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Abstract
Introduction: Diabetes mellitus has been referred to as an ‘epidemic’ and the World Health 
Organization reported 422 million people with the disease in 2014. Hypoglycaemia is common 
among emergency presentations, yet understanding around the utilisation of emergency medical 
services (EMS) for this is incomplete.

Ambulance service referral pathways for those suitable to be treated in the community have been 
developed as a means of managing this growing demand. However, there is limited evidence to 
suggest how they should be constructed or implemented.

The aim of this review was to examine patients who re-contacted the health services following EMS 
non-transport for a hypoglycaemic episode and to determine if risk factors could be identified. 

Methods: Medline/PubMed and CINAHL online databases were searched for papers published 
between 1998 and 2018 relating to re-contacts following an interaction with EMS. The Cochrane 
Library online database was also searched, as well as manual searches from key journals. Relevant 
clinical manuals, guidelines and specific grey literature were also hand searched. 

Results: After duplicates were removed, 260 articles were identified, with 41 selected for full 
review. These were then reduced by excluding those that did not provide any data on re-contact 
rates/demographics. The remaining papers were then assessed using the Critical Appraisal Skills 
Programme (CASP) appraisal tool and those identified as of low quality were removed. This 
produced 17 papers for final inclusion.

Conclusion: The literature demonstrates that ambulance clinicians can appropriately treat 
hypoglycaemia in the community and identify those requiring further assessment at emergency 
departments. However, due to the very nature of diabetes, repeat episodes will and do occur, 
regardless of community or emergency department management, but these are rarely in the 
acute phase. Some groups are higher risk, but thorough holistic assessment is vital for identifying 
those suitable for community management.
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excluded if they were not in English or from a peer-

reviewed publication. Those not freely available or acces-

sible through the researcher’s existing database privileges 

were also excluded. After a full review these were then 

reduced by excluding those that did not provide any data 

on re-contact rates/demographics. The remaining papers 

were then assessed against the methodologically relevant 

Critical Appraisal Skills Programme (CASP UK, 2019) 

appraisal tool. The total score of positive results was cal-

culated and any articles that did not score at least 50% in 

their relevant CASP checklist were subsequently rejected 

on the basis of quality.

Relevant clinical manuals and guidelines including the 

IHCD Ambulance service paramedic training manual 

(Ambulance Service Association, 1999), the UK ambu-

lance services clinical practice guidelines 2016 (Joint 

Royal Colleges Ambulance Liaison Committee & Asso-

ciation of Ambulance Executives, 2016) and grey litera-

ture in the form of several UK ambulance service diabetic 

hypoglycaemic treat, leave and refer procedures were 

also hand searched. 

Results

After duplicates were removed, 260 articles were identi-

fied, with 41 selected for full review (Figure 1). After a 

full review, these were then reduced by excluding those 

that did not provide any data on re-contact rates/demo-

graphics or were of insufficient quality. This produced 17 

papers for final inclusion (Table 1).

Discussion 

Non-transport/treatment at home rates

As could be expected, the non-transport rates in the stud-

ies were high, given this clinical presentation has been 

identified as suitable for pre-hospital management for 

some time (Ellis, 2002). The mean non-transport rate for 

the 11 studies that reported such figures was 60%, with 

the highest, a study from Finland, describing a figure of 

just under 90% and another from a UK population report-

ing 86% (Mattila, Kuisma, & Sund, 2004; Sampson et 

al., 2017). However, a small number of papers did report 

considerably lower figures, putting them at contrast with 

the general trend (Table 2).

The lowest non-transport rate reported by the reviewed 

studies returned a figure of 29% (Tohira et al., 2015). 

This paper also stood out as it was the only study included 

that was carried out in an Australian population. Differ-

ing levels of autonomous practice, service protocols and 

training could account for some of this variance from Eu-

ropean and North American studies. 

Introduction

Diabetes mellitus has so extensively spread around the 

world’s populations that Cypress and Gleeson (2009) re-

fer to it as an ‘epidemic’ and the World Health Organiza-

tion (2017) reported 422 million people with the disease 

in 2014. 

Within this group, hypoglycaemia is common among 

emergency presentations, and patients diagnosed with 

type 1 diabetes commonly experience one to two mild 

episodes a week, with around at least one severe episode 

a year (Brackenridge, Wallbank, & Lawrenson, 2006; 

Cryer & Arbelaez, 2017; Hirsch, 2009). However, un-

derstanding around the utilisation of emergency medical 

services (EMS) in the pre-hospital setting for hypogly-

caemia is incomplete and, as Villani et al. (2016) point 

out, reported figures can vary widely from 0.6 to 4.7% of 

total attendances.

