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ABSTRACT
Objective: We compared the appropriateness of visits to a pediatric emergency department (ED)
by provincial telephone health line–referral, by self- or parent-referral, and by physician-referral.
Methods: A cohort of patients younger than 18 years of age who presented to a pediatric ED dur-
ing any of four 1-week study periods were prospectively enrolled. The cohort consisted of all pa-
tients who were referred to the ED by a provincial telephone health line or by a physician. For
each patient referred by the health line, the next patient who was self- or parent-referred was
also enrolled. The primary outcome was visit appropriateness, which was determined using previ-
ously published explicit criteria. Secondary outcomes included the treating physician’s view of ap-
propriateness, disposition (hospital admission or discharge), treatment, investigations and the
length of stay in the ED.
Results: Of the 578 patients who were enrolled, 129 were referred from the health line, 102 were
either self- or parent-referred, and 347 were physician-referred. Groups were similar at baseline
for sex, but health line–referred patients were significantly younger. Using explicitly set criteria,
there was no significant difference in visit appropriateness among the health line–referrals (66%),
the self- or parent-referrals (77%) and the physician-referrals (73%) (p = 0.11). However, when the
examining physician determined visit appropriateness, physician-referred patients (80%) were
deemed appropriate significantly more often than those referred by the health line (56%, p <
0.001) or by self- or parent-referral (63%, p = 0.002). There was no significant difference between
these latter 2 referral routes (p = 0.50). In keeping with their greater acuity, physician-referred pa-
tients were significantly more likely to have investigations, receive some treatment, be admitted
to hospital and have longer lengths of stay. Patients who were self- or parent-referred, and those
who were health line–referred were similar to each other in these outcomes.
Conclusion: There was no significant difference in visit appropriateness based on the route of re-
ferral when we used set criteria; however, there was when we used treating physician opinion,
triage category and resource use.
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Introduction

Telephone health lines have become increasingly wide-
spread.1 These health lines vary in availability from “after
hours” to coverage 24 hours per day, 7 days per week.
Nurses usually staff the lines and triage the callers using
algorithms and clinical judgment to provide health care ad-
vice. In late 2001, the Ontario Ministry of Health and
Long-Term Care implemented a free 24-hour telephone
health line known as “Telehealth Ontario,” which is staffed
by registered nurses who use protocols to direct patients to
self-care or appropriate medical resources.2

Implementing a telephone health line requires a substan-
tial investment of resources,3 making its evaluation impor-
tant. Although no peer-reviewed evaluation of Telehealth
Ontario has been published, similar health lines have been
evaluated. Overall, it appears that user satisfaction is high,

ranging from 95% to 99%,4,5 although one study showed a
satisfaction rate of 55%.6

Of the calls concerning pediatric problems, studies
consistently report that about 20% of patients are referred
for urgent medical care.7–10,11 Of these referrals, 63%–83%
of callers comply with the recommendation.9–12 Only a
few studies have examined the appropriateness of these
referrals. These studies, using a variety of methods, deter-
mined that approximately 78%–90% of emergency de-
partment (ED) referrals were appropriate.5,7,13 In only one
study, however, was the appropriateness of health line–
referred patient visits compared with that of other ED pa-
tient visits,13 and in no study were the reviewers who
were determining the appropriateness blinded to the pur-
pose of the study.

Our study had 3 objectives: 1) to determine the appropri-
ateness of patients referred by a province-wide telephone

