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Abstract

Objective: To describe the patterns of opioid use in patients presenting to the emer-
gency department (ED) with nontraumatic headache by severity and geography.
Background: International guidelines recognize opioids are ineffective in treating pri-
mary headache disorders. Globally, many countries are experiencing an opioid crisis.
The ED can be a point of initial exposure leading to tolerance for patients. More geo-
graphically diverse data are required to inform practice.

Methods: This was a planned, multicenter, cross-sectional, observational substudy of
the international Headache in Emergency Departments (HEAD) study. Participants
were prospectively identified throughout March 2019 from 67 hospitals in Europe,
Asia, Australia, and New Zealand. Adult patients with nontraumatic headache were
included as identified by the local site investigator.

Results: Overall, 4536 patients were enrolled in the HEAD study. Opioids were ad-
ministered in 1072/4536 (23.6%) patients in the ED, and 386/3792 (10.2%) of dis-
charged patients. High opioid use occurred prehospital in Australia (190/1777, 10.7%)
and New Zealand (55/593, 9.3%). Opioid use in the ED was highest in these countries
(Australia: 586/1777, 33.0%; New Zealand: 221/593, 37.3%). Opioid prescription on
discharge was highest in Singapore (125/442, 28.3%) and Hong Kong (12/49, 24.5%).
Independent predictors of ED opioid administration included the following: severe
headache (OR 4.2, 95% Cl 3.1-5.5), pre-ED opioid use (OR 1.42, 95% Cl 1.11-1.82),

Abbreviations: 95% Cl, ninety-five percent confidence interval; ED, emergency department; HEAD, Headache in Emergency Departments; OR, odds ratio.
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INTRODUCTION

Primary headache disorders affect more than two billion people glob-
ally.! They are a leading cause of disability among those under 50 years
of age, with associated economic costs.? Patients with a primary com-
plaint of headache comprise approximately 1%-2% of total presenta-
tions to emergency departments (EDs) worldwide.® Primary, self-limiting
headaches include conditions such as tension-type headache, migraine,
and cluster headache. Although they may be debilitating, they are not
life-threatening, and patients are usually discharged home.* Serious un-
derlying causes such as intracranial hemorrhage, space occupying lesion,
and infection must be considered but are infrequent overall.®

A rise in opioid use has been recognized as a significant pub-
lic health concern worldwide, with associated negative health and

and long-term opioid use (OR 1.80, 95% CI 1.26-2.58). ED opioid administration in-
dependently predicted opioid prescription at discharge (OR 8.4, 95% Cl 6.3-11.0).
Conclusion: Opioid prescription for nontraumatic headache in the ED and on dis-
charge varies internationally. Severe headache, prehospital opioid use, and long-
term opioid use predicted ED opioid administration. ED opioid administration
was a strong predictor of opioid prescription at discharge. These findings support
education around policy and guidelines to ensure adherence to evidence-based
interventions for headache.

analgesia, emergency medicine, opioid, overuse, primary headache disorder

societal impacts.® Opioid prescriptions in EDs and hospitals can be
inappropriate and can lead to misuse and dependency.” Opioid pre-
scribing in primary headache disorders is not evidence-based and in-
creases the risk of medication-overuse headaches. In migraine, it has
been recognized as ineffective, potentially habit forming, and inferior
to nonopioid options.c”'11 Treatment of primary headache with opioids
is not recommended by any national or international guidelines.
There is a recognized practice variation in the treatment of
headache at both local and international levels.'>!? Variation can
depend on demographic, clinical, geographical, and provider vari-
ables. Understanding the reasons for such variation can lead to bet-
ter overall patient care®® Although several guidelines exist on the
assessment and management of primary headache disorders, there
is a lack of consensus on the best treatment.??'*1> Some guidelines
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focus on the treatment of undifferentiated headache, whereas oth-
ers reference specific treatments for a particular diagnosis.“"15

The overarching aims of the Headache in Emergency Departments
(HEAD) study are to provide further insight regarding current practice, in-
form relevant guidelines, and explore the evidence-practice relationship
in the treatment of headaches. This study aims to describe opioid use pre-
hospital, in the ED, and at discharge, and to evaluate which geographic,
demographic, clinical, and provider variables were associated with more
frequent opioid preset:ription.i("17 We hypothesized that there would be

a variation by country in the treatment of adult patients with headache.