As a means of more appropriately managing this grow-

ing patient group, ambulance service referral pathways 

were developed as part of a UK wide project aimed at re-

ducing the number of avoidable hospital journeys (Snooks 

et al., 2004). However, there remains little evidence or 

guidance to suggest how they should be constructed or 

implemented (Bell & Fitzpatrick, 2016; Department of 

Health, 2005).

The aim of this review was to examine data surround-

ing those patients who re-contacted a form of healthcare 

following EMS non-transport/discharge/community re-

ferral for a hypoglycaemic episode and to determine if 

risk factors could be identified. 

Methods

A scoping literature review was performed to explore 

pre-hospital hypoglycaemic management and re-contact 

rates. Medline/PubMed and CINAHL online databases 

were searched using the following criteria: (paramedic 

OR ambulance OR prehospital OR pre-hospital OR EMS) 

AND (Hypoglyc* OR low blood sugar OR low blood glu-

cose). The Cochrane Library online database was also 

searched using the same criteria as above and variations 

of the same. Additionally, manual searches were under-

taken from key journals including Emergency Medicine 

Journal, British Paramedic Journal and Journal of Para-

medic Practice. The majority of studies were located 

somewhere around the midway point of the evidence 

hierarchy and to exclude them would have resulted in a 

very limited number of papers for review; therefore all 

levels of evidence/study design were included for screen-

ing and appraisal.

Articles published between 1998 and 2018 were 

screened initially by title and then abstract. Papers were 

Keywords
diabetes; hypoglycaemia; re-contact
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all based on UK models. Outside of the UK, mention 

is made of services encouraging primary care contact, 

but no specific pathways were noted (Lerner, Billittier, 

Lance, Janicke, & Teuscher, 2003; Mattila et al., 2004). 

The earliest article saw a UK ambulance service referring 

patients following a hypoglycaemic episode to a diabetes 

specialist nurse (DSN) led service (Walker, James, Ban-

nister, & Jobes, 2006). A similar pathway was set up by 

Leicester Primary Care Trust where patients were like-

wise referred to a DSN led service for review (James, 

Fairfield, De Groot, & Jackson, 2013). This study claimed 

that given the low numbers of hospital admissions by the 

DSN team, patients could be successfully managed in the 

community if referred by ambulance clinicians. 

The literature discussed a range of referral or primary 

care notification methods by EMS providers, as well 

as highlighting that some make no referrals and leave 

follow-up to the patient’s discretion. No study clearly 

showed referral to a particular healthcare provider re-

duced adverse incidents or ambulance service re-contacts; 

however, qualitative data collected from patients showed 

those benefiting from specific referrals felt much better 

placed to avoid future hypoglycaemic episodes (Walker 

et al., 2006). Given the positive patient feedback from 

specialist referrals and large inconsistencies in follow-up 

when this is made only to a patient’s GP, a specific path-

way seems the most appropriate. 

Two other studies reported non-transport figures below 

50%, although one of these was a short-cut literature review 

which only detailed original figures briefly (Duncan &  

Fitzpatrick, 2016). The third was a retrospective study on 

long-term outcomes for those patients requiring EMS at-

tendance (Parsaik, Carter, Myers, Basu, & Kudva, 2013). 

However, this study only examined those patients with 

type 2 diabetes, therefore limiting the generalisability of 

this figure.

Ambulance service referral 

The earlier studies which reported on EMS treatment and 

non-transportation of patients show little if any referral 

pathways or safety netting (Carter, Keane, & Dreyer, 

2002; Mechem, Kreshak, Barger, & Shofer, 1998). Until 

more recent publications, the literature reveals a practice 

of EMS recommending the patient arrange a follow-up 

appointment with their primary care provider (Anderson 

et al., 2002; Cain, Ackroyd-Stolarz, Alexiadis, & Murray, 

2003). While authors acknowledged the importance of 

such follow-up and recommended structured pathways 

for non-transported patients, there remained inconsistent 

and informal procedures for many EMS providers in ar-

ranging this (Fitzpatrick & Duncan, 2009).

Only four articles that discussed specific diabetic hy-

poglycaemic referral pathways in detail were identified, 

Figure 1. PRISMA diagram of searched literature.

