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 Abstract 
  Objective .Telephone triage in patients requesting help may compromise patient safety, particularly if urgency is underesti-
mated and the patient is not seen by a physician. The aim was to assess the research evidence on safety of telephone triage 
in out-of-hours primary care.  Methods.  A systematic review was performed of published research on telephone triage in 
out-of-hours care, searching in PubMed and EMBASE up to March 2010. Studies were included if they concerned out-
of-hours medical care and focused on telephone triage in patients with a fi rst request for help. Study inclusion and data 
extraction were performed by two researchers independently. Post-hoc two types of studies were distinguished: observational 
studies in contacts with real patients (unselected and highly urgent contacts), and prospective observational studies using 
high-risk simulated patients (with a highly urgent health problem).  Results . Thirteen observational studies showed that on 
average triage was safe in 97% (95% CI 96.5 – 97.4%) of all patients contacting out-of-hours care and in 89% (95% CI 
86.7 – 90.2%) of patients with high urgency. Ten studies that used high-risk simulated patients showed that on average 46% 
(95% CI 42.7 – 49.8%) were safe. Adverse events described in the studies included mortality (n  �  6 studies), hospitalisations 
(n  �  5), attendance at emergency department (n  �  1), and medical errors (n  �  6).  Conclusions . There is room for improve-
ment in safety of telephone triage in patients who present symptoms that are high risk. As these have a low incidence, 
recognition of these calls poses a challenge to health care providers in daily practice.  

  Key Words:   After-hours care  ,   emergency medical services  ,   primary health care  ,   safety  ,   telephone  ,   triage   

      Introduction 

 The organisation of out-of-hours primary care has 
changed in many developed countries during the last 
decade. In an increasing number of developed coun-
tries it is now provided by physicians who work in 
large-scale organisations [1 – 4], with an important role 
for telephone triage in the initial contact with the 
patient. Triage is the process of determining the level 
of urgency and type of health care required in requests 
for help. Different choices have been made regarding 
the utilisation of telephone triage across countries. In 
some countries telephone triage is performed by physi-
cians [3,5], in other countries by nurses or other non-
clinicians [2]. In addition, triage may be supported by 
computerised decision support systems [2]. 

 Telephone triage may compromise patient 
safety, particularly if urgency is underestimated 
and the patient is not seen by a physician or with 
a delay in time. Identifi cation of medical urgency 

during telephone contacts with out-of-hours pri-
mary care settings has proven to be suboptimal 
[6,7]. This may result in delayed treatment and 
thus suboptimal outcomes [8 – 10], but evidence on 
this is not consistent [11,12]. 

 An older review of studies concluded that patient 
safety of telephone triage in out-of-hours care may 
be compromised [13], but a more recent Cochrane 
review [14] did not examine patient safety in detail 
[11,15,16]. Furthermore, the organisation and deliv-
ery of out-of-hours care has changed substantially in 
recent years, which may have infl uenced telephone 
triage [17,18]. In recent years a number of studies 
on telephone triage have been conducted, which is 
why we decided to perform a review of published 
research on telephone triage in out-of-hours care. 
The aim of this review was to assess the research 
evidence on patient safety of telephone triage in out-
of-hours care.   
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 Material and methods  

 Search strategy 

 We performed systematic searches in PubMed and 
EMBASE databases up to March 2010. The search 
strategy was designed to retrieve studies on telephone 
triage in out-of-hours care in relation to patient 
safety. As  “ telephone triage ”  is a relatively new term, 
we also used  “ telephone consultation ”  and  “ tele-
phone hotline ” , as suggested in previous reviews on 
telephone triage [14]. To identify research on clinical 
performance and patient safety, we searched for out-
come measures concerning urgency estimation, advice, 
referral, and health outcomes. Our search included the 
following text words and MeSH/EMTREE terms: 
 (telephone AND (triage OR consult ∗  OR hotlines)) AND 
(harm ∗  OR safe ∗  OR mortality OR hospitalisation OR 
accuracy OR appropriateness OR sensitivity OR specifi c-
ity OR (patient simulation) OR incident OR (adverse 
outcome) OR (adverse event) OR error) . 

 Furthermore, we checked the reviews of Bunn 
and Crouch [13,14,19]. Finally, we made a list of 
known relevant studies and we checked that our 
search strategy included all these studies.   

