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Abstract

National Health Service (NHS) 111 helpline was set up to improve access to urgent care in
England, efficiency and cost-effectiveness of first-contact health services. Following trusted,
authoritative advice is crucial forimproved clinical outcomes. We examine patient and call-
related characteristics associated with compliance with advice given in NHS 111 calls. The
importance of health interactions that are not face-to-face has recently been highlighted by
COVID-19 pandemic. In this retrospective cohort study, NHS 111 call records were linked to
urgent and emergency care setrvices data. We analysed data of 3,864,362 calls made
between October 2013 and September 2017 relating to 1,964,726 callers across London. A
multiple logistic regression was used to investigate associations between compliance with
advice given and patient and call characteristics. Caller’s action is ‘compliant with advice
given if first subsequent service interaction following contact with NHS 111 is consistent with
advice given. We found that most calls were made by women (58%), adults aged 30-59
years (33%) and people in the white ethnic category (36%). The most common advice was
for caller to contact their General Practitioner (GP) or other local services (18.2%) with vary-
ing times scales. Overall, callers followed advice given in 49% of calls. Compliance with tri-
age advice was more likely in calls for children aged <16 years, women, those from Asian/
Asian British ethnicity, and calls made out of hours. The highest compliance was among
callers advised to self-care without the need to contact any other healthcare service. This is
one of the largest studies to describe pathway adherence following telephone advice and
associated clinical and demographic features. These results could inform attempts to
improve caller compliance with advice given by NHS 111, and as the NHS moves to more
hybrid way of working, the lessons from this study are key to the development of remote
healthcare services going forward.
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Introduction

Medical telephone helplines have become available to patients in many western countries as
the first point of contact [1, 2], usually for urgent care particularly during out-of-hours [2-4].
Such helplines provide 24/7 medical advice services, which enable callers to speak with a health
professional about their medical concerns to assess clinical need, gain advice and reassurance,
with onward referral to a range of other services as appropriate [5-7]. Helplines such as
National Health Service (NHS) 111 were developed to effectively function as a triage system to
direct callers to the right service and alleviate pressures on emergency services and unnecessary
calls to 999 emergency ambulance service [8, 9].

With triage pathways based on evidence-based practice, one would expect that patients
would follow the advice. However, if they are not reassured, they may seek care from other set-
tings, such as emergency services, particularly during out-of-hours. This may have a negative
impact on overcrowding Emergency Departments (EDs) with non-urgent cases. It is therefore
important to investigate the extent to which callers follow triage advice and understand the fac-
tors associated with non-compliance.

In this paper, the caller’s action is defined to be ‘compliant’ with the advice given if the first
subsequent service interaction in the flow is with a service that is consistent with the advice
given. This definition aligns with previously published conceptualisation of triage compliance
[10]. A meta-analysis in 2012 suggested that patient compliance with the advice given in tele-
phone triage helplines was 62% [11]. In an Australian study with adults aged 45 years and
older, there was 68.6% compliance with “Attend ED immediately” advice, 64.6% with “See a
doctor” advice and 77.5% with “Self-care” advice, while self-referral to ED within 24h followed
7.0% of calls [10]. In another study, 66.5% of callers were compliant with advice to attend an
ED, while 6.2% with low-urgency dispositions self-referred to the ED within 24 hours [12].
Callers that were compliant callers were significantly less likely to be triaged to the least urgent
ED triage category compared to the general population [12]. The main reported reasons for
non-compliance are having heard different advice, as well as callers’ intentions and health
beliefs. For example, compliance was high if the triage advice matched the patient’s initial
expectations for care [13].

NHS 111

The emergency care system in England includes hospital EDs, hospital-based walk-in urgent
care (WIC) centres, emergency ambulance, minor injury unit (MIUs), and General Practi-
tioner in- and out-of-hours (GP OOH) services. The NHS 111 telephone service was estab-
lished in 2010 to improve access to urgent care in England. NHS 111 was set up as a helpline
for non-emergency matters, alongside 999 which is set up for emergency, life-threatening situ-
ations. Its purpose is to provide advice and to signpost people to the right level of service,
whether a GP, a Walk-in Centre or an ED. The NHS provides guidance to the public about the
appropriate services per the severity of their situations, with guidance when to call 111 or 999
(https://www.nhs.uk/nhs-services/urgent-and-emergency-care-services/when-to-call-999/).
The service is operated 24/7 by non-clinical call handlers who triage calls to different services
using clinical algorithms. Call handlers can also directly dispatch an emergency ambulance,
and/or book appointments for callers to other telephone-based services.

