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Abstract

Background: Hypoglycaemia is a potentially serious condition, characterised by lower-than-normal blood glucose

levels, common in people with diabetes (PWD). It can be prevented and self-managed if expert support, such as edu-
cation on lifestyle and treatment, is provided. Our aim was to conduct a process evaluation to investigate how ambu-
lance staff and PWD perceived the "Hypos can strike twice” booklet-based ambulance clinician intervention, including
acceptability, understandability, usefulness, positive or negative effects, and facilitators or barriers to implementation.

Methods: We used an explanatory sequential design with a self-administered questionnaire study followed by inter-
views of people with diabetes and ambulance staff. We followed the Medical Research Council framework for process
evaluations of complex interventions to guide data collection and analysis. Following descriptive analysis (PWD and
staff surveys), exploratory factor analysis was conducted to identify staff questionnaire subscales and multiple regres-
sion models were fitted to identify demographic predictors of overall and subscale scores.

Results: 113 ambulance staff members and 46 PWD completed the survey. We conducted interviews with four
ambulance staff members and five PWD who had been attended by an ambulance for a hypoglycaemic event. Based
on surveys and interviews, there were positive attitudes to the intervention from both ambulance staff and PWD.
Although the intervention was not always implemented, most staff members and PWD found the booklet informa-
tive, easy to read and to use or explain. PWD who completed the survey reported that receiving the booklet reminded
and/or encouraged them to test their blood glucose more often, adjust their diet, and have a discussion/check up
with their diabetes consultant. Interviewed PWD felt that the booklet intervention would be more valuable to less
experienced patients or those who cannot manage their diabetes well. Overall, participants felt that the intervention
could be beneficial, but were uncertain about whether it might help prevent a second hypoglycaemic event and/or
reduce the number of repeat ambulance attendances.
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primary care.

Experiences

Conclusions: The 'Hypos may strike twice'intervention, which had demonstrable reductions in repeat attendances,
was found to be feasible, acceptable to PWD and staff, prompting reported behaviour change and help-seeking from

Trial registration: Registered with ClinicalTrials.gov: NCT04243200 on 27 January 2020.
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Background

Hypoglycaemia is a potentially serious condition, char-
acterised by lower-than-normal blood glucose levels,
common in people with diabetes [1]. Hypoglycaemia
has immediate (e.g., palpitations, confusion, loss of con-
sciousness, etc.) but also long-term physical (e.g., car-
diovascular, neurological), psychological (e.g., cognitive
decline) or social (e.g., affecting work, driving or quality
of life) effects on those affected [2] and family members
[3] so it needs prompt recognition and intervention.

Severe hypoglycaemia (defined here as hypoglycaemia
requiring third party assistance) is often treated by the
carers of the person with diabetes (PWD) but in some
cases requires Emergency Medical Services (ambulance)
attendance [4]. Recurrent episodes may also require
ambulance attendance or hospitalisation putting pres-
sure on services and increasing costs [5]. However, hypo-
glycaemia can be prevented and self-managed if expert
support is provided [6]. Education on lifestyle (e.g., diet,
exercise) and treatment plays an important role in the
prevention of hypoglycaemic episodes and lack of aware-
ness of hypoglycaemia which can complicate it [7].

Patient information leaflets/booklets have been shown
to be an efficient means of educating people with diabetes
[8, 9]. Kumaran et al. [8] and Sankar et al. [9] identified
that leaflets could improve knowledge and confidence,
which helped PWD to adhere to treatment and better
manage their condition. Conversely, leaflets may be dif-
ficult to read or understand for some (e.g., older) PWD
[10] or add to time on scene for ambulance staff.

“Hypos can strike twice” (HS2) is part of a complex
quality improvement intervention involving ambulance
staff providing treatment and advice to people who have
had a hypoglycaemic attack to access follow-up care
by the general practitioner (GP) or specialist diabetes
team, supported by the provision of an educational HS2
booklet, which the PWD can read when they are fully
recovered from the cognitive and other effects of the
hypoglycaemic episode (See Additional file 1 for a copy
of the HS2 booklet). Its main aim is to prevent repeat
ambulance calls and attendances for hypoglycaemia. A
recent quasi-experimental study conducted in the East
Midlands region of the United Kingdom (UK) demon-
strated positive effects of the “Hypos can strike twice”

(HS2) intervention, including significantly reduced num-
bers of ambulance attendances for recurrent hypoglycae-
mic events and improved care processes [11].