 Study selection 

 Inclusion criteria were formulated in relation to the 
research aim (Table I). First, papers were included 
only if they referred to settings open out-of-hours and 
focused on telephone triage in patients with a fi rst 
presentation of a medical complaint. Telephone triage 
was defi ned as a telephone contact in which the care-
giver asked questions to estimate urgency and neces-
sary care level, in order to give advice or refer the 
patient. Second, studies were included only if out-
comes were related to safe performance or subsequent 
adverse events. We excluded studies that were not 
written in English, did not have an abstract or a full 
text article available, as well as letters to the editor 
or comments. Also, we excluded studies that focused 
on telephone consultation for one medical complaint 
(e.g. poison centre) and studies on helplines (e.g. 

tobacco cessation). All search results were indepen-
dently checked by two of the three researchers (LH, 
VR, MS), using the criteria mentioned in Table I. In 
case of disagreement on inclusion, the researchers 
discussed the abstract and, if necessary, retrieved 
the full-text article for detailed information. If the 
two researchers could not gain consensus on inclusion, 
a third researcher was consulted.   

 Data extraction and analysis 

 Two researchers (LH, VR) independently extracted 
study characteristics and safety outcomes from the 
studies included, using an extraction form. The 
researchers compared all extracted data and dis-
cussed cases of disagreement until consensus was 
reached or consulted a third researcher (MS). All 
information presented in the fi nal tables was checked 
by a third researcher (MS). 

 We considered unsafe performance as triage 
which could harm patients because of under-triage, 
under-estimation of urgency, or under-referral. 
These triage outcomes could lead to delay in treat-
ment and thus pose risks to patients. For each 
included study we calculated the percentage of safe 
performance with a 95% confi dence interval, using 
the Wilson Binominal Proportion Confi dence Inter-
val [20]. If the percentage of safe performance was 
not reported explicitly by the authors, it was deduced 
from other reported fi gures. Sometimes only a sub-
set of contacts was relevant for our research aim. 
Summary estimates of safety were calculated using 
weighted averages, corrected for the size of the study. 
Post hoc we distinguished two types of studies: 
observational studies of real contacts, which included 
both urgent and less urgent health problems, and 
prospective observational studies, which used high-
risk simulated patients. For real contacts we pre-
sented fi gures on safe performance (including 
over-triage and over-referral) for studies presenting 
unselected patients and for studies defi ning highly 
urgent patients. High-risk simulated patients (i.e. 
highly urgent patients) were patients with urgent 
health problems who needed direct referral, and we 
calculated the actual safe performance. So, three fi g-
ures of safe performance were presented. Finally, we 
described outcomes related to adverse events, such 
as deaths, hospitalisations, and errors.    

 Results  

 Study selection 

 The searches in PubMed and EMBASE resulted in 
790 and 690 hits, respectively. Many studies were 
excluded because they were not related to actual 

 How safe is telephone triage in out-of-hours 
care?  

 Concerns have been expressed regarding the  •
safety of telephone triage in out-of-hours 
care.  
 We found that safety may be suboptimal in  •
patients who present highly urgent symp-
toms. Improving safety poses a challenge 
given the low incidence of these patients. 



200 L. Huibers et al.

telephone triage or did not report outcomes related 
to patient safety. We included an additional four 
studies from the reviews of Bunn and Crouch, 
which were not identifi ed by our search in data-
bases. We included 34 studies on the safety of tele-
phone triage (Supplementary Table I to be found 
online at http://www.informahealthcare.com/pri/
abs/10.3109/02813432.2011.629150). Of these, 23 
reported on safe triage, 11 on adverse events, and 
two on both. The year of publication varied from 
1989 to 2009. Most of the studies were performed 
in the United States (n  �  12) or the United King-
dom (n  �  8).   

 Observational studies 

 Thirteen observational studies with real patients were 
identifi ed, presenting fi gures on safe performance of 
both unselected and high-risk patients (Table II) 
[21 – 33]. For one study it was not possible to report 
an exact fi gure of performance, because it presented 
a graph rather than fi gures [30]. Ten studies presented 
safe performance in unselected patients (n  �  4934), 
with a weighted mean of 97% (95% CI 96.5 – 97.4%). 
One study examined calls that were not forwarded to 
a physician for confi rmation and found this was 
unsafe in 50% of the cases [27]. Exclusion of this 
outlier resulted in a weighted mean of 98% (95% CI 
97.7 – 98.4%), Also, fi ve studies (n  �  1266) presented 

safe performance in a high-risk population (weighted 
mean of 89%; 95% CI 86.7 – 90.2%). One study of 
Fourny et al. (2009) found that 70% of contacts were 
unsafe (n  �  245); exclusion resulted in a weighted 
mean of 93% (95% CI 91.4 – 94.5%) [26]. Two stud-
ies reported specifi cally on performance in patients 
with a proven acute coronary syndrome (respectively 
87% and 79%) [22,26].   