Early evaluations of the NHS 111 revealed low awareness of the service [14], and no
improvement in perceptions of urgent care or the health service [15]. In following years, the
usage of NHS 111 has significantly increased [16].

Analysis of unadvised, non-urgent type 1 (considered “avoidable”) emergency department
attendance after contact with the NHS 111 using national data showed that for every 20 calls
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where patients were not advised to attend ED, one resulted in and ED attendance within 24
hours [8]. Calls were less likely to result in an ED attendance when the patient received direct
clinical input but more likely when the patient was a woman or children aged 0-4 years [8]. In
a paediatric study analysing 11,279 calls to NHS 111 in Northwest London, 18.5% of callers
were advised to attend an ED, and 63.8% of these attended within 10 hours. Callers who spoke
to a GP during the NHS 111 call (rather than with a nurse) were less likely to attend an ED
than other callers who did not speak with a GP [17].

The outcome measure in these studies was an ED attendance following an NHS 111 call.
We aimed to explore a broader range of endpoints after and NHS 111 calls, including access to
GPs, access to WIC centres, and ambulance dispatches. Referring patients to the correct path-
way is essential to deliver safe and cost-effective care and understanding factors that increase
patient compliance with the advice is crucial to provide the best care. It is therefore important
to investigate the extent to which callers follow triage advice and understand the factors associ-
ated with non-compliance. The objective of this study was to investigate the extent to which
callers comply with triage advice from the NHS helpline and explore factors associated with
non-compliance following first interaction with 111 for a given complaint.

Methods
Data linkage

Datasets were linked and de-identified by Northeast London Commissioning Support Unit
(NEL CSU). Firstly, we obtain time-ordered sequences of service interactions (i.e., NHS 111,
GPOOH, WIC, EDs; MIUs, and ambulance services) for each patient. We grouped these
sequences into sets of service interactions relating to distinct clinical complaints. Each of these
sequences is referred to as a ‘patient flow’. Simply put, a ‘flow’ is an ordered series of service
interactions that a patient has undertaken in response to a specific clinical complaint. By this
definition, any given patient can have several ‘flows’ related to different conditions and involv-
ing various services and further calls to NHS 111. A flow can last hours, days, weeks, months,
or years. Finally, to determine reasons for calling NHS 111, we used symptom groups, “READ
codes”, and presenting complaint information, relating to NHS 111, GP OOH and ED data,
respectively.

Study design

This was an observational study, using linked data from the NHS 111 helpline and other
urgent services.

We excluded records where any of the following important variables were missing: patient
identity number, date-time stamp, unique reference code (for linking patient records from
NHS 111 through to primary and/or secondary care services), triage advice, gender, age and
ethnicity. We excluded flows containing no 111 calls; events within a flow that occurred before
the first 111 call in that flow; and records with inconsistent or implausible patient sociodemo-
graphic information, including records where age recorded in different service records was
inconsistent (differed by more than one year).

Patients and callers

The study cohort comprised patients of all ages for whom at least one call was made to the

London NHS 111 helpline between October 2013 and September 2017 (N = 1,964,726). The
person making the call—the caller—was not always the patient (e.g., a parent calling about a
child or a carer calling on behalf of the patient, where often the caller might be the decision-
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maker as well). Furthermore, data concerning the demographics of the caller were missing in
over half of the call records and therefore were excluded from further analysis.