We wished to understand how the HS2 intervention
was implemented, how it achieved its effects, and the
contextual factors external to the intervention itself that
could affect implementation, sustainability, and poten-
tial for wider roll-out into standard practice [12]. Our
aim was to conduct a process evaluation to investigate
how ambulance staff and PWD perceived the “Hypos can
strike twice’, including acceptability, understandability,
usefulness, positive or negative effects, and facilitators or
barriers to implementation.

Methods

Study design

We used an explanatory sequential design with a self-
administered questionnaire study followed by interviews
of PWD and ambulance staff.

Process evaluation framework

We used the Medical Research Council (MRC) frame-
work for process evaluations of complex interventions
to guide data collection and analysis [12]. This included
understanding: the intervention and its causal assump-
tions; the implementation process (how delivery was
achieved, training, resources, etc.) and what was deliv-
ered (fidelity, adaptations, etc.); the mechanisms of
impact (participant responses to and interactions with
the intervention, mediators, unexpected pathways and
consequences); context (contextual factors that shape
theories of how the intervention works and that affect
the implementation, intervention mechanisms, etc.); and
outcomes [12].

Settings and participants

The intervention was implemented across the East Mid-
lands, UK between December 2018 and November 2019
and data were collected from September 2020 to March
2021. Inclusion criteria for ambulance clinicians were
those staff who were actively providing treatment and
advice to people who had experienced a hypoglycaemic
event during the study period and excluded staff who
had not. PWD were included if they were aged 16years
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or over, had diabetes and experienced hypoglycaemia
needing an ambulance service response during the study
period, while excluding those people with diabetes aged
under 16years, who had called an ambulance for reasons
other than hypoglycaemia.

Hypoglycaemia for this study was identified as a clini-
cal diagnosis (recorded as a ‘clinical impression’ on the
electronic ambulance record) of ‘hypoglycaemia’ or ‘dia-
betic problem’ Recruitment was initially conducted by a
researcher working at East Midlands Ambulance Service
(EMAS), who contacted all eligible PWD (using EMAS
clinical records data of incidents categorised above) and
frontline EMAS staff members.

Potential PWD participants received a study pack
(cover letter, participant information sheet, consent form,
questionnaires in paper format) by post, whereas poten-
tial staff participants received the study pack (including a
link to the online questionnaire) by email. The study was
also advertised to ambulance staff on EMAS social media
pages.

At the end of the questionnaires participants had the
opportunity to express their interest in a follow-up inter-
view to discuss their experience with receiving (PWD)
or implementing (staff members) the HS2 intervention.
A researcher from the University of Lincoln, UK then
contacted interested participants directly to arrange and
conduct the interviews.

Questionnaire development and structure

Survey items (for both PWD and staff members) were
constructed following the MRC framework domains
(implementation process, mechanisms of impact, con-
text, and outcomes) [12]. The staff survey comprised 33
items covering staff satisfaction with the HS2 interven-
tion and with the training they had received (Table S1;
see Additional file 2). The PWD survey (Table S2; see
Additional file 2) comprised 29 items, covering PWD’
perceptions and experiences of participating in the inter-
vention. For both surveys, we included a balanced num-
ber of both negatively and positively framed statements
as questions/items. Items were scored on a 5-point Likert
scale.

Statistical analysis

Descriptive statistics were used to summarise survey
responses. Box and whisker plots were used to summa-
rise the distribution of responses showing median and
interquartile range (IQR) for each item for the PWD
survey and for each questionnaire subscale for the staff
survey. Negatively framed items in the staff (Table S3; see
Additional file 2) and PWD survey (Table S4; see Addi-
tional file 2) were reverse scored, so that higher scores
indicated more positive attitudes.
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Exploratory factor analysis using varimax rotation
was conducted on the staff survey after checking if fac-
tor analysis was applicable (KMO >0.7). Cronbach’s alpha
was calculated for internal consistency of identified fac-
tors (subscales) and for surveys as a whole. Multiple
regression models were fitted to explore independent
associations between staff demographic characteristics
and perceptions. P values lower than 0.05 were consid-
ered statistically significant. The main outcomes were
represented by each subscale (or factor) and by the ques-
tionnaire’s overall score. Data were analysed using the
statistical software Stata 15.1.