Note: CASP = Critical Appraisal Skills Programme.
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re-contact was via EMS or other healthcare provider, 

such as primary care or self-presentation to an emer-

gency department. 

The re-contact figures reported from the studies re-

flect the view of many authors that while re-contacts oc-

cur, they do not occur frequently in the acute phase and 

a significant proportion of these will be from unrelated, 

subsequent episodes (Cain et al., 2003). The community 

management of clinically suitable patients appears appro-

priate, if specialist teams and primary care can facilitate a 

reasonable time frame for follow-up. 

Many of the articles also attempted to identify what 

patient groups were represented by those re-contacting 

EMS or other healthcare services and these are now the-

matically discussed.

Type 1 versus type 2 

Five of the identified papers specifically discussed find-

ings between type 1 and type 2 diabetes, which included 

both prospective and retrospective studies. Between these 

studies there were mixed views on the influence that the 

diabetes type should have on the attending clinician’s 

pre-hospital transport decisions. 

Anderson et al. (2002) retrospectively studied a physi-

cian led EMS model in Copenhagen and the data ana-

lysed showed that the type of diabetes did not appear to 

influence the attending physician’s decision on discharge 

at scene. Re-contact rates for hypoglycaemia of less than 

5%, along with further analysis of their severity, led the 

authors to conclude that this allows for an EMS system to 

operate pre-hospital discharge that keeps adverse events 

at an acceptably low level. However, the authors fail to 

detail a breakdown of re-contact rates between type 1 and 

type 2, meaning we are left to assume that with no men-

tion of a significant variance, none was noted. 

Re-contact rates

There was virtually no consistency to the presentation 

of data surrounding re-contact rates, with certain pa-

pers choosing to report rates of only those that were 

left at scene and others the overall rates from all calls. 

The time scales for the reported rates varied consid-

erably, with some reporting the re-contact data in the 

acute stages of 24, 48 or 72 hours following the initial 

event, while others described figures up to three months 

later. This meant that analysis of the data at a certain 

time point, such as 72 hours after an initial event, may 

have included very few studies, thus limiting the reli-

ability of any calculations on central tendency. It did 

however provide a wide range of points from which 

to identify trends (Figures 2 and 3). There also existed 

variance between the papers when reporting whether a 

Table 2. Discharge/non-transport figures.

 
Article

Discharge at scene/referral/
non-transport rates (%)

Sinclair et al. (2018) 29.70
Sampson et al. (2017) 86.20
Bell & Fitzpatrick (2016) 38.20
Tohira et al. (2015) 29.00
Hatting & Mikkelsen (2015) 50.00
Khunti et al. (2013) 70.00
Parsaik et al. (2013) 37.60
Mattila et al. (2004) 89.90
Cain et al. (2003) 66.00
Carter et al. (2002) 68.00
Anderson et al. (2002) 84.00
Socransky et al. (1998) 72.20
Mean 60.07
Median 67.00

Figure 2. Re-contact rates for patients not transported.

Note: EMS = emergency medical services; H/C = healthcare. No data for < 7 days EMS, < 3 months both.
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Two further papers seem to support the idea that 

diabetes type need not be a significant factor in influ-

encing clinician decisions surrounding transport to hos-

pital (Fitzpatrick & Duncan, 2009; Walker et al., 2006). 

Fitzpatrick’s systematic review concludes that referral 

follow-up should be in as short a time as possible, regard-

less of diabetes type, somewhat implying both type 1 and 

type 2 could be managed within the community setting. 

In addition, Walker’s paper found that insulin treated type 

2 diabetic patients and type 1 were at an equal risk of 

severe hypoglycaemic episodes (SHEs), although the au-

thors do not adequately address diabetes managed by diet 

or oral medications. 

Other research argues that diabetes type should be a 

consideration when not transferring patients to an emer-

gency department (ED). One such study is Hatting’s paper, 

which reported a mix of type 1 and type 2 re-contacting 

EMS within 24 hours; however, of these patients, the 

subsequent hypoglycaemic episodes were minor in those 

with type 1 diabetes compared to the one patient with 

type 2. Reasons for consideration of diabetes type are dis-

cussed more clearly by Khunti et al. (2013) where it was 

noted that patients who had a diagnosis of type 2 diabetes  

and were not prescribed insulin had a higher transport 

rate to EDs. However, this is not solely attributed to the 

pathophysiology of type 2 diabetes, but rather this patient 

group is more likely to have a greater number of comor-

bidities and be older. 