Outcome variable—Compliance with advice

The outcome variable was compliance with the advice given in the NHS 111 call. Our focus
was on compliance with the advice given on the first contact for a particular clinical complaint
(I.e., our analysis was restricted to events following the first NHS 111 call within each flow).
The caller’s action is defined to be ‘compliant’ with the advice given if the first subsequent ser-
vice interaction in the flow is with a service that is consistent with the advice given. This defini-
tion aligns with the previous conceptualisation of triage compliance [10]. We developed a
classification of whether each action taken by callers was consistent with each type of advice
given. For example, if a caller was advised to attend ED but the next service interaction was a
GP OOH, this flow would be considered non-compliant. Where the advice given was for the
caller not to attend or contact another service, this was designated “self-care”, and the caller
was deemed to comply with this advice if they did not subsequently interact with any service
in relation to the same clinical complaint.

Predictors

Patient sociodemographic characteristics include age, sex, and ethnicity, as recorded at first
contact with NHS 111. Call features include the time of call, and NHS 111 triage advice.

Statistical analysis

We examined distributions of NHS 111 patient characteristics, and urgent and emergency ser-
vice usage following the first contact with NHS 111. Compliance with triage advice was
described through a contingency table of the advice given against the action taken by the
patient. Factors associated with compliance with triage advice were investigated using contin-
gency tables, and a multiple logistic regression model [18] for compliance. The binary variable
was compliance, predicted by gender; age group; ethnicity; triage advice; and time of the call.

For the regression analysis, flows whose first call to NHS 111 was missing triage disposition
information were also excluded because it was not possible to determine whether they adhered
to advice or not. It was impossible to determine the outcomes of calls for which the disposition
was to attend other services such as other agencies, midwife or labour suites, social services.
This is because these services were often not captured in subsequent data, meaning that it was
not possible to determine if a caller had complied with triage advice. For that reason, calls with
this disposition were excluded from the regression analysis. Results are reported as odds ratios
with 95% CI. We conducted the analysis using the R statistical software (version 3.0.0 for
Windows).

Ethics statement

Research ethics approval was not required for this study, as it involved retrospective analysis of
de-identified data, and the NHS Digital Confidentiality Advisory Group approved the use of
the data for the purposes and stated aims of this study. Provider Caldicott Guardians approved
the use of the data for the purposes of this study, including the linkage of de-identified data as
outlined above.
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Results

The data linkage process identified 18,970,319 unique flows between October 2013 and Sep-
tember 2017. Of these, 3,703,094 flows contained at least one NHS111 call. Following exclusion
of records with missing data, the final dataset had 3,579,786 flows relating to 1,964,726
patients.

Patient characteristics

The majority of the calls were made for women, adults aged 30-59 years and for those of white
ethnicity (Table 1).

Reasons for calling NHS 111

Reasons for calling were grouped into high-level categories, since there were a large number of
distinct symptoms and other reasons recorded. The ten most frequent reasons for calling NHS
111 are summarised in Table 2. These reasons accounted for 37% of the first calls to NHS 111
within each flow. For the remaining calls, the specified reason occurred less frequently, or the
reason for calling was unknown.

Rates of compliance with triage advice

For 759,138 (33.2%) of the 3,579,786 flows included in this analysis, the advice given was docu-
mented, in the remaining 2,391,591 (66.8%) was missing. The most common advice given was
to attend primary and community care (18.2%). The highest (83%) compliance was observed

Table 1. Socio-demographic characteristics of 1,964,726 patients at first contact with the NHS 111 service.
Patients (n = 1,964,726)

Sex
Women 1,130,984 (58%)
Men 818,742 (41%)
Unknown 15,000 (1%)
Total 1,964,726 (100%)

Age Group
<12-months 127,759 (7%)
1-4 177,917 (9%)
5-15 165,952 (8%)
16-29 504,695 (26%)
30-59 647,058 (33%)
60-79 202,119 (10%)
>80 127,278 (6%)
Unknown 11,948 (1%)
Total 1,964,726 (100%)

Ethnicity
Asian/Asian British 170,578 (9%)
Black/African/Caribbean/Black British 126,071 (6%)
Mixed/Multiple ethnic groups 63,442 (3%)
Other ethnic groups 40,352 (2%)
Unknown 848,959 (43%)
White 715,324 (36%)
Total 1,964,726 (100%)

https://doi.org/10.1371/journal.pone.0267052.t001
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Table 2. The most frequent reasons for calling NHS 111 within each of 3,579,786 ‘Flows’.