Qualitative data collection and analysis

The purpose of the qualitative interviews was to provide
a richer understanding of PWD and staff perceptions of
the ‘Hypos can strike twice’ intervention, using the com-
plex intervention process evaluation framework to con-
struct the interview schedule and guide data analysis and
synthesis.

Semi-structured interviews were conducted online (via
Microsoft Teams), due to restrictions imposed by the
Covid-19 pandemic. We also included in this qualitative
data analysis the answers to the free-text questions from
the PWD and survey questionnaires, where participants
were asked “If there is anything else you would like to tell
us about your experience with the booklet, please do so
here” The audio recorded data were transcribed verbatim
and were entered into NVivo 12 qualitative data analysis
software to facilitate analysis. Two researchers (DL, NS)
read and re-read transcripts, which were then coded (by
DL) and discussed with other members of the research
team to then, through an iterative process, organise
codes, develop descriptive and identify analytic themes.

Integration of quantitative and qualitative results

We integrated quantitative and qualitative data follow-
ing the MRC Framework for process evaluation domains
[12]. Our aim was to triangulate findings, by comparing
and contrasting results, as well as finding similarities
between the two different sets of data. We also aimed
to ‘explain’ the quantitative findings by looking in more
depth into the participants’ perceptions of and experi-
ences with the intervention during the interviews. To
present the integrated results we used both a narrative
synthesis and a joint display [13, 14].

Results

Survey responders

In total, 113 ambulance staff members completed the
survey of whom 63 completed it partially; 46 PWD com-
pleted the survey. Participant demographics are shown
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in Tables S1 (staff) and S2 (patients) in supplementary
materials and results (see Additional file 2).

Staff survey findings

According to staff responses, the booklet was given out to
PWD in about half the episodes of hypoglycaemia call-outs
they attended. Moreover, about half of the staff considered
it was easy to implement the intervention and expressed
confidence implementing it (Table 1). Staff responses to
the remaining questionnaire items indicated that the inter-
vention was generally well received. A detailed account of
each item and staff answers can be found in Table S3 in
supplementary materials and results (see Additional file 2).
The reliability coefficient (Cronbach’s a) was 0.89 indicat-
ing good consistency amongst the items.

A subsequent factor analysis identified five main sub-
scales (or factors) with eigenvalues higher than 1. All
subscales had good (>0.7) or acceptable (>0.6) inter-
nal consistency, presented in Table 2. The overall scores
for each theme indicated positive attitudes towards the
intervention and are represented in Fig. 1.

Boxplots indicate medians and IQRs for each factor.
Higher values indicate more positive attitudes.

The results indicated that gender and qualification
were both significant predictors of Intervention’s future
effects.
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Female ambulance staff and Emergency Medical
Technicians were less optimistic about intervention’s
future effects compared with male and paramedic staff
respectively. Detailed results can be seen in Table 3.

PWD survey findings

Almost one third of responders (29.3%) reported
receiving the booklet. The PWD survey had good
internal consistency (Cronbach’s a =0.97) and indi-
cated that the intervention was generally well received
by PWD. The overall score for each item was around
or above the median (of 3), showing that the interven-
tion was considered beneficial by PWD (Fig. 2). The
items that received the lowest scores were items 16
to 22, which assessed a change in behaviour such as
consulting the GP more often, changing diet, drinking
less alcohol etc. Detailed responses to each item can
be seen in Table S4 in supplementary materials and
results (N.B. only 10 PWD answered these items) (see
Additional file 2).

Boxplots indicate medians and IQRs for each item of
the PWD survey, higher values indicating more posi-
tive attitudes. Detailed description of each item can
be found in Table S4, in supplementary materials and
results (see Additional file 2).