METHODS
Study design and setting

This was a preplanned, cross-sectional substudy of the HEAD mul-
ticenter observational study, with data collection over one calendar
month in March 2019 for most participating hospitals. The study
was coordinated at Joseph Epstein Centre for Emergency Medicine
Research, Melbourne, Australia. Participating sites included 67 hos-
pitals in Australia, New Zealand, Hong Kong, Singapore, the United
Kingdom, Israel, Turkey, France, Belgium, and Romania. The study
protocol was approved by the Melbourne Human Research Ethics
Committee (HREC/43148/MH-2018). Subsequent ethical approval
was obtained at each participating site, with appropriate waiver of
consent at most sites. Patient consent was required in Queensland,
Australia. In the United Kingdom, an opt-out consent approach
was used, approved through the Health Research Authorization
(REC reference 19/SW/0089). The study was registered with the
Australia and New Zealand Clinical Trials Register (No. 376695, ID
ACTRN12619000094178).

Participants and recruitment

Adult patients (218 years) with nontraumatic headache were included,
based on a review of the local patient data management systems by
the site investigator. Patients were identified prospectively; in some in-
stances, data were collected retrospectively. Patients were excluded if
there was a history of trauma within 48 h of presentation, if headache
was not the main presenting complaint, if they were re-presenting with
the same symptoms, were interhospital transfers, or if medical records
were missing. Participating institutions were instructed to include all
eligible patients within the enrolment period. No formal sample size

calculation was undertaken due to the descriptive nature of the study.

Outcomes

Primary outcomes of interest were administration of opioids prehospi-
tal, opioid prescription in the ED, and opioid prescription at discharge.
“Administration of opioid” was defined by documentation of opioid

prescription prehospitally, in the ED, or at discharge. Data included de-
mographic, geographic, and clinical factors such as country, age, sex,
mode of arrival, referral, triage category in the ED, severity of headache,
duration of symptoms, and patient disposition from the ED. Headache
severity was defined as mild (pain score 0-3), moderate (4-7), or severe
(8-10). Opioid use was classified as use of an opioid or opioid-related
substance including oxycodone, codeine, fentanyl, morphine, hydromor-
phone, tramadol, and pethidine. The variable “history of long-term opioid
use” was defined as documentation of chronic opioid use in the medical
record. The ED discharge diagnosis by the treating clinician was used.

Data collection

Demographics, clinical details, investigations, treatments, disposi-
tion, and outcomes were collected at each site by local researchers
and entered into an online database (REDCap). The data collection
form is included as an Appendix S1.

Statistical analyses

Descriptive (counts and proportions with 95% confidence intervals
[95% Cl] wherever appropriate) and univariate inferential statistics
were produced using SPSS v26 (IBM Corp., Armonk, NY). Normality
of continuous variables was assessed through visualizing the histo-
gram and Q-Q plot, as well as by the Kolmogorov-Smirnov test of
normality. Medians and interquartile ranges (IQRs) were produced
for not normally distributed continuous variables. The chi-squared
test or chi-squared test for trend was used to evaluate the factors
associated with opioid use, along with odds ratios (ORs) and 95%
Cl. Two-tailed testing was applied to all inferential tests, and a p-
value of <0.05 was considered statistically significant. As Australia
contributed the largest proportion of patients, it was used as the
reference group for categorical comparisons. For proportions of opi-
oid use by country, 95% Cls were calculated using the open-source
software OpenEpi and the Wilson-score method.®