RÉSUMÉ
Objectif : Nous avons comparé la pertinence des visites à l’urgence d’enfants référés par un service
téléphonique provincial de conseils-santé, auto-référés ou référés par un parent, ou encore par un
médecin. 
Méthode : Une cohorte de patients âgés de moins de 18 ans qui se sont présentés à l’urgence pen-
dant l’une des quatre périodes d’étude d’une semaine ont été inscrits prospectivement à l’étude.
La cohorte regroupait tous les patients qui avaient été référés à l’urgence par un service télé-
phonique provincial de conseils-santé ou par un médecin. Pour chaque patient référé par le ser-
vice téléphonique de conseils-santé, le patient suivant qui s’était auto-référé ou avait été référé
par un parent a également été inscrit à l’étude. La principale mesure des résultats était la perti-
nence de la consultation à l’urgence, qui avait été déterminée selon des critères explicites publiés
précédemment. Les mesures de résultats secondaires comprenaient l’opinion du médecin traitant
quant à la pertinence de la consultation, l’issue de la consultation (hospitalisation ou congé), la
prise en charge, les investigations ainsi que la durée de séjour à l’urgence.
Résultats : Parmi les 578 patients qui participaient à l’étude, 129 avaient été référés par un ser-
vice téléphonique de conseils-santé, 102 s’étaient auto-référés ou avaient été référés par un par-
ent, et 347 avaient été référés par un médecin. Les groupes étaient similaires à la base quant au
sexe, mais les patients référés par le service téléphonique de conseils-santé étaient significative-
ment plus jeunes. En fondant notre analyse sur des critères explicitement définis, il n’y avait pas
de différences significatives en ce qui a trait à la pertinence de la consultation entre les patients
référés par le service téléphonique de conseils-santé (66 %), ceux qui s’étaient auto-référés ou
avaient été référés par un parent (77 %) ou ceux qui avaient été référés par un médecin (73 %)
(p = 0,11). Toutefois, lorsque l’on a demandé au médecin traitant de juger de la pertinence des
consultations, les références de patients par un médecin (80 %) ont été jugées appropriées beau-
coup plus souvent que celles faites par le service téléphonique de conseils-santé (56 %, p <
0,001), ou celles des patients auto-référées ou référés par un parent (63 %, p = 0,002). Il n’y avait
pas de différence significative entre ces 2 derniers modes de référence (p = 0,50). Conformément
au niveau de gravité, les patients référés par un médecin étaient beaucoup plus susceptibles de
faire l’objet d’investigations, de recevoir un traitement quelconque, d’être admis à l’hôpital et
d’avoir une durée de séjour plus longue. Les patients auto-référés ou référés par un parent et
ceux référés par le service téléphonique de conseils-santé affichaient des résultats similaires en-
tre eux à cet égard. 
Conclusion : En fondant notre analyse sur des critères établis, nous n’avons noté aucune dif-
férence significative quant à la pertinence de la consultation à l’urgence en fonction du mode de
référence, mais il y en avait quand nous avons fondé notre analyse sur l’opinion du médecin trai-
tant, le niveau de triage et l’utilisation des ressources.
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health service to a pediatric ED, using published criteria ap-
plied by a pediatrician blinded to the study purpose, and to
compare these patients with self- or parent-referred and
physician-referred patients; 2) to compare the examining
physician’s rating of appropriateness for the 3 groups of pa-
tients; and 3) to compare the triage category, clinical char-
acteristics, investigations performed and outcomes of the 
3 groups of patients. To our knowledge, ours is the first
study to explicitly compare pediatric patients who were re-
ferred to the ED via a telephone health line, with self- or
parent-referred, and physician-referred patients.

Methods

Study design
This prospective, observational study compared the appro-
priateness of ED visits among 3 groups of children —
those who were physician-referred, telephone health
line–referred, and self- or parent-referred. The Children’s
Hospital of Eastern Ontario (CHEO) Research Ethics
Committee approved this study.

Study setting and population
We conducted our study in the ED of CHEO, which is an
academic, tertiary care children’s hospital in Ottawa, Ont.,
with an annual ED census of 55 000. All children who
were referred to the ED by a provincial telephone health
line (Telehealth Ontario) or by a physician during 1 of 4
randomly chosen weeks between Sep. 1, 2003, and Aug.
31, 2004, were eligible for inclusion in the sample. For
each child referred by the health line, the next patient who
was self- or parent-referred was also enrolled. Only chil-
dren who resided in the province of Ontario were eligible
for inclusion in the study.

Telehealth Ontario
Telehealth Ontario is a province-wide program established
by the Ontario Ministry of Health and Long-Term Care.2 It
is a free telephone service that offers health advice to the
residents of Ontario (with a population of approximately
11.5 million); the health advice is provided by a team of
registered nurses. The availability of the health line has
been widely advertised by the provincial government and
most EDs refer patients seeking general medical advice to
Telehealth or their family physician. Based on the informa-
tion provided by the caller, protocols are used to advise
self-care, recommend a visit to a health care provider or
suggest community resources. If a visit to a health care
provider is recommended, the caller is given guidance
about which provider to visit (e.g., their family physician

or an ED) and the time frame for this visit (e.g., proceed
immediately to an ED). Telehealth calls are placed into 
5 categories: priority (call 911 immediately), emergent
(see a physician within hours), urgent (see a physician
within 24 h), referral (see a physician within 72 h) and
self-care. Within the region served by CHEO, any pediatric
patient under 18 years of age who is deemed emergent is
advised to attend the CHEO ED, and a fax is immediately
sent notifying the ED of the patient’s referral. Although
several other EDs in the region will see children, only
CHEO admits children, and families are encouraged by
Teleheath to attend CHEO. If the families report they will
be attending other EDs, the fax is sent to the appropriate
ED. The nurses receive no specific pediatric training, but
may contact a senior nurse supervisor to discuss cases for
which they have questions.