Table 1 Number and percentage of staff reporting on the frequency and ease of implementing the booklet

Never Rarely Sometimes  Often Always Median
[Interquartile
range]
1. How often did you give out the leaflet to patients 12 (15.0%) 13 (16.3%) 14 (17.5%) 18 (22.50%) 23 (28.75%) 41[2,5]
with hypos?
2. How often did you complete all the sections of the 15 (18.75%) 5 (6.25%) 8 (10.00%) 15(18.75%) 37 (46.25%) 4[2.5,5]
leaflet?
Very Difficult  Slightly Difficult Neutral Easy Very Easy
3. How easy/difficult was it to implement the HS2? 3(3.90%) 7 (9.10%) 29 (37.66%) 26 (33.77%) 12(15.58%) 31[3,4]
Not at all Slightly Moderately  Very Extremely
4. How confident were you implementing the 9 (11.39%) 8 (10.13%) 18 (22.78%) 35(44.30%) 9(11.39%) 4[3,4]
intervention?
Table 2 Factors, component items and internal consistency of staff survey
Factor Items Cronbach’s
alpha
Factor 1: Intervention benefits Q5,Q8,Q9,Q10,Q13,Q14,Q17,Q28,Q30,Q32 0.93
Factor 2: Intervention usefulness Q6,Q7,Q11,Q12,Q18,Q25,Q33 0.80
Factor 3: Intervention in line with organisation culture Q15,Q16 093
Factor 4: Colleagues'help Q26,Q27 0.86

Factor 5: Intervention’s future effects

Q29,Q31 061
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Fig. 1 How the intervention was perceived by staff

effects.

Qualitative results

Participant characteristics

We conducted interviews with four ambulance staff
members and five PWD with diabetes who had been
attended by an ambulance for a hypoglycaemic event.

Staff interviewees mostly self-identified as male
(3/4), were all of White ethnicity and their ages ranged
between 20 and 55 years. Two were paramedics, one an
Emergency Medical Technician (EMT), and the fourth
an EMT and student paramedic. Staff interviews lasted
between 20 and 49 min.

All PWD self-identified as female and white British or
Irish. Their ages ranged between 35 and 80 years. Two
PWD remembered being offered the ‘Hypos can strike
twice’ booklet by the ambulance staff, whereas three

Table 3 Predictors of staff survey factors and overall outcome

were not offered or could not remember being offered
the booklet. PWD interviews lasted between 13 and
43 min.

We also included free text responses (FTR) to the staff
and PWD survey. Quotes from interviews and survey
responses are denoted ambulance staff (AS) or PWD (P).

Themes

After initial coding and development of descriptive
themes, we developed five analytical themes, follow-
ing the four key components and functions of the MRC
framework (implementation, mechanisms of impact,
context, outcomes) [12], and a fifth theme describing the
participants’ suggestions for future development of the
HS2 booklet intervention.

Predictors Outcomes (factors)

Intervention Intervention Intervention inline  Colleagues’ help Intervention’s future Overall Satisfaction

benefits usefulness with organisation effects

culture

Coef. (95% CI) Coef. (95% CI) Coef. (95% CI) Coef. (95% CI) Coef. (95% CI) Coef. (95% CI)
Gender 045 (—0.09,099) —0.1 (—=044,0.25) —0.01(—063,062) 0.28 (—0.24,0.81) —0.32% (=063, -0.02) 0.14 (= 0.21,049)
Age —0.15(=053,023) —0.1(—0350.15) —0.01(—047,044) —0.13(—0.50,0.25)  0.002 (—0.22,0.22) —0.10(—0.34,0.14)
Qualification 0.01 (—0.27,0.28) —0.01(—0.18,0.16) —0.01(—0.33,0.30) 0.04 (—0.23,0.30) —0.19* (—0.34, — 0.04) —0.001 (—=0.18,0.18)
Years of experience  —0.03(—027,0.22) 007 (—0.09,0.23) 0.07 (—0.23,0.36) 0.13(—=0.11,0.38) 0.03(—=0.11,0.18) 0.03(=0.12,0.19)
Personal historyof ~ 0.01(—0.51,0.52) —0.1(—044,023) —0.003 (—062062)  0.02(—05,053) 0.13(=0.17,044) —0.01(—0.34,031)
Diabetes
Participation in —0.13(=048020) —0.03(—0.25,0.19) —0.03(—043,0.38) —0.2(—052,0.15) 0.17(—=0.03,037) —0.07 (—0.28,0.14)

other interventions

*p<0.05
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Fig. 2 Score distribution represented by medians and IQRs for each questionnaire items of the PWD survey