Multilevel logistic regression analysis was performed using Stata v1é
(StataCorp, College Station, TX). Multilevel modeling was used because
the data have a hierarchical structure with patients nested within hospi-
tals, and hospitals within countries. The multilevel model accounted for
the nonindependence of data units within clusters. Preliminary analy-
ses using an intercept-only model confirmed that country variance was
greater than zero indicating variation in opioid use across countries. Two
models were built: one with ED opioid use as the binary outcome and the
other with discharge prescription of opioid as the binary outcome. Any
variable that was univariately associated with the binary outcome was
entered into the respective model as a fixed effect. Country and hospital
were entered as random effects. Missing data (e.g., oxycodone adminis-
tered in the ED) were recorded as a negative response (i.e., oxycodone
note administered). The analysis provided an overall average measure
of ED opioid use and opioid prescription at discharge across countries.
Furthermore, the analyses provided an estimation of variations between
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TABLE 2

United

Belgium Turkey Romania

Israel

Kingdom

France

New Zealand Hong Kong  Singapore

Australia

All

n=982
(22%)

n=70
(1.5%)

n=12
(0.3%)

n=276
(6.1%)

n=115
(2.5%)

n=>578
(13%)

n=64
(1.4%)

n=593
(13%)

n=1777
(39%)

n=4536
(100%)

69 (1.5%)

n=

% % % % % % % % % %

n %

#Missing

Country

10.9

29 3.1

1.6
4.7

0.0
0.0
0.0
0.0
0.0

6.0 14 6.9

4.0

9.7
18.6 4

2.0 43

16.3

221 58 57 3.9 64 139

113
21

Codeine

7.3

0.0

0.0

82

1.5
0.7

0.3

3.0
0.6

Tramadol

0.0
0.0
0.0
0.0
0.0
21.8

0.0

0.0

0.5

9.0
2.0
5.0

0.0

0.0
28.1

8.2

0.3

Other opioid

0.1

1.6
3.1

0.5

224 124
41

6.1 83 181 11

8.2 89

1.7

312

Antiemetic

1.2
0.1

11

2.0
1.0
0.0
3.4
2.0

82.8

1.4
0.0

21 1.4 12 2.6
0.5

63
20

Triptan

1.6
0.0

14.1

0.0

2.0

0.0
4.7

8.2

1.7
0.2

0.5

Steroids

0.0
0.2

0.0

0.0
12.0

4.3
10.2 12

19
45

0.5 0.0
29

20
172

Ergot alkaloids

Others

12

8.3
0.0

3

17

5.4
6.3

451

25

42

4.5

1.8
38.2

21

20
26.6 606

1.6

4.1 6.0
32.0

18
30

29
207

1.8

29 26

109

Antibiotic, antiviral

63.8

833 17

10

168

6.8 32

41

1144 78.5

2237 59.0

None

@Patients may have received more than one opioid.

countries and an exploration of independent predictors of opioid use,

after adjusting for other predictors.

RESULTS

We enrolled 4536 patients. The largest contributing country was
Australia (39.2% of cases), followed by Turkey (21.7%), New Zealand
(13.1%), and Singapore (12.8%). All other countries contributed
<10% of cases (Table 1). “Benign headache” (nonmigraine primary,
tension-type, musculoskeletal, and cluster) accounted for almost
half of the cases, 2058/4536 (45.4%). Headache was classified as
migraine in a further 1101/4536 (24.3%). Life-threatening headache
disorder was found in 323/4536 (7.1%) patients, of which subarach-
noid hemorrhage, stroke, neoplasm, non-subarachnoid hemorrhage
intracranial hemorrhage/hematoma, and meningitis accounted for
about 1% each. Detailed ED caseload data were available for 62 hos-
pitals. Patients with headache accounted for 1% (95% Cl 1.0%-1.1%)
of available ED caseload data.

The median patient age was 41 (IQR 29-55) years, and females
accounted for 2907/4536 (64.1%) patients (Table 1). A small number
of patients reported long-term opioid use (3.6%). The most common
mode of arrival to the ED was self-presentation (80.1%) (Table 1).
Patients were most likely to present with a moderate pain score for
their headache (41.2%). More than a quarter of patients reported
headache pain as severe (27.2%) (Table 1). In total, 2808/4536
(61.9%) patients were discharged directly from the ED, and a further
984/4536 (21.7%) patients were discharged from the ED observation
or short-stay unit (Table 2). There were 633/4536 (14.0%) patients ad-
mitted to an inpatient ward, with a small number admitted to critical

care, operating theater, or transferred to a referral hospital (Table 2).