No study produced strong reasoning or evidence for 

transporting post-hypoglycaemic diabetic patients based 

on type alone, and it thus appears acceptable to manage 

both in the community. Some caution was identified sur-

rounding those patients with type 2 diabetes; however, 

it appears this is more likely due to a range of factors in 

this group.

Insulin treated versus non-insulin 
treated diabetes mellitus 

One of the earliest EMS hypoglycaemia studies appeared 

at odds with what is now common UK paramedic prac-

tice, and recommended all insulin treated patients that 

experience a SHE are transported to EDs (Mechem et al., 

1998). Mechem’s work was limited to include only insu-

lin treated patients and therefore comparison with those 

on other treatment regimens is not possible within that 

study population. 

Subsequent studies have since identified that the fre-

quency of repeat hypoglycaemic episodes in insulin treated 

patients requiring EMS attendance is not as concerning as 

Mechem et al. (1998) suggested. Miller et al. (2001) found 

that repeat episodes of hypoglycaemia experienced by 

those attending a local clinic as outpatients were compa-

rable to those of patients treated by EMS. A further study 

later showed that there was little difference between the 

re-contact rates of those insulin treated patients that were 

transported to an ED or those that remained at home fol-

lowing EMS treatment (Cain et al., 2003). 

Two UK studies carried out by Khunti et al. (2013) and 

Sampson et al. (2017) explore the safety of discharging 

recovered diabetic patients by pre-hospital clinicians. 

Both vary from earlier literature published from North 

America in that these include clinician led non-transport 

decisions as opposed to exclusively patient refusals to 

travel. Khunti et al. (2013) record that diabetic patients 

on insulin represent nearly three quarters of hypogly-

caemic calls, usually have lower blood glucose and are 

suffering a more severe hypoglycaemic episode. Despite 

this, these patients were found to be 69% less likely to be 

transported to an ED. Of those included in Khunti’s study, 

non-insulin treated patients were typically older and had 

Figure 3. Re-contact rates of all hypoglycaemic patients.

Note: EMS = emergency medical services; H/C = healthcare. No data for < 48 hours EMS, < 1 month both, < 3 months all H/C.
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group, but rather the patient’s pre-existing conditions, 

although none of the studies examine this possibility spe-

cifically. It could be the case, as for non-insulin treated 

patients, that transport recommendations are made to re-

duce the risk of adverse incidents in the absence of clear 

evidence demonstrating safety. 

Patient age

One of the earliest studies recommended a greater em-

phasis should be placed on transporting older patients 

to EDs, regardless of pre-hospital treatment outcomes 

(Socransky, Pirallo, & Rubin, 1998). This is further docu-

mented in four prospective studies which highlight ad-

vanced age as a risk factor for hypoglycaemic episodes 

(Cain et al., 2003; Carter et al., 2002; Sampson et al., 

2017; Walker et al., 2006). Of these studies, three discuss 

repeat EMS contacts after the initial attendance and, sur-

prisingly, they do not report a higher instance of repeated 

contacts among the older population (Cain et al., 2003; 

Carter et al., 2002; Sampson et al., 2017). This is likely 

because all the studies demonstrated a higher proportion 

of older patients being transported to hospitals, one study 

reporting 61% for patients over 65 years old versus 24% 

below. The similar re-contact results between the age 

groups could demonstrate that ambulance clinicians are 

accurately identifying patients that require ED treatment, 

particularly given that of those older patients transported, 

a high proportion are subsequently admitted (Socransky 

et al., 1998).

Comorbidities

Parsaik’s retrospective study of type 2 diabetic patients 

showed an increased risk of mortality in those patients 

with a number of comorbidities that required EMS as-

sistance for a SHE. The study also reported that major 

causes of death were respiratory and cardiovascular ill-

nesses, a finding which had been identified previously 

(Evans, Ogston, Emslie-Smith, & Morris, 2006). These 

respiratory and cardiovascular causes of death identi-

fied by Parsaik could be linked to findings in Khunti’s 

study which demonstrated a higher respiratory rate as a 

positive predictor in those requiring transport to hospi-

tal. Further studies acknowledged comorbidities as a risk 

factor in those patients experiencing a hypoglycaemic 

episode pre-hospital but acknowledge higher hospital 

transport rates and admissions in this group may also be 

due to advanced age or treatment types (Cain et al., 2003; 

Sampson et al., 2017; Sinclair et al., 2018).

