
tains a start page and 40 symptom-based ‘cards’ along
with eight administrative ‘cards. The Index criteria are
not meant to be used to diagnose the patient via a phone
call, but rather to determine the type of response and
urgency level required in each case.

Data collection

This study included all emergency calls to the Bergen
EMCC through 113, with available patient demograph-
ics, from January 1 2019 to December 31 2021. Calls that
could not be linked to an individual patient (i.e. calls that
were not registered with a unique social security num-
ber (ID)) were excluded. Administrative calls (e.g. calls
from fire and rescue services, police, and other EMCCs)
and calls from people under 18 years of age were also
excluded. (There are stricter regulations on data concern-
ing children under the age of 18.) Thus, a total of 90,085
calls made over the three-year period were included in
this study (Fig. 1).

Data management and statistical analysis

The total number of registered calls for each patient was
calculated based on all incidents registered with an ID
during the study period. Based on the ID, the patients’
sex and age were registered before a de-identifiable data
file was used for analysis and stored on the hospital’s
secured data server.

FCs were defined as those who made five or more reg-
istered calls to the EMCC from a unique ID over 12 con-
secutive months during the period from 2019 to 2021,
consistent with other studies on FCs [17-19]. Accord-
ingly, non-FCs represented the rest of the data popula-
tion. Owing to data privacy regulations, callers could
only be characterised by age and sex. The age was calcu-
lated from the time of the first call.

All records (several for some of the patients) were ana-
lysed for the type of calls, time of event (weekday and
hour of the day), chief complaint for calling according
to the Index criteria, degree of urgency, and responses
[i.e. no response/verbally referred to the local emer-
gency medical department (LEMD), transport to hos-
pital, transport to the LEMD/general practitioner (GP),
treat and release (non-conveyance), transport to other
institutions, or transport to nursing homes]. The degree
of urgency for each call was registered as ‘acute; ‘urgent;
or ‘non-urgent’ in the AMIS. These were divided into
two groups for the analysis: ‘acute’ and ‘non-acute’ (with
‘non-acute’ including ‘urgent’ and ‘non-urgent’). The call
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Fig. 1 Flowchart of the inclusion process

date and time were obtained from the AMIS, and week-
days were calculated using this information.

To visualise patterns at the time of contact, the dis-
tribution of calls throughout the week and time of day
were graphed. Time of day represents the number of
calls in the preceding hour (the number of calls pre-
sented at 08:00 h indicates calls made between 07:00 h
and 08:00 h). The proportion of calls from FCs was cal-
culated for each day of the week and every hour of the
day. The five most common Index criteria for the two
groups were compared. Any obvious errors in criterion
use were corrected. For each year of the study period, the
total number of incidents and the proportion of FCs were
compared to reveal variations in activity over the three
years, since the data collection period included periods
both before and during the coronavirus disease 2019
pandemic.

Data were analysed using IBM SPSS, version 26 (IBM
Corp., Armonk, New York, USA) to characterise the
ECs, call time, number of calls, and measures undertaken
for each incident. The median, range, and interquartile
range (IQR; 25th and 75th percentiles) were calculated
for age. Continuous variables were evaluated using the ¢
test, and categorical data were compared using the chi-
squared test. A p-value of <0.05 was considered to indi-
cate significance.

Results

Overall, 49,158 callers made 90,085 calls over the three-
year study period. Of these, 1,594 (3.2%) callers who
made 21,339 (23.7%) calls were defined as FCs.

Calls per individual ID

Figure 2 shows the number of individual IDs registered
with 5-60 calls each during the study period. Individu-
als with 1-4 registered calls were omitted from the graph
for better visualisation, and a minimum of five registered
calls during the period were required for the caller to be
defined as an FC.

Degree of urgency

In assessments of the degree of urgency registered for
each call, the proportion of acute calls from FCs was
28.4% (6,051 of 21,339); this was significantly lower
(p<0.05) than that from non-FCs (44.0%; 30,276 of
68,746). The total proportion of acute calls was 40.3%
(36,327 of 90,085).