The ten most frequent reasons for calling NHS 111

Symptoms Total Flows (n = 3,579,786) | % Cumulative Frequency
Unclear urgent condition—ambulance ordered* 282,610 (8.0%) 8.0%
Vomiting, cough, hiccups, bringing up blood 162,738 (5.0%) 12.4%
Head, facial or neck injury 144,821 (4.0%) 16.5%
Health and social information 122,421 (3.0%) 20.0%
Dental Injury, bleeding, toothache or teething 118,662 (3.0%) 23.2%
Diarrhoea and / or vomiting, pregnant over 20 Weeks 106,980 (3.0%) 26.2%
Itch, skin problems 104,515 (3.0%) 29.1%
Genital area problems with or without foreign body 103,123 (3.0%) 32.0%
Chest or upper back Injury or pain 95,273 (3.0%) 34.7%
Pain and/or frequency passing urine 80,946 (2.0%) 37.0%
Other reasons (less frequently occurring reason groups) 1,224,420 (34%) 71.0%
Unknown 1,033,277 (29%) 100%

*The most frequent documented reason was ‘NHS Pathways in house Clinician’ (8%). According to Turner et al, this

category represents ‘Unclear urgent condition—Ambulance ordered’ [9].

https://doi.org/10.1371/journal.pone.0267052.t002

for calls where advice was self-care (Table 3). Further information on subsequent service inter-
actions following the first NHS 111 call is presented in S1 Table in S1 File.

Factors associated with compliance with triage advice

The following results include only the 759,138 flows with documented triage advice. Overall,
in 49% of calls, callers complied with triage advice. Compliance was highest in calls for chil-
dren under the age of 5 (55%) and those aged 5-15 (52%). Compliance was almost identical
among calls for men (50%) vs women (49%). Compliance was highest among those of Asian/
Asian British (52%), and Mixed/Multiple ethnic groups (50%).

A higher percentage (52%) of those calling out of hours compiled with triage advice, com-
pared with those calling in hours (42%). Compliance was highest for callers advised they did
not need to attend another service (81%), and those for whom an ambulance dispatch was
advised (67%). Compliance was lower among those advised to attend ED (43%) and Primary
and Community Care (35%).

The results in Table 4 reveal the biggest impact on compliance was the ‘advice given’. The
differences in the proportion of callers that complied vs. those that did not, for the remaining
variables were small.

As in the univariate analysis above, results of multiple logistic regression analysis (Table 5)
show that calls for younger children were most likely to be compliant, with the age group most
likely to comply being for children aged < 12 months. Calls on behalf of children aged < 4
years were only slightly less likely to comply (OR 0.90, 95% CI 0.88-0.92). The age group least
likely to comply with triage advice was >80 (OR 0.67, 95% CI 0.65 to 0.68). Whilst compliance
was only slightly lower in men compared with women (OR 0.95, 95% CI 0.94 to 0.96), this was
nevertheless statistically significant. This small difference was not apparent in the univariate
analysis and may be related to interactions between sex and other variables. As in the univari-
ate analysis, compliance was highest among calls for those of Asian/Asian British ethnicity,
with statistically significant differences in compliance between this group and other ethnicities
(p < 0.001). Compliance with triage advice was significantly lower for calls made in-hours
compared with out of hours (OR 0.59, 95% CI 0.58 to 0.59), consistent with the univariate
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Table 3. The rates of compliance with triage advice for each of 3,579,786 ‘Flows’.