As for elderly patients, those with increased comor-

bidities showed increased transportation and admission 

rates; however, specific re-contact figures were not de-

tailed. It is likely a large proportion of those patients 

reporting multi-morbidity will also be older and thus 

it is difficult to say if age, frailty or comorbidities are 

the most influencing risk factors in clinician decision 

making. 

a higher prevalence of co-morbidities, making them more 

susceptible to health complications and a poorer response 

to treatment. However, Sampson’s study, while support-

ing the conclusions that elderly patients and those with 

multi-morbidity were at greater risk, highlighted that ad-

verse incidents were more likely among those on insulin 

therapy. 

The authors, with the exception of the very earliest, 

agree that not transporting appropriate insulin treated pa-

tients is safe. However, there was no clear evidence as to 

why some authors recommended transport for non-insulin 

treated patients and it may simply be a risk averse ap-

proach in the absence of findings definitively showing its 

safety. As for diabetes type, it seems prudent to conclude 

that a holistic clinical picture needs to be considered, as 

opposed to recommending insulin treatment as the only 

safe sub-group suitable for non-transport.

Sulphonylureas 

Despite the reported risks of repeat hypoglycaemic epi-

sodes in patients prescribed sulphonylureas, pre-hospital 

EMS re-contact rates are considerably higher among 

those patients treated by insulin, although it should be 

noted that initial encounters are also much higher com-

pared to this group (Fitzpatrick & Duncan, 2009; Samp-

son et al., 2017). Parsaik et al. (2013) report on the 

re-contact rates for each treatment group and again show 

re-contact rates that are lower for the sulphonylurea group 

compared to insulin. Parsaik’s article neglects to state the 

time scales applied to the figures, so it is impossible to 

discern whether re-contacts for one particular group are 

in the acute phase, or many weeks later. For this reason 

it is unclear if re-contacts are the result of an inappropri-

ate pre-hospital discharge or simply a second, unrelated 

event a considerable amount of time later. 

There is an established acceptance that the use of sul-

phonylureas puts patients at an increased risk of acute re-

occurrence of hypoglycaemia and hospital admission is 

usually recommended because of this (Bailey & Krentz, 

2010; Harrigan, Nathan, & Beattie, 2001). However, 

there remains disagreement about how long this period 

should be, and even how long after the initial episode the 

patient remains at risk. Fitzpatrick’s systematic review 

states that the literature currently suggests an observation 

period lasting no less than 24 hours, yet James’s works 

shows there remains a risk even outside of this window. 

Despite this apparent risk, Sinclair, Austin and Froats 

(2018) demonstrated that sulphonylurea use was not an 

independent predictor of repeat events in those patients 

attended by EMS.

A number of studies demonstrated the majority of 

patients prescribed oral hypoglycaemic agents, and spe-

cifically sulphonylureas, are an older population with a 

higher number of comorbidities (Dunning, 2014; Khunti 

et al., 2013; Parsaik et al., 2013; Sampson et al., 2017). 

These demographic findings may highlight that sulpho-

nylureas alone are not an automatic risk factor for this 
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Limitations

The study was limited by the researcher’s own access 

to published studies, as noted; only those freely avail-

able and accessible through existing database privileges 

were included. However, these were relatively small in 

number, with the overwhelming majority identified dur-

ing screening retrieved for full appraisal. While only UK 

treat, leave and refer protocols were screened, these were 

ultimately not included due to absence of re-contact data. 

However, availability of international ambulance services 

procedures may have helped better identify reasons for 

referral/re-contact rate variances across the studies and 

this is an area which would require further exploration.

Conclusion 

The literature demonstrates that ambulance clinicians ap-

propriately treat hypoglycaemia in the community and 

confidently identify those requiring further assessment at 

EDs. However, due to the very nature of diabetes and in-

dividual compliance with treatments, repeat episodes will 

and do occur, regardless of community or ED manage-

ment, but these are rarely in the acute phase. 

Checklists/protocols were shown by Tohira et al. 

(2015) to be inferior to holistic assessment by clinicians 

in identifying those suitable to be managed in the com-

munity setting and the other literature appears to support 

that. While some, such as older patients and those with 

numerous comorbidities, were identified as higher risk, 

there are still many within these groups that can be appro-

priately managed in the community. With increased clini-

cian education, alongside the development of specialist 

roles such as community and advanced paramedics, it 

could be expected that more patients contacting the am-

bulance service following a hypoglycaemic episode will 

be able to benefit from community care while keeping 

re-contacts at an acceptably low level.
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