Study protocol
To reflect seasonal variations in ED usage and patterns of in-
jury or illness, 1 week in each season was randomly chosen
using a computer-based sequence for a total of 4 weeks of
data collection. During the study periods, a registration clerk
identified each patient’s route of referral upon presentation
to the ED. Patients were defined as health line–referred if
they reported being referred by Telehealth, and this was sub-
sequently confirmed by receipt of a fax from Telehealth. For
each such patient enrolled in the study, the next self- or 
parent-referred patient was also enrolled. All physician-
referred patients were enrolled. Patients were confirmed to
be physician-referred if a letter from the referring physician,
who had recently seen the patient, accompanied the patient.
Patients were excluded if they were referred from physicians
at other EDs. There was no follow-up of patients referred by
Telehealth who did not present to the ED.

The most senior emergency physician examining the
patient was asked to give his or her opinion of the need
for the ED visit in a simple question format. Emergency
physicians could not be blinded to the route of referral or
to the fact that they were examining visit appropriate-
ness. To minimize physician bias, we phrased the ques-
tion as “Did this patient need to be seen in the emer-
gency today?” Answer categories included “No,” “Yes,
for medical reasons,” “Yes, for social reasons” and “Yes,
for other reasons.” Parents who identified Telehealth as
the route of referral were also asked if they would have
come to the ED had Telehealth not recommended a visit.
A chart review was completed for all enrolled patients to
allow collection of data regarding baseline characteris-
tics, triage categories, final diagnosis, investigations and
treatments.
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After the ED visit, a pediatrician who was blinded to the
purpose of the study reviewed patients’ charts and com-
pleted a standardized checklist14 on a data form that con-
tained no mention of visit appropriateness (Box 1). We did
not remove from the patients’ chart details that the physi-
cian or triage nurse may have written in their notes regard-
ing how the patient came to the ED, but Telehealth faxes
do not form part of the hospital chart. Telehealth faxes
were reviewed daily to identify any eligible patients who
were missed at registration; these cases were enrolled in
the study, but only a chart review was possible for them.

As these health line–referred patients were retrospectively
identified, it was not feasible to identify the next self- or
parent-referred patient.

Outcome measurements
The primary outcome was the appropriateness of referral,
as determined using specific criteria published previously
(Box 1).14 These criteria were divided into 3 main cate-
gories: 1) specific diagnoses and dispositions, 2) symp-
toms and complaints and 3) parental concerns. Equal
weight was given to the 3 categories and a visit was deemed
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Box 1. Criteria for judging emergency department visit appropriateness 

Diagnosis 
 

Major medical arrest 
• Cardiac arrest 
• Respiratory arrest 
• Cyanotic episode 
• Seizure 
• Sickle cell crisis 
• Shock 
• Congestive heart failure 
• Diabetic ketoacidosis 
• Meningitis/encephalitis 
• Coma 
Ingestion 
• Foreign body 
• Overdose 
Trauma 
• Fracture 
• Laceration 
• Bite 
• Burn affecting a joint or > 5% of body 
• Abuse 
• Infected wound 
• Foreign body 
Major surgical event 
• Acute abdomen 
• Incarcerated hernia 
• Threatened abortion 
• Testicular torsion 
Acute allergic reaction 
Respiratory illness 
• Acute asthma attack 
• Croup 
• Pneumonia 
• Bronchiolitis 
• Epiglottitis 
• Peritonsillar/ retropharyngeal abscess 
• Otitis media accompanied by fever, 

pain or drainage 
Any diagnosis resulting in hospital admission

Symptoms and complaints 
 

Fever 

• ≥ 38°C in child < 8 wk or in sickle 
cell patient 

• ≥ 39°C in any age 
Gastrointestinal illness 

• ≥ 2 episodes of vomiting in 24 h 
in child < 8 wk 

• ≥ 2 episodes of diarrhea in 24 h 
in child < 8 wk 

• Vomiting or diarrhea associated 
with dehydration 

• Hematochezia 
• Hematemesis 
Pain 
• Any severe pain 
• Localized and accompanied by 

fever ≥ 38°C 
Trauma 
• Head 
• Eye 
• Blunt abdominal 
• Blunt chest 
• Gynecologic 
• Genitourinary 
Sudden onset of rash covering most 
of body 