Advice given by NHS 111 Action taken by caller Compliant Frequency (%)
Ambulance Dispatches 123,627 (3.5%) 111 No 1,056 (1%)
999 —ambulance dispatch Yes 85,532 (69%)
ED No 15,750 (13%)
GP OOH No 8,696 (7%)
UCC/MIUs/WIC No 608 (0%)
No service No 11,985 (10%)
Total 123,627 (100%)
Self-care 257,949 (7.2%) 111 No 10,121 (4%)
999 No 273 (0%)
ED No 12,477 (5%)
GP OOH No 18,077 (7%)
UCC/MIUs/WIC No 3,853 (1%)
No service Yes 213,148 (83%)
Total 257,949 (100%)
Advised to Attend ED 137,897 (3.9%) 111 No 806 (1%)
999 No 704 (1%)
ED Yes 58,431 (42%)
GP OOH No 20,700 (15%)
UCC/MIUs/WIC No 9,862 (7%)
No service No 47,394 (34%)
Total 137,897 (100%)
*Advised to Attend Other Service 14,279 (0.4%) 111 No 378 (3%)
999 No 23 (0%)
ED No 743 (5%)
GP OOH No 6,911 (48%)
UCC/MIUs/WIC No 56 (0%)
No service No 6,168 (43%)
Total 14,279 (100%)
Advised to Attend Primary and Community Care 654,443 (18.2%) 111 No 10,441 (2%)
999 No 687 (0%)
ED No 46,600 (7%)
GP OOH Yes 227,339 (35%)
UCC/MIUs/WIC No 14,775 (2%)
No service No 354,601 (54%)
Total 654,443 (100%)
Missing 2,391,591 (66.8%) 111 - 62,583 (2.6%)
999 - 134,995 (5.6%)
ED - 286,511 (12%)
GP OOH - 521,870 (21.8%)
UCC/MIUs/WIC - 80,691 (3.4%)
No service - 1,304,941 (54.6%)
Total - 2,391,591 (100%)

Total 3,579,786 (100%)

Column ‘Compliant’ represents the study outcome, and specifies our classification of compliance according to the first service interaction following the first call to NHS

111, within each flow.

*Advised to Attend Other Service: not possible to assess subsequent services as these are not captured sufficiently.

UCC = Urgent Care Centre; and MIUs = Minor Injury Units; WIC = Walk-in Centre. The unit of analysis is flows. “No service” here indicates that no further service

interaction was recorded as part of the same flow.

https://doi.org/10.1371/journal.pone.0267052.t1003
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Table 4. Univariate analysis of patient and call characteristics associated with compliance with NHS 111 triage advice: 759,138 flows with documented triage
advice.

Compliance n = 371,894 (49%) ‘ Non-compliance n = 387,244 (51%) | Overall n = 759,138 (100%) | P
Age group
<12-months 45,002 (55%) 36,225 (45%) 81,227
1-4 42,188 (55%) 33836 (45%) 76,024 p < 0.001
5-15 26,945 (52%) 25,310 (48%) 52,255
16-29 92,306 (46%) 109,455 (54%) 201,761
30-59 101,326 (47%) 112,940 (53%) 214,266
60-79 38,289 (49%) 39,747(51%) 78,036
Elderly >80 25,838 (46%) 29,731(54%) 55,569
Sex
F 223,485 (49%) 236,596 (51%) 460,081 p < 0.001
M 148,409 (50%) 150,648 (50%) 299,057
Ethnicity
Asian/Asian British 61,024 (52%) 56,500 48%) 117,524
African/Caribbean/Black British 42,130 (48%) 45,535 (52%) 87,665
Mixed/Multiple ethnic groups 25,360 (50%) 24,862 (50%) 50,222 p < 0.001
Other ethnic group 10,694 (48%) 11,710 (52%) 22,404
White 232,686 (48%) 248,637 (52%) 481,323
Time of call
Out of hours 278,446 (52%) 260,628(48%) 539,074 p < 0.001
In-hours 93,448(42%) 126,616 (58%) 220,064
Advice given
Ambulance 53,783 (67%) 25,941 (33%) 79,724
Self-care 126,791 (81%) 29,455 (19%) 156,246 p < 0.001
Attend A&E 38,568 (43%) 50,637 (57%) 89,205
Primary and Community Care 152,752 (35%) 281,211 (65%) 433,963

*P-values are chi-square test results. The time of call period included calls made during various times. After-Hours is defined as NHS’s out-of-hours capturing periods

call activity between 6.30 pm to 8.00 am during weekdays and all day on weekends and bank holidays.

https://doi.org/10.1371/journal.pone.0267052.t004

results. Compared with callers where triage advice was ambulance dispatch, those advised to
self-care were nearly twice as likely to comply with triage advice (OR 1.98, 95% CI 1.94 to
2.02). In contrast, those advised to attend ED and primary and community care’ were signifi-
cantly less likely to comply with triage advice (OR 0.35, 95% CI 0.34 to 0.36; OR 0.24, 95% CI
0.24 to 0.24, respectively).