 Simulated patients 

 Eleven studies that used simulated patients were 
identifi ed, but one was excluded because of unclear 
results (Table III) [6–8,10,34 – 39]. The estimated 
proportion of safe triage contacts varied from 9% to 
100%, for a subset of high-risk cases. The weighted 
mean was 46% (95% CI 42.7 – 49.8%). The setting 
and telephone triage process varied for these studies. 
Six studies were performed at emergency depart-
ment (ED) and urgent care settings [10,34 – 38]. The 
three most recent studies were performed in out-of-
hours primary care settings [6 – 8].   

 Adverse events 

 Adverse events described in the studies included 
mortality (n  �  6 studies) [11,16,26,40 – 42], unplanned 
hospitalisations (n  �  5) [40,41,43 – 45], unplanned 
attendance at ED (n  �  1) [42], and medical errors 

  Table I. Criteria for inclusion of abstracts.  

Theme Defi nition Inclusion  Exclusion 

Setting/population:
Out-of-hours care Care (partly) after offi ce hours At least partly out-of-hours care Only during offi ce hours
Primary care Care for patients with a fi rst 

presentation of a medical 
complaint

Primary care centres, paediatrics, 
ambulance care, and 
emergency departments

Disease specifi c telephone lines, 
secondary medical care

Telephone triage Telephone contact in which the 
caregiver asked questions to 
estimate urgency and necessary 
care level, in order to give 
advice or refer the patient

Computerised decision support 
systems, triage professionals, 
telephone triage advice, and 
referral services

Advice only services, computerised 
triage systems or websites 
(without a triage professional)

Outcome:
Safe performance Triage resulting in an appropriate 

outcome (i.e. no under-triage, 
under-estimation, or under-
referral)

Appropriateness, adequacy, 
under-triage

Appropriateness only related to 
effi ciency

Adverse events Triage resulting in potential harm 
due to inappropriate 
performance and/or delay

Errors/mistakes, near accidents, 
harm, mortality, unplanned 
attendance at ED, unplanned 
admissions within 24 hours

Other criteria:
Study design All levels of evidence were 

accepted
Empirical quantitative studies, 

that is controlled and 
observational studies in clinical 
practice

Descriptive studies, editorials, 
reviews, interviews, letters, or 
comments

Other Non-English, no abstract, no full 
text article available
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(n  �  6; Table IV) [26,33,43,46 – 48]. Eleven studies 
reported solely on adverse events, but St George 
et al. (2005) and Fourny et al. also reported on 
appropriate performance.   

 Mortality.   Six studies reported on mortality. Lab-
arere et al. reported one death after a call with a 
non-urgent disposition [42]. Kempe et al. found 
no deaths in two studies [40,41]. Lattimer et al. 
found a signifi cant difference in mortality between 
triaged patients (0.9%) and control patients 
(0.8%) [11], whereas Thompson et al. did not fi nd 

differences between these groups [16]. Fourny et 
al. stated that in-hospital mortality did not differ 
according to the appropriateness of the initial 
dispatcher ’ s decision [26].   

 Unplanned hospitalisations.   Five studies reported on 
hospitalisations related to under-referral. Stewart et al. 
found that 21% of patients who were not referred by 
the telephone triage centre NHS Direct were admitted 
to hospital compared with 12% of referred patients 
[45]. The under-referral rate with subsequent hospi-
talisation ranged from 0.2% to 5.2% [40,41,43,44].   

  Table III. Safe performance in telephone triage in simulated patient studies (high-risk patients; n  �  10 studies).  

First author Year Setting
Number

  (high-risk cases) Triage

% Safe performance 
(95% confi dence 

interval) ∗ 

Emergency care
Verdile 1989 ED 46   (1 case) In 9% appropriate advice to go to 

ED by ambulance; 61% gave 
advice to visit ED

70   (55.6 – 81.3)

O ’ Brien 1990 Urgent care centres 100   (1 case) In 17 of 100 calls adequate advice to 
consult urgent care centre or ED

17   (10.9 – 25.5)

Isaacman 1992 ED 61   (1 case) 60.4% advised same-day evaluation 
( �  implicit  “ gold standard ” ); 
71.7% advised to see a physician; 
no statistical differences between 
the advice of physicians vs. nurses

60   (47.9 – 71.7)