Parental concern 
 

History of 
• Pronounced irritability 
• Lethargy 
• Earache 
• Vomiting > 5 times in 24 h, or  

> 5 stools in 24 h 
Sudden onset of limpness 
Stiff neck 
Fever > 39°C 

Reproduced with permission from DeAngelis et al.14  
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appropriate if any of the items on the checklist applied to
the patient’s visit. This checklist was chosen because it has
good interobserver reliability, was developed specifically
for pediatric patients and has been used in 2 pediatric ED
appropriateness studies.14,15 Secondary outcome measures
included physician determination of the appropriateness of
the referral, triage categories, investigations, treatments,
final diagnosis, disposition, specialty referral, length of ED
stay and parental attitudes toward Telehealth referral. The
visit was deemed appropriate if the physician responded
that the patient needed to be seen urgently in the ED for
any reason.

Data analysis
Descriptive statistics were generated to summarize patient
characteristics for each of the 3 study groups. Chi-square
or Fisher exact tests were used to assess whether the pro-
portion of patients deemed appropriately referred was ho-
mogeneously distributed over the 3 referral route cate-
gories. Estimates of visit appropriateness were computed
along with their 95% confidence interval (CI) using the
Wilson score method.16 Secondary outcomes were com-
pared between study groups using χ2 tests (or Fisher exact
tests when appropriate). Differences in the length of ED
stay were assessed using the Kruskal–Wallis test and the
Mann–Whitney test for post hoc analyses. Assuming a χ2

test with 2 df, an effect size of 0.20 (which is between a
medium and small effect size according to Cohen,17) and
using an α of 0.05 and a power of 80%, we aimed to enroll
a minimum of 81 patients per group.

Results

Sample characteristics
Five hundred seventy-eight patients were enrolled in the
study, with 164 (28.4%) in the autumn, 190 (32.9%) in the
winter, 124 (21.4%) in the spring and 100 (17.3%) in the
summer. There were 347 subjects in the physician-referred
group, 102 in the self-referred group and 129 in the health
line–referred group. The final sample included 27 health
line–referred patients who were missed at registration, but
were enrolled on subsequent review of the health line
faxes. There were 74 patients who identified themselves as
health line–referred, but were subsequently excluded be-
cause no health line fax was received. Fifteen patients who
registered in the ED and then left without being seen were
not included in the final sample for determination of ap-
propriateness by checklist or emergency physician. Patient
and referral characteristics are shown in Table 1. Health
line–referred subjects were younger than patients in the
other 2 groups. Physician referrals were most common
during the day on weekdays, but there was little difference
between health line–referral and self- or parent-referral in
terms of the time of day or the day of the week.

Visit appropriateness and triage categories
Visit appropriateness was determined using the checklist
criteria proposed by DeAngelis and colleagues14 and ac-
cording to the examining physician, and are described in
Table 2. Using the checklist criteria, 406 (72.1%, 95% CI
68.3%–75.7%) visits were deemed appropriate. There was
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Table 1. Patient referral characteristics 

 No. (%) of patient referrals*  

Characteristic Physician, n = 347 Health line, n = 129   Self, n = 102 p value 

Male  182 (52.4) 70 (54.3) 54 (52.9) 0.94 
Median age, yr (IQR) 4.88 (1.29–11.74) 2.91 (0.67–7.04) 4.94 (1.72–10.92) < 0.001 
Recruitment season     0.001 
    Autumn 89 (25.6) 40 (31.0) 35 (34.3)  
    Winter 138 (39.8) 30 (23.3) 22 (21.6)  
    Spring 60 (17.3) 36 (27.9) 28 (27.5)  
    Summer 60 (17.3) 23 (17.8) 17 (16.7)  
Time of presentation     < 0.001 
    Day (0800–1559) 195 (56.2) 27 (20.9) 22 (21.6)  
    Evening (1600–2359) 142 (40.9) 75 (58.1) 61 (59.8)  
    Night (0000–0759) 10 (2.9) 27 (20.9) 19 (18.6)  
Time of week presentation     < 0.001 
    Weekday 263 (75.8) 65 (50.4) 57 (55.9)  
    Weekend (Fri. 1600 – Mon. 0800) 84 (24.2) 64 (49.6) 45 (44.1)  
Patient has a family physician 290 (83.6) 81 (62.8) 73 (71.6) < 0.001 
IQR = interquartile range. 
*Unless otherwise indicated. 
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no statistically significant difference in appropriateness by
referral route.