Discussion
Summary of main findings

Overall, 49% of callers complied with triage advice. Patient demographic variables had a small
but statistically significant effect on compliance with triage advice. Compliance was more likely
in calls for children aged <16 years; women; and those of Asian/Asian British ethnicity. Call
characteristics had a larger effect on compliance, with higher compliance (52%) among those
calling out of hours compared with those calling in hours (42%). The advice given had the big-
gest effect on compliance, with 81% of those advised not to seek further care complying with
this advice, compared with only 35% and 42% in those advised to attend primary care and ED
respectively.
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Table 5. Logistic regression model results for the association between patient and flow characteristics and compli-
ance with triage advice (n = 759,138 flows with documented triage advice).

OR (95% CI) P

Age

< 12 months* 1

1-4 0.90 (0.88-0.92) p < 0.001

5-15 0.81 (0.79-0.83) p < 0.001

16-29 0.70 (0.69-0.71) p < 0.001

30-59 0.72 (0.71-0.73) p < 0.001

60-79 0.75 (0.73-0.76) p < 0.001

>80 0.67 (0.65-0.68) p < 0.001
Sex

Women* 1

Men 0.95 (0.94-0.96) p < 0.001
Ethnicity

Asian/Asian British* 1

Black/African/Caribbean/Black British 0.84 (0.82-0.86) p < 0.001

Mixed/Multiple ethnic groups 0.85 (0.83-0.87) p < 0.001

Other ethnic groups 0.81 (0.78-0.83) p < 0.001

White 0.86 (0.85-0.87) p < 0.001
Time of call

Out of hours* 1

In-hours 0.59 (0.58-0.59) p <0.001
Advice given

Ambulance* 1

Self-care 1.98 (1.94-2.02) p < 0.001

Attend A&E 0.35 (0.34-0.36) p < 0.001

Attend Primary and Community Care 0.24 (0.24-0.24) p <0.001

*Reference categories for each variable.

https://doi.org/10.1371/journal.pone.0267052.t005

How do these findings correspond with previous studies?

Whilst observed compliance reported in this study is lower than figures previously reported, it
is important to highlight that there is significant variation in reported compliance rates, as well
as differences in study designs and definitions of compliance. Some researchers found overall
self-reported compliance of over 80% in a postal survey of NHS 111 patients [5]. A systematic
review on the appropriateness of, and compliance with, telephone triage services reported
compliance rates to range from 56% to 98% (median 77%) [19]. Many studies included in this
review were based on self-reported data, and such studies overall reported higher compliance
than those based on service interaction or billing data.

The higher compliance among calls on behalf of younger children seen in this study aligns
with [12] who observed similar patterns in compliance to attend ED for children vs adults
(defined as > 17 years). Similarly, our finding that compliance is significantly more likely
where the advice was ambulance referral or self-care is consistent with previous studies [2, 11].
A systematic review similarly found that the level of compliance with advice to attend primary
care was lower than that for both emergency or urgent care and self-care [19].

Our finding of low compliance with advice to attend ED is unusual, with previous studies
showing comparable compliance with advice to attend ED and to self-care [2, 19]. Of those
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who did not comply with advice to attend ED, most did not attend any other service, although
some did contact GP out-of-hours services. The wide variety of health systems and telephone
helplines covered by the existing literature means that comparisons of compliance results
between studies should be interpreted with caution. For instance, studies such as the US study
by [20] or [12] in Australia often have a system where after-hours triaging is done by nurses.
Also, some telephone helpline services are not promoted as widely as the NHS 111 service is in
England and are not as widely used by the public [12]. Furthermore, previous studies on com-
pliance with telephone advice have often been assessed using follow-up self-report surveys or
phone interviews. Although these study designs have been shown to identify patterns and rea-
sons for non-compliance to triage advice, they are subject to bias through self-reporting [13]
as well as small sample sizes [5, 13]. Such studies are also usually retrospective, asking callers to
recall previous usage of telephone triage services.