Opioid administration prehospital, in
ED, and discharge

Prior to ED presentation, 289/4536 (6.4%) patients reported self-
administration of opioids at home (Table 2). There were 791 patients
transferred to the hospital by ambulance, and of these, opioids were ad-
ministered in 125 (15.8%) (Table 2). In the ED, 1072/4536 (23.6%, 95%
Cl 22.4-24.9) patients received an opioid including oxycodone (8.2%),
codeine (8.7%), pethidine (0.3%), and the composite other opioids (8.9%).
Of the patients discharged either directly from the ED or from the ED
short-stay unit, 386/3792 (10.2%, 95% Cl 9.3-11.2) received a prescrip-
tion for opioids, including oxycodone (0.9%), codeine (5.8%), tramadol
(3.0%), or the composite “other opioid” (0.6%) (see Tables 2 and 3).

Geographical variation in opioid administration
There was a variation in opioid use by country prehospital, in the

ED, and at discharge, presented in Table 2 and Figure 1. Patients
in Australia and New Zealand self-administered opioids prior to ED



HEADACHE

TABLE 3 Opioid use per 100 patients with headache, by country and timing of opioid use/prescription

Country

Australia (n =1777)

New Zealand (n = 593)
Hong Kong (n = 64)
Singapore (n = 578)
France (n = 115)

United Kingdom (n = 276)
Israel (n = 12)

Belgium (n = 70)

Turkey (nh = 982)

Romania (n = 69)

All above (n = 4536)

Pre-ED (self-
administered), all patients

In ambulance, all patients
arriving by ambulance (n = 791)

In the ED, all patients

At discharge, all discharged
from the ED or ED
observation unit (n = 3792)

Proportion (95% Cl)
10.7 (9.4-12.2)
9.3(7.2-11.9)
0.0(0.0-5.7)
0.69 (0.27-1.77)
7.8 (4.2-14.2)
7.7 (5.0-11.3)
0.0 (0.0-24.3)
4.3(1.5-11.9)
0.31(0.10-0.89)
5.8(2.3-14.0)
6.4(5.7-7.1)

*There were no ambulance arrivals in the Israel sample.

FIGURE 1 Opioids taken or given

by country pre-ED (patient), pre-ED
(ambulance), in the ED, and at discharge.
ED, emergency department; NZ, New
Zealand; pt, patient; UK, United Kingdom

FIGURE 2 Plot of country residuals
derived from the multilevel logistic
regression modeling of emergency
department (ED) opioid use with country

and hospital included as random effects
in an intercept-only model. The residual

is the deviation of a country's log-odds
for any ED opioid use from the overall
average across all countries. The average
country has a residual of zero. The vertical
lines are 95% confidence intervals. The

Residuals (log(odds))

residuals were greater for New Zealand
and Australia indicating that they used
more opioids in the ED than the average
country. Likewise, Romania and Turkey
used less opioids than the average country

Proportion (95% ClI)

19.3(15.9-23.1)
22.2(16.2-30.0)
0.0(0.0-25.9)
0.0 (0.0-15.5)
6.7 (1.8-21.3)
4.2 (1.4-11.6)

a

0.0 (0.0-79.8)
0.0(0.0-9.9)

0.0 (0.0-17.6)
15.8 (13.4-18.5)

40.0

35.0

30.0

Proportion per 100 patients
N )
S a
o o

@
o

All

(n=4536) (n=1777) (n=593)

0O Opioids pre-ED (pt)

Romania
Turkey

) H |‘ II
0.0

Australia

a1

Israel

Proportion (95% Cl)
33.0(30.8-35.2)
37.3(33.5-41.2)
10.9 (5.4-20.9)
22.8 (19.6-26.4)
19.1 (13.0-27.3)
19.9 (15.6-25.0)
8.3(1.5-35.4)
18.6 (11.2-29.2)
3.9 (2.8-5.3)
0.0 (0.0-5.3)
23.6(22.4-24.9)