The examining physician determined visit appropriate-
ness for 407 (72.3%) patients (Table 2). The proportion
of visits that was deemed appropriate was 72.7% (95%
CI 68.2%–76.8%) for physician-referred patients, which
was significantly greater than visits by patients who were
self- or parent-referred (p < 0.001) or health line–referred
(p = 0.002). There was no significant difference in the
physician’s rating of visit appropriateness between parent-
or self-referred patients and those who were referred 
by the health line (p = 0.50). Among visits deemed ap-
propriate, almost all were considered necessary for “med-
ical reasons.” Table 2 also compares the ED triage cate-
gories for the 3 groups. There are clear differences: a
significantly higher number of patients who were referred
by a physician were triaged as “urgent,” “emergent” or
“resuscitation.”

Given that physicians did not determine appropriateness
for 30% of enrolled patients, we compared the triage cate-

gories and discharge disposition for those patients assessed
by a physician for visit appropriateness with those who
were not assessed for visit appropriateness (Table 3). Over-
all, patients for whom physicians did not indicate visit ap-
propriateness were more likely to be admitted to hospital.
If we assume that physicians considered all admitted pa-
tients to have appropriate ED visits, we still find a signifi-
cant difference in appropriateness between groups (p <
0.001). Visits by physician-referred patients were still
deemed to be significantly more appropriate than visits by
patients who were self- or parent-referred (p < 0.001) or
health line–referred (p < 0.001); there was no significant
difference between self- or parent-referred and health
line–referred patients (p = 0.33).

Treatment, investigations, disposition and diagnosis
Table 4 describes the disposition, treatment, and length of
stay for patients in the 3 study groups. In keeping with
their greater acuity, physician-referred patients were signif-
icantly more likely to have an investigation, receive some
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Table 2. Appropriateness of visit to the emergency department and triage categories 

 No. (%) of patient referrals [95% CI]  

Referral characteristic Physician, n = 342* Health line, n = 124* Self, n = 97* p value 

Appropriate by checklist 249 (72.8) [67.9–77.3] 82 (66.1) [57.4–73.9] 75 (77.3) [68.0–84.5] 0.17 
Appropriate because of†          
    Diagnosis 169 (49.4) [44.2–54.7] 42 (33.9) [26.1–42.6] 46 (47.4) [37.8–57.3]  
    Symptoms 138 (40.4) [35.5–45.6] 48 (38.7) [30.6–47.5] 44 (45.4) [35.8–55.3]  
    Parental concerns 53 (15.5) [12.0–19.7] 29 (23.4) [16.8–31.6] 18 (18.6) [12.1–27.4]  
Appropriate because of          
    Symptoms alone 48 (14.0) [10.8–18.1] 19 (15.3) [10.0–22.7] 16 (16.5) [10.4–25.1]  
    Parental concerns 
    alone 

18 (5.3) [3.4–8.2] 10 (8.1) [4.4–14.2] 6 (6.2) [2.9–12.8]  

    Symptoms and 
    parental concerns 

14 (4.1) [2.5–6.8] 13 (10.5) [6.2–17.1] 7 (7.2) [3.5–14.2]  

Appropriate by 
emergency physician‡  

n = 259 n = 80 n = 68 < 0.001¶ 

 208 (80.3) [75.0–84.7] 50 (62.5) [51.5–72.3] 38 (55.9) [44.1–67.1]  
Appropriate because of           
    Medical reasons 201 (77.6) [72.1–82.3] 47 (58.8) [47.8–68.9] 37 (54.4) [42.7–65.7]  
    Social reasons 3 (1.2) [0.4–3.3] 0 (0.0) [0.0–4.6] 1 (1.5) [0.3–7.9]  
    Other reasons 4 (1.5) [0.6–3.9] 3 (3.8) [1.3–10.5] 0 (0.0) [0.0–5.3]  
ED triage category§ n = 344 n = 126 n = 102 < 0.001 
    Resuscitation/ 
    emergent 

37 (10.8) [7.9–14.5] 6 (4.8) [2.2–10.0] 1 (1.0) [0.2–5.3]  

    Urgent 203 (59.0) [53.7–64.1] 58 (46.0) [37.6–54.7] 42 (41.2) [32.1–50.9]  
    Semiurgent/ 
    nonurgent 

104 (30.2) [25.6–35.3] 62 (49.2) [40.6–57.8] 59 (57.8) [48.1–67.0]  