Sex and age

More than half of the FCs were men (882 of 1,594
(55.3%)); this proportion was significantly higher
(p<0.05) than the proportion of men among non-FCs
(24,204 of 47,564 (50.9%)). The mean age of the FCs was
57.6 years (range, 18—99 years; IQR, 38—76 years), which
was significantly higher (p<0.05) than that of the non-
FCs (mean age, 55.5 years; range, 18—105 years; IQR,
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Fig. 2 Number of calls per individual unique social security number (2,475 individuals who made 5-60 calls each)
Not included in the graph are 35 individuals who made 61-458 calls each and 46,648 individuals who made 1-4 calls each

34-75 years). The median ages of the FCs and non-FCs
were 61 years and 57 years, respectively.

Distribution of calls throughout the week

The number of calls from FCs showed little variation
throughout the week, with the lowest number observed
on Wednesdays (#=2,848) and the highest on Satur-
days (n=3,240). The median number of calls per day
was 3,035. Furthermore, the proportion of calls from
FCs was approximately 24% throughout the week, with
a slight decrease on Saturdays and Sundays, as shown in
Fig. 3. However, the total number of calls increased on
weekends.

Distribution of calls throughout the hours of the day
Figure 4 shows the calls received during the hours of the
day, including those from FCs and the total population.
Throughout the day, the total number of calls increased
gradually from the lowest at 05:00-06:00 h to 10:00—
11:00 h. From 11:00 h to 24:00 h, the total number of calls
remained more or less constant. The proportion of calls
from FCs showed a small peak at 05:00-06:00 h (25%)
and was the lowest at 10:00-11:00 h (19%); thereafter, it
increased gradually, increasing during 15:00-20:00 h and
peaking at 19:00—20:00 h (28%).

Responses to the calls

Figure 5 shows that calls from FCs less frequently resulted
in transport to hospital (22.1%; n=4,722) as compared
with calls from non-FCs (36.7%; n=25,196). Addition-
ally, the action ‘No response/verbally referred to LEMD’
was registered in 40.4% (n=8,612) of the calls from FCs
and 23.3% (n=15,984) of the calls from non-FCs; this dif-
ference was significant (p<0.05). The measure ‘Others,
which included transport to other institutions, disrupted
calls, and transport to nursing homes, accounted for a
small number of calls (#=296) and was not included in
the figure.

Most frequently used index criteria

As shown in Table 1, ‘Mental health problems/suicide’
was the Index criterion most frequently used for calls
from FCs. However, this criterion was the eighth-most
frequent criterion for calls from non-FCs [see Additional
file 1]. Among FCs, the five most frequently used Index
criteria accounted for 70.1% (2=14,965) of all calls. In
contrast, among non-FCs, the top five Index criteria
accounted for 53.9% (n=37,043) of the total number of
calls.

Discussion

We found that 1,594 (3.2%) individuals were FCs, who
accounted for 21,339 (23.7%) of the calls to the emer-
gency medical number. One study revealed that frequent
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ED users constituted 4.5-8% of all ED patients and
accounted for 21-28% of all visits [5]. Other studies have
found that frequent ED users constituted 3.1-3.7% of all
ED users and accounted for 12.2-13.8% of all ED visits
[2, 20, 21]. Our FCs accounted for a larger proportion of
calls to the EMCC than those seen in studies on frequent
ED users, suggesting that FCs have a lower threshold for
contacting the healthcare system than frequent ED users.
However, this also implies that EMCCs most likely can
avoid unnecessary ED admissions.

Previous studies on the frequent use of healthcare ser-
vices have tended to focus on frequent ED users, and
research exploring the characteristics of both frequent
users of emergency medical services (EMSs) and FCs to
the EMSs is limited [10]. Consequently, limited data were
available to compare with the findings of the present
study. The applicability of the findings for frequent ED
users to FCs remains to be examined.