NZ

Country Residuals

—e—1
——
—o—l

Hong Kong
Belgium
France

UK

Proportion (95% Cl)
6.8(5.6-8.2)
15.9 (12.8-19.5)
24.5(14.6-38.1)
28.3(24.3-32.7)
20.0(13.3-28.9)
6.9 (4.2-11.2)
0.0 (0.0-24.3)
6.3 (2.5-15.0)
3.1(2.1-4.4)
18.2(10.2-30.3)

10.2(9.3-11.2)

‘H||HI|H

Hong Singapore France Israel Belgium  Turkey Romania
Kong (n=578) (n=115) (n=276) (n=12) (n=70) (n=982) (n=69)
(n=64)

Opioids (pre-ED ambulance) = Opioids (ED)  ® Opioids (discharge)

United Kingdom
Singapore
Australia

New Zealand
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TABLE 5 Multilevel logistic regression analysis modeling
emergency department (ED) opioid use as the binary outcome,
country, and hospital as the random effects, and predicators as the
fixed effects (n = 4536)

Predictors Adjusted OR  95% CI p-value
Headache severity

Mild (reference) 1.00

Moderate 2.31 1.75-3.05 <0.001

Severe 417 3.14-5.54 <0.001

Unknown 1.85 1.35-2.54 0.002
Any opioid long term

No (reference) 1.00

Yes 1.80 1.26-2.58 0.001
Any opioid pre-ED?

No (reference) 1.00

Yes 1.42 1.11-1.82 0.006
Mode of arrival

Ambulance (reference) 1.00

Self 1.02 0.84-1.24 0.823

Others 1.31 0.70-2.45 0.393
Triage category

Nonurgent (reference) 1.00

Urgent 1.48 1.24-1.76 <0.001

Immediate 1.34 0.64-2.84 0.439
Prior history of headache

No (reference) 1.00

Yes 1.04 0.82-1.34 0.726

Random effect

Country variance 0.66 0.18-2.42

Hospital variance 0.37 0.21-0.66
Intraclass correlation

Country 0.152 0.046-0.399

Hospital 0.238 0.118-0.422

Note: In a regression analysis, the outcome variable is modeled as a
linear combination of its predictor variables. In a multilevel regression,
the intercept of the regression line is allowed to vary across clusters,
that is, hospitals and countries. This variability is reflected by the
country and hospital variances reported in the table.

The multilevel model shows that there is greater variation in “ED opioid
use” between countries than between hospitals (country variance
greater than hospital variance). The analysis provided an intraclass
correlation (ICC), which is a measure of the correlation between patient
outcomes within a cluster. The results show that there is greater
correlation in “ED opioid use” within hospitals than within countries
(hospital ICC greater than country ICC).

2Given by paramedics or self-administered by the patient.

attendance more frequently than in other countries. Of those pa-
tients arriving by ambulance (n = 791), patients in Australia (19.3%,
95% Cl 15.9-23.1) and New Zealand (22.2%, 95% Cl 16.2-30.0)
had the highest rates of opioid administration. In the ED, patients
in New Zealand (37.3%, 95% Cl 33.5-41.2) and Australia (33.0%,
95% Cl 30.8-35.2) were more likely to receive opioids than those

in other countries. The proportion of patients receiving opioid dis-
charge prescriptions was highest in Singapore (28.3%, 95% Cl 24.3-
32.7), Hong Kong (24.5%, 95%Cl 14.6-38.1), and France (20.0%,
95% Cl 13.3-28.9) (see Table 3).

Univariate analysis, factors associated with opioid
administration

Table 4 details the factors univariately associated with opioid
prescription in the ED and at discharge. Patients in New Zealand
were most likely to receive opioids in the ED (37.3%, OR 1.21,
95% C1 1.00-1.47). In other countries, patients were significantly
less likely to receive opioids compared with Australia. OR ranged
from 0.082 in Turkey, 0.47 and 0.48 in the United Kingdom and
France to 0.60 in Singapore. Patients with a moderate or severe
pain score were also more likely to receive opioids than those
with a mild pain score (OR 2.45, 95% Cl 1.89-3.18 for moder-
ate and OR 6.0, 95% Cl 4.6-7.8 for severe compared with mild,
respectively).