Policy implications

Telephone triage and advice services have become an acceptable component of delivering
healthcare worldwide [10], with their increasing prominence driven by the high demand for
urgent and emergency care services. These services have transformed patients” access to
healthcare [11], with large numbers of users and high levels of patient satisfaction [5]. Compli-
ance with triage advice is an important outcome of telephone triage services, both in terms of
ensuring patients receive the health care that they need and because it helps demonstrate the
effectiveness of telephone helplines [11]. Compliance could be improved by providing timely,
accessible, reassuring and compassionate advice., incorporating the patient’s wishes as much
as possible. The NHS 111 is a step forward towards achieving this goal, as the information on
the current concern is stored, and they do not need “to tell the whole story again” if they call
again. Poor compliance with triage advice might lead to inefficient resource use, and impaired
clinical outcomes. Improving compliance with advice could otherwise streamline and speed
up the response to healthcare needs. For example, the closest ED to the patient’s home can be
notified by NHS 111 about the patient’s referral to the ED and imminent arrival. This could
shorten assessment and triage time and allow speedier response in urgent cases.

It is clear from the results of this study that the factors affecting compliance most strongly
are call-related factors, the time of the call and the advice given, rather than the patient demo-
graphics. This has implications in terms of prioritising work to improve the effectiveness and
efficiency of urgent and emergency care systems. First, the relatively low levels of compliance
among callers advised to attend ED indicate the importance of understanding why callers do
or do not follow this specific advice. Such an understanding could inform improvements in
the algorithms used by telephone services in assessing risk to patients and what level of subse-
quent care is needed, as well as improving communication where necessary. For example, if it
is found that callers with certain presenting complaints are advised to attend ED but largely do
not do so, this could lead to adjustments in the algorithm used to recommend ED attendance,
so that people are not unnecessarily directed to attend ED. There are important safety consid-
erations in making such changes however, since it may not be possible to distinguish those at
low and high risk fully through a telephone call, and for some presentations, recommending
attendance at ED may still be the only safe option. Finally, compliance with 999 (reported as
69% in Table 3) may appear lower than expected. However, it is important to note that a 999
request may be downgraded to a slower response, suitable to the nature of the clinical features
of the call.

We highlight the need for effective and patient-centred communication skills in a telephone
consultation context, including active listening and active advising skills and structuring the

PLOS ONE | https://doi.org/10.1371/journal.pone.0267052  April 21, 2022 10/14


https://doi.org/10.1371/journal.pone.0267052

PLOS ONE

Compliance with NHS 111 advice

conversation. Studies have found higher compliance when callers feel they can trust the advice
given. For instance, 94.0% of patients reported they followed the advice given to them by GPs
and for 86.8% of patients their reported actions following consultations matched the recom-
mended advice documented by GPs in the Healthdirect database [21]. The same study con-
cluded that improving patient satisfaction with the service and understanding of advice given
can lead to an increased compliance rate [21].

These issues of trust and communication highlight that it is neither realistic nor desirable
for callers to automatically “comply” with triage advice, but rather that they have preferences
and choices that should be considered and respected. This aligns with the view of the person-
centred approach, and patient choice. An Australian study investigating compliance with tele-
phone helpline advice to attend an ED following a call [12] found that callers whose prior
intention was to attend an ED were more likely to be compliant with dispositions to attend ED
immediately, compared to callers with other prior intentions. This highlights the importance
of considering the call advice in context. Furthermore, there are a wide variety of potential
explanations for non-compliance. Studies investigating compliance with triage advice report
that the most common reasons for non-compliance were recall problems, whereby patients
reported hearing a different triage disposition than what was recorded, changing symptom
severity (either increased or decreased), or because patients wanted a second opinion or addi-
tional advice from another healthcare practitioner [2, 6, 10, 13, 22]. This points to potential
avenues for improved care, including interventions that could remind callers of the advice
given after the call, such as what to do if their symptoms change, and where they might seek
additional advice; and introducing an option for a video call to NHS111 instead of a phone
call, to add a more personal communication aspect.