Evans 1993 ED 30 calls   (none of 3 cases) Correct telephone advice was given 
to 74% of all calls

Not applicable

Kunkler 1994 ED 72   (1 case) In 75% appropriate advice (n  �  54) 
to go to ED by ambulance/car/taxi

75   (63.9 – 83.6)

Aitken 1995 ED and private ED 
clinics

36   (1 case) In 20 of 36 institutions that gave 
telephone advice, the advice was 
adequate (56%)

56   (40.0 – 70.8)

Primary care
Yanovski 1992 Pediatric and family 

medicine (private 
practices and 
hospital)

117   (1 of 3 cases) Appropriate advice for scenario on 
diarrhoea and dehydration: 
fi rst-year residents 52%, third-year 
residents 59%, private practitioners 
44%, and faculty physicians 100%. 
More than one third of all 
residents and private practitioners 
reached inappropriate management 
decisions

60   (50.9 – 68.4)

Moriarty 2003 Primary care 
telephone triage 
system

85   (all 4 cases) 51% of calls were under-triaged (not 
referred)

49   (38.6 – 59.4)

Giesen 2007 Primary care 
physician 
cooperatives

83   (5 of 20 cases) Correct urgency estimation by triage 
nurses in 69%; overestimation in 
12.5%; underestimation in 19% of 
contacts

76   (65.8 – 83.9)

Derkx 2008 Primary care 
physician 
cooperatives

153   (3 of 7 cases) Triagists achieved the appropriate 
triage outcome in 58% of all calls; 
advice was underestimated in 41% 
of all calls and overestimated in 
1% of calls

9   (5.0 – 14.0)

Total weighted mean 753 46   (42.7 – 49.8)

   Note:   ∗  Wilson Binominal proportion confi dence interval.   
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 Unplanned ED attendance.   One study reported on 
ED attendance after an underestimation of urgency 
during telephone triage. Of patients that were advised 
to visit a primary care physician during offi ce hours, 
9.6% were subsequently referred to the ED by the pri-
mary care physician. Moreover, 32.8% of patients with 
self-care advice visited the primary care physician and 
10.1% were subsequently referred to the ED [42].   

 Errors.   A study of St George et al. reported that 
0.023% of all calls to a nurse telephone line involved 
risk incidents, although none had critical outcomes 
[48]. Killip et al. reported that 22% of calls to an 
out-of-hours telephone service could have threat-
ened patient safety; 3% involved errors with poten-
tially serious consequences to patient safety [46]. 
Hildebrandt et al. found 2% clinical harm for 
patient calls that had not been forwarded, whereas 
1% were at risk of future harm [43]. Sher et al. 
performed a follow-up study of a telephone help-
line and found that 3.8% of patient status were 
worse at 24 hours follow-up, although this did not 
result in medical emergencies [47]. St George et al. 
reported that in 1.1% of cases the lower endpoint 
for triage advice posed some risk to the patient 
[33]. Finally, Fourny et al. stated that the time to 
actual medical treatment (reperfusion for ACS 
patients) increased due to an inappropriate decision 
by ambulance dispatchers [26].    

 Discussion  

 Main fi ndings and interpretation 

 Research in real patients presenting at out-of-hours 
care showed that on average about 10% of the tele-
phone triage contacts were unsafe. Studies that used 
simulated high-risk patients showed that on average 
about 50% were unsafe. The types of adverse events 
reported included mortality, unplanned hospitalisa-
tions, unplanned ED attendance, and medical errors. 
We conclude that there is room for improvement of 
patient safety in telephone triage in out-of-hours 
care. 

 Studies using simulated patients reported higher 
rates of unsafe contacts than studies using real 
patients. As simulated patients present a limited 
number of  –  potentially complex  –  cases, we suggest 
that studies in real patients are most valid. But 
reports by simulated patients may be more valid 
than data extraction from medical records of real 
patients, because of the objectivity of the measure-
ments. As both designs have advantages as well as 
disadvantages, making a choice is also a matter of 
feasibility. T
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 Furthermore, simulated patient studies had lower 
scores on safe performance compared with real patient 
studies. This most likely is partly due to the focus on 
high-risk cases in the simulated patient studies. These 
cases were carefully designed to allow a straightfor-
ward interpretation of the decisions taken. Also, 
appropriate decisions have been predefi ned, so that 
deviations from optimal decisions are more easily 
detected. Real patient studies often use expert review 
to assess appropriateness after the actual contact. 
These contacts may include many aspects that make 
a range of decisions legitimate. As a medical condi-
tion can change over time, decisions could be infl u-
enced by the timing of expert review. Even an 
estimated highly urgent contact is often less urgent 
afterwards, particularly in primary care. So, there 
could be hindsight bias in expert review studies. 