Arrival by ambulance was associated with opioid administra-
tion in the ED (OR 1.74, 95% Cl 1.47-2.06). Overall, patients who
received prehospital opioid, either self-administered or with para-
medics, were more likely to receive opioids in the ED (OR 2.69,
95% Cl 2.18-3.32). A history of long-term opioid use was also as-
sociated with an increased likelihood of receiving opioids in the
ED (OR 2.82, 95% Cl 2.06-3.86). At discharge, patients in France
(OR 3.43, 95% Cl 2.02-5.84), New Zealand (OR 2.60, 95% Cl 1.88-
3.59), and Singapore (OR 5.4, 95% CI 3.0-7.2) were more likely to
receive opioids than patients in Australia. Prescription of an opioid
in the ED was associated with opioid prescription at discharge (OR
6.3,95% Cl 5.1-7.8).

Multilevel logistic regression

The proportion of patients receiving an opioid in the ED was 18.1%
(95% Cl 10.8-25.3), as calculated from the multilevel logistic regression
analysis using an intercept-only model with country and hospital as the
random effects. There was a variation in opioid use in the ED between
countries (Figure 2, Table 5). Independent predictors of ED opioid ad-
ministration were severe headache (OR 4.17, 95% Cl 3.14-5.54 com-
pared with mild), pre-ED opioid use (OR 1.42, 95% Cl 1.11-1.82), and
long-term opioid use (OR 1.80, 95% Cl 1.26-2.58) (Table 5). Patients
self-presenting and prior history of headache were not statistically sig-
nificant predictors after adjustment for the aforementioned variables.

The proportion of patients prescribed an opioid at discharge was
14.2% (95% Cl 7.4-21.0) from a separate regression analysis using
an intercept-only model with country and hospital as the random
effects. There was a variation in opioid prescribing at discharge be-
tween countries (Figure 3, Table 6). Any opioid use in the ED was the
statistically significant predictor of opioid prescription at discharge
(OR 8.4, 95% Cl 6.3-11.0) (Table 6).
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FIGURE 3 Plot of country residuals
derived from the multilevel logistic
regression modeling of opioid prescribed
at discharge with country and hospital
included as random effects in an 2
intercept-only model. The residual is

—~ 1
the deviation of a country's log-odds for g
opioid prescribed at discharge compared 3 0
with the average country with a residual § 1 }
of zero. The vertical lines are 95% T_n’
confidence interval 73“ -2

o

‘% -3

()

o

Turkey

DISCUSSION

This study described the use of opioids prehospital, in the ED and at
discharge for patients presenting to the ED with nontraumatic head-
ache. Opioid use prehospital, during ambulance transfer, and in the
ED was more common in patients from Australia and New Zealand.
Overall opioid use in the ED was high, with 23.6% of patients receiv-
ing an opioid at some stage during their stay in the ED. At discharge,
patients from France, New Zealand, and Singapore were more likely
to receive an opioid prescription.

The overall rate of opioid use in this study was similar to that ob-
served in the existing literature.” However, there was a significant
variation between the countries involved in the study. Australia and
New Zealand had the highest ED opioid use (33.0% and 37.3%, re-
spectively) compared with other countries. In Australia, 20.4% of
patients received oxycodone in the ED. Oxycodone is a commonly
prescribed drug in Australia, being less common in the United
Kingdom and Europe.* In this study, most countries, including New
Zealand, favored codeine use over oxycodone. Codeine regulations
were introduced in Australia in 2018, restricting over-the-counter
use, possibly likely explaining the lower rates of codeine use.

Patients presenting with a severe headache (pain score 8-10)
were more likely to receive opioids in the ED. In the regression analy-
sis, long-term opioid use and opioid use pre-ED (self- and ambulance-
administered) were, along with headache severity, independently
associated with a higher ED opioid prescription rate (Figure 2,
Table 5). Headache severity is a common way of classifying a head-
ache on arrival to the ED, prior to a clear diagnosis being made. The
fact that severity is associated with opioid prescription is important,
as many self-limiting headaches can be severe. Nonetheless, it is rec-
ognized that opioid use may be a suboptimal therapeutic choice in
these cases.?® Although clinicians want to decrease pain levels, the
risk of dependency and lack of evidence for the use of opioids need
to be considered in this decision.