Strengths and limitations

This study represents an analysis of a large, linked dataset covering 4.5 years of data, providing
an in-depth overview of patient pathways following the first call to NHS 111 for a particular
clinical complaint. This is the first comprehensive study using linked data to understand how
patients use other urgent care services following contact with NHS 111. Using linked records
of service use for those contacting telephone services offers a more understanding of ‘actual’
trends and patterns of compliance, compared with self-reported data. Other studies have been
limited to a single endpoint service, such as ED, or have focussed on a specific age group rather
than looking at service use across a population [10, 23, 24].

This study used the ‘flow’ method to separate service interactions with the same patient for
different clinical symptoms or complaints. This method has the advantage that compliance
with advice is measured in relation to the same symptom or complaint that the advice was
given for. This is especially important in cases where a patient has multiple long-term condi-
tions any of which may result in need of healthcare services.

As in many studies investigating administrative, routinely collected healthcare data, this
data was affected by missing information [2, 3]. This included triage advice and the reason for
calling. It is not clear why triage advice was missing for a significant proportion of calls. This is
something that telephone helpline services should consider addressing in future, as improved
completeness of this important field would strengthen future research into compliance. Data
were not available on the actual and perceived severity of the clinical complaint, which could
influence the likelihood that callers will follow advice given. There were also examples of
patient socio-demographic information that was inconsistent across linked datasets, although
this issue was not widespread. The “relationship to the caller” field was not well populated. For
this reason, we were not able to analyse differences in compliance between callers calling on
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behalf of themselves, and those calling on behalf of someone else. Also, it was not possible to
determine from the available data how WICC, UCC, and MIU centres were operated; for
example, whether they were GP-led or nurse-led. Hence, caution should be exercised when
interpreting the caller’s intention—going to a UCC might be a sensible action for a patient that
has been advised to see a GP. For most calls it was also not possible to establish from the avail-
able data whether patients’ symptoms may have improved or worsened following the call; this
may have impacted on their compliance with advice given. The data did not contain informa-
tion on the nature of self-care administered by callers, or of care administered by others such
as carers, social care providers, or private health providers. The self-care category may there-
fore include callers receiving such support.

The data for this study only included deaths occurring in hospital, and this analysis did not
distinguish between patients who did or did not die within the study period. This is important
when considering the impact of compliance on service use, to ensure all relevant service inter-
actions were included.

Future research

This study demonstrates the impact on compliance of caller demographics, call timing, and
advice given. However, the completeness of data relating to the reason for calling and the clini-
cal nature of the patient’s complaint was not sufficiently high to draw meaningful conclusions
on the relationship between these factors and compliance, and further research is needed to
understand this relationship. This would be facilitated by improved data completeness. Better
data completeness would also facilitate future research exploring death and urgent and emer-
gency care use as competing risks. The relatively low proportion of callers following advice to
attend ED warrants further study, to understand whether there are factors within this particu-
lar subgroup that are associated with compliance. This may facilitate interventions targeted at
improving advice and care for these groups. Qualitative research focussing on reasons why
callers do not follow advice given, especially among the groups identified with lower compli-
ance, may also aid improvement in this area.

Conclusions

On average half of London’s callers to the NHS 111 helpline during the study period complied
with the advice given in terms of healthcare services that they subsequently interacted with.
This represents lower compliance than that is often reported in the literature. Compliance
with the advice given by the helpline varies by caller demographics and by whether the call is
made within working hours but varies most by the type of advice given. Where self-care or
ambulance was advised, compliance with triage advice was relatively high. A record of ED
attendance was only documented for 43% of callers advised to attend ED by the NHS 111 help-
line. This may be an indication that the NHS 111 service over-estimates the urgency of some
patients, potentially resulting in non-compliance or overuse of urgent care services. This sug-
gests the potential for improvement in the accuracy of triage advice.
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