CI = confidence interval; ED = emergency department. 
*Numbers are less than the total sample size because 15 patients left without being seen by a physician after ED registration, and thus were not included in the 
appropriateness by checklist or ED physician analysis. 
†Total > 100% since patients could be deemed appropriate in more than 1 category. 
‡Numbers are less than total sample size because some patients did not have physician assessments of appropriateness completed. 
§ED triage classification is based on the Pediatric Canadian Triage and Acuity Scale.21,22 Six charts were missing a triage classification; thus the n value is indicated in the 
column above for each. 
¶Post hoc pairwise comparisons were between groups: physician and self: p < 0.001; self and health line: p = 0.50; physician and health line: p = 0.002. 
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treatment, be admitted to hospital and have a longer length
of stay. The 5 most frequent discharge diagnoses for the
physician-referred patients were fracture, gastroenteritis,
abdominal pain, pneumonia and upper respiratory tract in-
fection. For the parent- or self-referred patients, they were
viral illness, upper respiratory tract infection, fracture, lac-
eration and croup. For those referred by the health line, the
5 most frequent diagnoses included gastroenteritis, viral
illness, asthma, croup and abdominal pain.

Parental views about Telehealth
Seventy-one (55%) of the parents whose children were re-
ferred by Telehealth and enrolled in the study completed
surveys in the ED. They were asked to report whether they
would have come to the ED had it not been recommended
by Telehealth. Of these parents, 25 (35.2%) stated they
would not have come to the ED, 45 (63.4%) stated they

would have come and 1 (1.4%) was unsure. Among the 
45 patients who would have come to the ED, 29 (64.4%)
visits were deemed appropriate using checklist criteria.
Among the 25 parents who would not have visited the ED,
56% of these visits were deemed appropriate using check-
list criteria.

Discussion

Telephone health lines provide a potentially valuable ser-
vice, but concerns have been expressed that they may not
reduce unnecessary use of the ED, and may even recom-
mend visits in cases in which the parents called for reas-
surance, but would not otherwise have visited the ED. We
found no significant difference in visit appropriateness be-
tween physician-referred, parent- or self-referred, or health
line–referred patients using explicit set criteria that gave
equal weight to diagnosis, symptoms and parental con-
cerns. However, when one compares physician opinion,
triage categories and overall resource use, physician-
referred patient visits had the highest level of appropriate-
ness and health line–referred patient visits were no more
appropriate than self-referred patient visits. As well, the
majority of patients referred by the health line stated that
they would have attended the ED had the health line not
been available. Interestingly, we identified a large number
of patients (74 patients over 4 weeks) who reported being
referred by the health line to the ED but for whom no
record of referral could be found. Although it is possible
that some of the parents who said they had been referred
by Telehealth had in fact been referred, and the fax was
misplaced or the parents had changed the hospital they
planned to visit en route, it is unlikely that this represents a
significant number of patients. The majority of these pa-
tients presented on weekdays when other sources of care,
other than the ED, were available. It is possible that these
patients misunderstood the advice from the health line and
thus influenced the perception that health line patients are
inappropriately referred.

To our knowledge, ours is the first study to compare
health line–referred patient visits with both self- or parent-
referred, and physician-referred patient visits. Previous
studies found levels of appropriateness for health line–
referred patients at 78%–90%,5,7,13 which is higher than the
72% found in our study. Similar to our study, these in-
cluded only patients who were compliant with the urgent
care recommendation made by the telephone health service
and used a variety of methods to assess appropriateness.
For example, one required the examining physician to
complete a questionnaire after the patient visit,7 whereas
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Table 3. Comparison of patients assessed and not assessed 
for visit appropriateness by physician 

 No. (%) of patient visits 

Patient visit 
characteristic 

Assessed for visit 
appropriateness 

Not assessed for visit 
appropriateness 

Physician-referred   

Triage categories* n = 256 n = 88 
    Resuscitation and 
    emergent 31 (12.1) 6 (6.8) 
    Urgent 149 (58.2) 54 (61.4) 
    Semiurgent and 
    nonurgent 

76 (29.7) 28 (31.8) 

 n = 259 n = 88 
Admitted to hospital 27 (10.4) 18 (20.5) 

Self-referred     

Triage categories n = 68 n = 34 
    Resuscitation and 
    emergent 0 (0.0) 1 (2.9) 
    Urgent 31 (45.6) 11 (32.4) 
    Semiurgent and 
    nonurgent 

37 (54.4) 22 (64.7) 

 n = 68 n = 34 
Admitted to hospital 0 (0.0) 1 (2.9) 

Health line–referred     

Triage categories  n = 79 n = 47 

    Resuscitation and 
    emergent 

4 (5.1) 2 (4.3) 