The diagnosis of primary headache disorder includes several diagno-
ses that have differing management, for example, migraine, tension-type
headache, and cluster headache. Although headache severity can guide

Country Residuals

United Kingdom
Australia

Israel

Belgium

New Zealand
Romania

Hong Kong
France
Singapore

initial therapy, diagnosis alters subsequent management including selec-
tion of medication. It is recognized that those presenting with a severe
headache may receive “stronger” medications, that is, opioids, especially
when diagnostic uncertainty exists.*>?! For example, a patient present-
ing with a severe headache might receive opioids with the ambulance
or on arrival to the ED, prior to the diagnosis of migraine being made.
Results from this study demonstrated that receiving opioids prehospital
was associated with an increased likelihood of opioid administration in
the hospital. As such, formulating a working diagnosis may inform better
evidence-based strategies, with other modalities gaining attention for
undifferentiated severe headaches, such as the inexpensive, minimally
invasive, and nonaddictive sphenopalatine ganglion block.??

A recognition that opioids are more likely to be prescribed for
severe headache is important for patients, as education may aid in
reducing opioid prescriptions in this cohort. Even if a patient classi-
fies his or her symptoms as severe, a considered approach to analge-
sic options should be taken, with the patient involved in the decision
to avoid an opioid wherever possible and appropriate. Although a
patient may classify his or her symptoms as severe, this does not
necessarily mean he or she wants or needs opioids. Coupled with
an awareness of the habit-forming nature of these drugs, this could
reduce the overall usage of opioids. A shared approach to decision-
making may avoid unnecessary and potentially harmful care.?3%

The rate of ambulance-administered opioids (16%) indicates a
potential avenue for opioid reduction in headache presentations.
However, as with the initial assessment in the ED, it is often difficult
to form a clear diagnosis prehospital, and paramedics are likely to initi-
ate treatments based on symptom severity. Nonetheless, knowledge
of the epidemiology of prehospital headache presentations from our
data set, where prehospital prescription is associated with ED pre-
scription, would support rationalization of prehospital opioid use.

The United States is currently experiencing an opioid crisis, and
opioid use has increased in countries throughout Europe.?>? It is
recognized that the ED is a potential location for patients to become
exposed to, and subsequently reliant on, opioid-containing medica-
tions.?”~3% Wherever possible, and wherever clinically appropriate,
opioid prescribing should be avoided, as is the case in self-limiting



HEADACHE

13

TABLE 6 Multilevel logistic regression analysis modeling opioid
prescription on discharge from the emergency department (ED) as
the binary outcome, country, and hospital as the random effects,
and predicators as the fixed effects (n = 4536)

Predictors Adjusted OR  95% ClI p-value
Any ED opioid use

No (reference) 1.00

Yes 8.4 6.3-11.0 <0.001
Headache severity

Mild (reference) 1.00

Moderate 1.57 1.06-2.33 0.024

Severe 1.43 0.93-1.95 0.105

Unknown 1.33 0.80-2.23 0.272
Any opioid long term

No (reference) 1.00

Yes 1.07 0.56-2.03 0.832
Any opioid pre-ED?

No (reference) 1.00

Yes 1.49 0.97-2.29 0.067
Mode of arrival

Ambulance 1.00

Self 1.38 0.95-2.00 0.091

Others 1.87 0.73-4.81 0.191

Prior history of headache

No (reference) 1.00

Yes 1.08 0.75-1.58 0.701
Random effect

Country variance 0.85 0.25-2.93

Hospital variance 0.62 0.29-1.34
Intraclass correlation

Country 0.179 0.06-0.43

Hospital 0.31 0.17-0.49

Note: In a regression analysis, the outcome variable is modeled as a
linear combination of its predictor variables. In a multilevel regression,
the intercept of the regression line is allowed to vary across clusters,
that is, hospitals and countries. This variability is reflected by the
country and hospital variances reported in the table.