Compared with non-FCs, FCs showed a lower propor-
tion of calls being categorised as ‘acute’ This could mean
that a larger proportion of calls from FCs are concerned
with less urgent issues, which may limit the EMCC'’s abil-
ity to provide help to those in need of acute emergency
services. Some of these non-acute incidents can be han-
dled by other parts of the healthcare system, such as GPs
or other healthcare services. Although previous stud-
ies on frequent ED users have indicated that they tend

to use other healthcare services more frequently than
non-frequent users [1, 4, 5, 9, 22, 23], the applicability
of these findings to the FCs in our study remains to be
ascertained. Interestingly, compared with the non-FCs,
the FCs in our study included a higher proportion of men
and exhibited a significantly higher mean age. The find-
ing of a larger proportion of men and elderly among FCs
is perhaps not that surprising, since men and elderly are
more comorbid, and perhaps five contacts to the EMCC
may be expected for some cases.

The proportion of calls from FCs showed little variation
throughout the week but showed a slight drop on Satur-
days and Sundays, since the proportion of calls from non-
FCs was greater than that from FCs on these days. The
proportion of calls from FCs seemed to remain steady
throughout the week. During the day, the largest propor-
tion of calls from FCs was outside daytime hours, coin-
ciding with the reduced availability of other healthcare
and social services that FCs may need. This suggests that
when other services, such as primary and community
care services, are available, the number of calls from FCs
decline [24]. This phenomenon has also been observed
among frequent ED users [25].

‘No response/verbally referred LEMD’ was the mea-
sure assigned to the largest proportion of calls from FCs;
fewer calls from non-FCs were assigned this measure. In
comparison with calls from FCs, a significantly higher
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proportion of calls from non-FCs resulted in transport to
a hospital.

Frequent users of EDs arrive by ambulance more often
and are more likely to be admitted to hospitals [2, 6, 10,
26, 27]. In our population, nearly one in two calls from
FCs resulted in ambulance transport, either to the hospi-
tal or the LEMD/GP. One limitation of previous studies
on callers to EMSs is that the majority of these studies
focused on patients being transported by ambulance,
excluding those whose calls are not conveyed or sent a
response [24]. Most calls from FCs in our study did not
involve the ambulance service, highlighting the impor-
tance of including all calls to examine the characteristics
of this group. Since only half of the calls from FCs ended
in transport to hospitals/LEMDs, the applicability of the
characteristics of frequent ED users to FCs to EMCCs is
uncertain.

The five most frequent Index criteria differed between
the FCs and non-FCs. ‘Mental health problems/suicide’
was the most frequent criterion used for calls from FCs,
whereas this criterion was outside of the top five criteria
for calls from non-FCs. This corresponds to the findings

of other studies on frequent ED users, where frequent ED
users were more likely to have mental health diagnoses
or present with psychiatric problems [2, 7, 28]. One study
also found that FCs often experienced loneliness, social
isolation, and a low quality of life [17]. Since one in four
calls are from FCs, our findings indicate a need to estab-
lish other services that could better meet the needs of
FCs. This could ease the pressure on EMCCs and opti-
mise their functioning, and more importantly, improve
medical services for FCs. This could be achieved by
actively identifying and monitoring these patients in the
EMCC activity data, to find solutions to their individual
needs. The EMCCs could for example start with iden-
tifying the patients making>30 calls per year — in our
material this corresponds to 95 patients. To be able to
establish a routinely attention and test various measures
to reduce the number of FCs, more in-depth studies are
needed to explore this group of patients. However, this
was outside the scope of our study.
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Table 1 The five most frequent index criteria registered as the chief complaint at the time of contact with the EMCC (number of calls,
proportion of total number of calls for each group)

The five most frequently
used Index criteria

Calls from
frequent callers
n=21,339

Calls from non-frequent callers

n=68,746

All calls
n=90,085

Mental health problems/suicide

(n=4,418, 20.7%)
Unidentified problem*
(n=4,139, 19.4%)

Intoxication/overdose
(n=2,520,11.8%)