    Urgent 40 (50.6) 18 (38.3) 
    Semiurgent and 
    nonurgent 

35 (44.3) 27 (57.4) 

 n = 80 n = 49 
Admitted to hospital 3 (3.8) 4 (8.2) 

*Triage categories were missing for 3 patients in the physician-referred groups 
and 1 in the health line–referred groups. 
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another had several physician reviewers retrospectively ap-
ply a combination of set criteria and clinical judgment,13

and the third had a single reviewer retrospectively apply
set criteria.5 Although the lower level of appropriateness
found in our study may relate to differences in measuring
appropriateness, the criteria used in these previous studies
did consider a similar combination of historical features,
physical examination findings, investigation, disposition
and parental concerns. Only 1 of these studies13 compared
health line–referred patients with a control group of ED
patients (including both physician- and self-referred pa-
tients). Unlike our study, they found health line–referred
patients were more likely to have been appropriately re-
ferred when compared with other ED patients (80.2% v.
60.5%). Interestingly, although registered nurses, who used
standardized protocols, staffed all the health lines exam-
ined, those in studies other than ours were staffed specifi-
cally by pediatric nurses and were affiliated with children’s
hospitals. Telehealth is staffed by registered nurses, but not
specifically by pediatric nurses, and is not affiliated with a
children’s hospital. It may be that additional pediatric ex-
perience is an important factor, as the Telehealth Ontario
service is designed for the population at large.

Appropriateness research is fraught with difficulties.

Physicians may disagree on which ED visits are ne-
cessary,18 nurses and physicians may not agree19 and there
may be poor correlation between methods of assessing ap-
propriateness.20 As well, since there is no gold standard,21

the best method to assess appropriateness remains equivo-
cal. Current methods include using prespecified explicit
criteria, subjective, implicit criteria (e.g., “Would this pa-
tient’s outcome have been worse had he or she not been
seen for 24 hours?”), some form of acuity staging (e.g.,
triage category) and examining resource use (e.g., investi-
gations completed, treatments given or disposition). A
strength of our study is that we used all these methods to
assess appropriateness.

Evaluations of new health care programs are important
for understanding, verifying or increasing the impact of the
program for the target population. This is particularly im-
portant in the case of a nonprofit or government program,
as we cannot count on profits to measure client satisfaction
or the accountability of the program. Such evaluations can
also improve delivery mechanisms resulting in greater effi-
ciency, lower cost and identification of program strengths
and weaknesses. One of the stated goals of Telehealth On-
tario is to improve “the use of the health care system.”2 In
our study, most measures of appropriateness did not show
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Table 4. Treatment, investigations and dispositions* 

 No. (%) of patient visits†  

Patient visit characteristic 
Physician-referred,  

n = 347 
Health line–referred, 

n = 129 
Self-referred,  

n = 102 p value‡ 

Admitted to hospital 45 (13.0) 7 (5.4) 1 (1.0) < 0.001 
Any treatment 228 (65.7) 66 (51.2) 48 (47.1) < 0.001 
    Medical treatment 178 (51.3) 54 (41.9) 40 (39.2) 0.040 
        Parenteral therapy§ 70 (20.2) 13 (10.1) 8 (7.8)  
        Inhalation therapy¶ 36 (10.4) 14 (10.9) 8 (7.8)  
        Oral antibiotics 14 (4.0) 3 (2.3) 6 (5.9)  
    Surgical treatment 50 (14.4) 5 (3.9) 20 (19.6) 0.001 
        Cast/reduction/splint 33 (9.5) 1 (0.8) 10 (9.8)  
        Sutures 5 (1.4) 0 (0.0) 6 (5.9)  
Any investigation 228 (65.7) 66 (51.2) 48 (47.1) < 0.001 
    Blood work 102 (29.4) 19 (14.7) 11 (10.8)  
    Urine test 96 (27.7) 37 (28.7) 21 (20.6)  
    Radiography 129 (37.2) 26 (20.2) 25 (24.5)  
    Other 37 (10.7) 17 (13.2) 13 (12.7)  
Oral antipyretic/analgesic only 79 (22.8) 23 (17.8) 19 (18.6) 0.41 
Median length of stay, h (IQR) 3.67 (2.58–5.33) 2.67 (1.56–4.04) 2.92 (1.75–4.06) < 0.001 
IQR = interquartile range. 
*Except for length of stay, includes all patients who left without being seen. Length of stay could not be calculated for these 15 patients as discharge time was not 
recorded.  
†Unless otherwise indicated. 
‡Post hoc pairwise comparisons were between groups:  
1. Physician and Self: p < 0.001; Self and Health line: p = 0.07; Physician and Health line: p = 0.019. 
2. Physician and Self: p = 0.18; Self and Health line: p = 0.13; Physician and Health line: p = 0.001. 
3. Physician and Self: p = 0.001; Self and Health line: p = 0.54; Physician and Health line: p = 0.004. 
4. Physician and Self: p < 0.001; Self and Health line: p = 0.53; Physician and Health line: p < 0.001. 
§Parenteral therapy includes intravenous fluids, antibiotics, sedation and any other intravenous medication. 
¶Inhalation therapy includes salbutamol (by metred dose inhaler or nebulizer) and nebulized epinephrine.  
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that ED visits by health line–referred patients were any
more appropriate than those visits by patients who were
self- or parent-referred, although they were no less appro-
priate. Interestingly, during the study period, 3–4 families
per day presented with the understanding that they had
been referred to the ED by Telehealth, when, indeed, no
confirmation of such a referral was received. These find-
ings suggest that clearer communication of appropriate
sources of medical care may need to be given and that al-
gorithms used, at least with regard to pediatric patients,
may need to be reassessed. It must be acknowledged,
however, that this is not an evaluation of all Telehealth pa-
tients but only for those referred to the ED. We cannot
comment on how many ED visits may have been averted
(i.e., families planning on visiting the ED with their child,
who chose not to after communicating with Telehealth)
and the appropriateness overall of Telehealth triage deci-
sions and advice.