The multilevel model shows that there is greater variation in “opioid
prescription on discharge from the ED” between countries than
between hospitals (country variance greater than hospital variance).
The analysis provided an intraclass correlation (ICC), which is a measure
of the correlation between patient outcomes within a cluster. The
results show that there is greater correlation in “opioid prescription on
discharge from the ED” within hospitals than within countries (hospital
ICC greater than country ICC).

2Given by paramedics or self-administered by the patient.

headaches. This has the dual benefit of reducing the overall risk of
opioid dependence in opioid-naive patients, and offering superior,
evidence-based therapy, particularly in conditions such as migraine
and tension-type headache.

The results of this study are of interest to the geographical
areas included and may serve as a useful comparison for other

regions, such as in North America. The finding of relatively high
opioid administration prehospital, and of high levels of opioid
prescription in the ED, as well as at discharge for patients with
headache reinforces concerns around inappropriate prescribing
of opioids. The rate of opioid prescription in this study was sim-
ilar to other studies.31:32

In this study, there was a practice variation in prescribing of
opioids for headache based on the country. Given the potential
harms of opioid use, and a consensus that primary headache disor-
ders (and in particular migraine) can be treated without using these
drugs, an effort should be made to reduce opioid use. Education
should include rationalizing prehospital opioid delivery, as well as
opioid use in the ED, with the knowledge that a prehospital reduc-
tion may reduce overall use in the ED. It should also be recognized
that a headache classified as severe does not necessitate opioid
use. Many patients with self-limiting headaches will report their
symptoms as severe and may not want or need opioids if involved
in decisions around care.

LIMITATIONS

As a “snapshot” observational study design over the course of a
single calendar month, the study was potentially open to issues of
confounding and convenience sampling. There were low patient
numbers enrolled in some countries, making the overall interpreta-
tion of comparison by country more challenging. Areliance on routine
data collection without formal follow up limited data completeness.
With the exception of Queensland and the United Kingdom where
some form of consent was required, institutions were instructed to
include all eligible patients during the enrolment period. There was
not the resource to allow verification, which would have the poten-
tial to introduce selection bias. Nonetheless, there were a high num-
ber of participating patients, and 1% of presentations in our study
were for headache, consistent with the literature.®

It is possible that prehospital opioid was administered for rea-
sons other than pain. There was no posttreatment pain score;
thus, comparison of the effectiveness of different analgesics
could not be conducted. Route of administration was not consid-
ered. It is acknowledged that drug prescriptions may have been
related to another secondary condition, although prescribed
analgesia was likely intended to treat the primary complaint of
headache. This was a pragmatic, real-world study. Because of re-
source limitations, interrater reliability was outside of the scope
of the paper.

Although most patients were recruited prospectively, some
data were collected retrospectively. Although it was intended to
include all eligible consecutive patients, we cannot quantify the
proportion of potentially eligible patients who were not included.
Several criteria in the data collection were reliant on clinician
and researcher classification, including diagnosis, severity, and
presenting symptoms. Nonetheless, headache is often a clini-
cal diagnosis, without supporting investigation, and symptom



HEADACHE

classification is often subjective and is based on patient experi-
ence. In this study, all opioids were combined, regardless of the
route of administration; this could be an area for investigation in
future studies. We acknowledge other variables as nonmeasured
possible confounders and areas for future research: prescriber (an
ED clinician, a neurologist, etc.), ineffective first-line medication,
duration of headache, comorbidities, and presence of clear guide-

lines in a particular hospital or country.

CONCLUSIONS

Opioid prescription for primary headache disorders in the ED var-
ies internationally, with Australia and New Zealand having the high-
est use. Prescription patterns varied across other countries. Severe
headache, pre-ED opioid use, and long-term opioid use were in-
dependent predictors of ED opioid administration, and ED opioid
administration was a predictor of opioid prescription at discharge.
These findings highlight the importance of identifying strategies to

reduce this evidence-practice gap as a matter of priority.
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