Chest pain/ cardiac disease
(n=2,102,9.9%)

Breathing problems/shortness of breath

(n=1,786, 8.4%)
Other criteria
(n=6,374,29.9%)**

Unidentified problem* (n=9,440, 13.7%)

Chest pain/cardiac disease
(n=9,124,13.3%)

Fractures/wounds/minor injuries

(n=6,721,9.8%)

Abdominal or back pain (n=6,274, 9.1%)

Transport arrangements
(n=5,484, 8.0%)

Other criteria
(n=31,703, 46.1%)**

Unidentified problem*
(n=13,579,15.1%)
Chest pain/cardiac
disease
(n=11,226,12.5%)
Mental health
problems/suicide
(n=8,131,9.0%)
Fractures/wounds/
minor injuries
(n=7,524, 8.4%)
Abdominal or back
pain (n=7,376, 8.2%)
Other criteria
(n=42,249, 46.9%)**

* Unidentified problem: This criterion was used when the caller could not explain the chief complaint or the call taker could not find other suitable criteria.

** See supplemental file
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Strengths and limitations

Since the study was based on routinely collected EMCC
data from a population of 460,000 over a period of three
consecutive years, data loss was limited. The use of con-
secutive 12-month periods over a 3-year period to define
FCs helped identify more FCs than that possible with def-
initions restricted to calendar years.

Our study had some limitations as well. First, this study
was based on a healthcare system that may differ from
the systems in other countries. The Norwegian emer-
gency healthcare system is a unique two-tiered system
consisting of hospitals, EDs, and ambulance services
along with a well-organised system of LEMDs in each
municipality. Most contact with the emergency health-
care system was via phone calls, either to the EMCC or
directly to the LEMD. The operators in the different cen-
tres cooperate and transmit calls in both ways, if needed.
Since this structure differs from systems in other coun-
tries, the comparability of frequent users/callers to differ-
ent systems may be challenging, and these findings may
not be generalisable to other national systems. However,
we believe that appropriate management of FCs is a com-
mon challenge regardless of the system.

Second, no standard definition of a frequent user of the
ED or an FC to the EMS has been proposed to date. We
used a definition of five or more incidents according to
other studies on FCs [17-19]. In addition, research on
FCs to emergency healthcare systems is also limited, and
the applicability of the definition of frequent ED users to
FCs remains to be ascertained.

Third, data regulations precluded the collection of
more information about individual patients, and we
could not evaluate the outcomes after the calls were man-
aged by the EMCC operators. Thus, we do not know if
the patients being transported or verbally referred to
the LEMD were admitted to a hospital after visiting the
LEMD or if the patients being transported to the hos-
pital returned home without any specific diagnostics or
treatment.

Finally, the EMCC operators registered only the chief
complaints in each call. We do not know if several issues
were presented and considered or whether the registered
chief complaint was the real reason for calling. Therefore,
the explanation for why some individuals are FCs may be
more complex than could be inferred from a registered
single chief complaint.

In the present study, we defined FCs as those who had
made five or more calls within 12 consecutive months
during the three-year study period. Consequently, a
caller could call up to 12 times without being defined as
an FC if the 12 calls were distributed as less than five calls
within separate 12-months consecutive periods. Com-
pared with definitions restricted to one calendar year, our
definition likely identified more FCs to the EMCC.
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Conclusions

FCs accounted for a significant proportion of EMCC
calls and were more frequently men. These calls were
less frequently acute and often resulted in no EMS trans-
port. While FCs occasionally called 113 because of the
acute need for healthcare services, a large proportion of
these calls should rather be handled in other parts of the
healthcare system. This could free EMCC resources to
help callers in need of urgent help, and also improve the
quality of medical services for FCs. Thus, EMCCs would
probably benefit from regularly analysing their own data
and identifying these patients. Additional research is
needed to better characterise and predict FCs and fur-
ther develop the specific management of these patients to
meet their actual medical needs.
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LEMD Local emergency medical department
non-FC ~ Non-frequent caller
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