Limitations
There are several limitations to our study. Only about 70%
of eligible patients were assessed for appropriateness by
the emergency physician. If admission to hospital is con-
sidered as a surrogate for the degree of illness, those pa-
tients who were not assessed were sicker than those as-
sessed, but this was true across all study groups, so would
not have biased the existing comparison. As well, the treat-
ing physician may have been aware of the referral route
and study purpose and thus been biased in his or her deter-
mination of visit appropriateness. We attempted to address
this issue by promoting the study as an assessment of ap-
propriateness of ED patient visits in general rather than for
those referred in a specific manner. We were also unable to
compare the agreement of visit appropriateness between
our explicit checklist criteria and physician opinion, given
that 30% of patients did not have both measures of appro-
priateness completed. We also did not capture all health
line–referred patients on their initial presentation to the
ED. We were, however, able to identify the 27 “missed”
health line–referred patients through a review of all health
line faxes and thus complete their chart review. We may
have also missed some physician-referred patients at regis-
tration, but we believe this to be a small number, as billing
data show that on average there are 90 physician-referred
patients per week at our institution (and we enrolled 346
over 4 weeks).

As with any observational study, there is a theoretical
possibility of selection bias that could confound results. In
the case of our study, there is a possibility that patients
who were referred to the ED by the 3 modes of referral 

under study could differ if certain groups of patients (or
their parents) self-selected into a particular route of refer-
ral. Rather than being a limitation of the study per se, this
merely reflects the reality of the ED. Moreover, because
our study was conducted in a Canadian province that pro-
vides access to a universal health care system, patients’
routes of referral to the ED should not be confounded by
those factors that are associated with access to care in
countries without universal systems. It is not surprising
that the physician-referred patients were, on many mea-
sures, deemed to be the most appropriate visits, as these
patients had been recently examined by a physician. How-
ever, one would have expected the health line–referred pa-
tients to be more appropriate than self-referred patients as
they, too, had received some medical screening and advice,
but this was not the case. Although slightly fewer health
line–referred patients had family physicians than self-
referred patients, the self-referred patients reported that
they had not sought their family physicians’ advice before
ED presentation. As well, given the universal health care in
Canada, any patient, with or without a family physician,
can access walk-in clinics (staffed by physicians) during
daytime and evening hours. Consequently, having a regular
family physician should not be a factor in the use of a tele-
phone health line service. Given that the health line–
referred patients were younger than parent- or self-referred
patients, it is possible that the health line staff had diffi-
culty assessing the child’s degree of illness, but one could
expect such difficulty to be encountered by the parent- of
self-referred patients as well.

Conclusion

On the basis of physician opinion, triage categories and
overall resource use, physician-referred patients had the
highest level of appropriateness, and health line–referred
patients were no more appropriate than self- or parent-
referred patients. As well, a large number of families re-
ported being referred by the health line to the ED although
we could find no evidence of this. Re-evaluation of com-
munication strategies and algorithms may be needed to im-
prove the effectiveness of health line triage, particularly for
pediatric concerns.
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