 Since out-of-hours care involves large numbers of 
contacts, the accumulated effects of unsafe telephone 
triage are substantial at population level and in patients 
with many contacts over time. Many developed coun-
tries have examined the rate of adverse events in hos-
pital care. A systematic review reported that one or 
more adverse events occurred in 9.2% of all patients 
admitted to hospital [49]. Relatively little is known 
about patient safety in primary care settings, and even 
less in out-of-hours primary care. A retrospective 
patient record review study in Dutch out-of-hours pri-
mary care physician cooperatives in 2009 found 
patient safety incidents in 2.4% of all contacts; a third 
of these were related to telephone triage [50]. This 
study was based on medical records, so these fi gures 
are best compared with studies in real patients. The 
lower fi gure may show the benefi ts of recent reforms 
in out-of-hours care in the Netherlands, such as the 
introduction of a primary care physician who approves 
all telephone triage decisions. 

 Unsafe telephone triage does not always result in 
harm to patients. A considerable number of patients 
who visited an out-of hours service will have a return 
or follow-up consultation. Patients may act upon 
feelings of non-safety and therefore receive appropri-
ate care within a reasonable timeframe and without 
serious consequences, even when they were initially 
inappropriately managed [26,41]. Moreover, in most 
cases patients ’  conditions will not deteriorate quickly, 
so there is often time to correct the initial health care 
decision [40].   

 Strengths and limitations 

 This review of observational research in telephone 
triage provided robust estimates of the safety of tele-
phone triage at out-of-hours care. Nevertheless, 
some limitations have to be mentioned. Despite our 
systematic searches we may have missed relevant 

studies, because of inconsistent use of key words or 
a differential presentation of studies. For instance, we 
missed four studies from the reviews of Bunn and 
Crouch. Second, it is important to stress that our 
post-hoc distinction between research in real 
patients and research in simulated patients is asso-
ciated with a number of differences, including clin-
ical cases presented, measures of safety, and 
denominator for the calculations. The calculation 
of percentages for actual performance was made 
partly after interpretation of the study results and 
depended on the information available in the arti-
cles. Moreover, we focused on under-triage, under-
estimation, and under-referral as triage outcomes 
that might compromise patient safety. However, 
over-triage could also compromise patient safety, if 
it results in an overload with insuffi cient resources 
and delay in treatment. Furthermore, it could result 
in other problems, such as overtreatment and 
 medicalisation. Moreover, the articles included 
represent a range of settings, cases, and triage pro-
fessionals, which limits the generalisability. We were 
not able to analyse differences concerning settings 
and triage professionals, because the number of 
included studies was limited. Finally, not all 
included studies reported fi gures on adverse events, 
and the studies on adverse events often did not 
have enough power to detect differences in clinical 
outcomes, given their relatively small sample sizes 
[16,26]. Also, these adverse events were probably 
not all preventable/avoidable by improving the 
quality of telephone triage.   

 Implications for clinical practice 

 In many countries telephone triage has a crucial role 
in the organisation and delivery of out-of-hours care 
[5,14,51]. It is expected to control workload and 
costs, while maintaining high safety of patient care 
[14,51]. An obvious question is how telephone triage 
can be improved. Computerised decision support 
systems have been tested, but it seems important to 
improve their clinical relevance substantially con-
cerning safety and effi ciency. Another approach is 
better training of nurses who are responsible for tele-
phone triage. The quality of history-taking is essen-
tial for an appropriate triage decision [6,52]. The use 
of triage protocols can prompt nursing staff to ask 
appropriate questions [36] and identify accurately 
the patients at highest medical risk [41]. Education 
of triage nurses and physicians might contribute, as 
well as supervision and counselling by physicians 
[6,7,21]. Because of the low incidence of patients 
with urgent medical complaints [53], education 
should focus on the recognition of urgent calls and 
an adequate response to them.   
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 Implications for future research 

 Studies on safety of triage are relatively old, especially 
when taking into account recent reforms of out-of-
hours care. New studies on safety of telephone triage 
are needed to inform health policy. As different models 
for organising and providing telephone triage exist, 
comparative studies on effectiveness are recommended, 
considering different triage professionals and models 
[41]. Furthermore, evaluation of the cost-effectiveness 
of the involvement of primary care physicians for super-
vision of telephone triage is recommended. 
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