Implementation process

Ambulance staff members reported successfully imple-
menting the intervention as instructed (fidelity) with
most eligible PWD:

“After I've finished, obviously, all the treatments and
the patient’s hypo has been reversed and they’re able
to understand what I'm talking about, then Id be able
to give all the further information and further advice
using the leaflet, record it and point them to the bits
on it that will be pertinent, and obviously fill that
out and then leave it with them so they can use it in
future, with the idea of preventing further hypos” AS4

“We always make sure we’ve got some on the vehicle
readily available, and if we're going in to a diabetic,
we take it in with us straight away with all the other
equipment that we take in. So, we always fill it out;
we always hand it out; we always make sure we've
got them” AS2

On the few occasions that the intervention was not
implemented the main reason given was not attending
eligible PWD or the PWD’ condition that had deterio-
rated rapidly:

“And then he began to show signs and symptoms
again, despite his blood glucose remaining at a sat-
isfactory, safe level. [ ... .] Then, in the end, we just
called it a day, put ‘Hypos strike twice’ to bed, and
ended up conveying him.” AS3

A few staff members, however, reported seeing booklets
at their station, but not being told that these booklets
were part of an intervention nor that they were supposed
to be giving them out to PWD experiencing a hypogly-
caemic event:

“Leaflets seemed to just appear’ on vehicles and
not many knew why or what to do with them etc. I
received no training or induction on the leaflets”
ASFTRI

As a result, these staff members had never implemented
(or witnessed anyone implementing) the intervention;
taking part in the survey, though, had prompted them to
start handing booklets out to eligible PWD:

“I cannot comment on most of these questions one
way or another as I have not yet used the leaflets as
they were designed for. I will commence using them
as a result of this survey” ASFTR2

Ambulance staff also reported not receiving training on
the intervention but felt it was not necessary since they
found the booklets “self-explanatory”:

“I hadn’t actually been trained in its use, but I don’t
think it was really necessary. These leaflets were
just on our ambulance, they were self-explanatory,
and my crewmate knew about them if I needed any
guidance” AS3

Those who reported receiving training felt it was timely
and relevant:

“Yeah, 1 felt the training was timely and relevant.
We had ... as I say, it was only a few hours as far as
I can remember, it wasn’t a full day, so the timing
was fine. It was related to what we needed to do,
everything was in place for us to then go ahead and
do it” AS1

Finally, staff were reassured knowing they could rely on
colleagues or contact the study team for further guidance:

“....it was fine by me and I managed to do the study
okay, and if there were any problems, I know we had
a contact number and name to contact if we had
any queries” ASI1

Mechanisms of impact
Ambulance staff interviewees who implemented the
intervention reported being positive overall about the
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intervention and its implementation and felt it was being
implemented by other staff as well:

“I think it’s well received, and you do run out of them
on the vehicle sometimes, which would suggest that
they are used, which is good” AS3

They also reported that most PWD were happy and
found it useful to receive the booklet and advice from
ambulance crews:

“Yeah, I'd say about three quarters, three out of four
are positive and welcome the advice. A lot of them
have fed back that they’ve had a diagnosis from the
GP of diabetes, but theyve not really had anyone
sit down and talk to them about the specifics, you
know the diet and what they should do in the event
of a hypo and things like that. So, they definitely find
going over it and having something written down
that they can keep useful” AS4

Some reported mixed views with certain staff not being
as receptive, as they felt the booklet meant extra work for
them:

“Some people say its a waste of time. They say the
patient’s not bothered about it. They say it’s extra
work for them to do. Other people are more keen and
happy to write out more information to cover them-
selves, to help the patient, for adequate safety net-
ting. Generally, I found most people don’t fill it out
from my experience working with them.” AS4

Some also felt PWD were not always receptive to advice
or that the booklet was ‘too much to read”:

“Patients frequently had poor willingness to engage in
any advice written or verbal given to them post active
treatment. Several patients put the leaflet straight
into the bin saying it was too much to read” ASFTR3

This was especially true for newly diagnosed PWD who
were “in denial” or PWD who had diabetes for many
years and were experienced at handling their condition:

“I think on the odd occasion, you get the stroppy
teenager or the in-denial diabetic that'll say, ‘Oh,
yeah, just more paperwork’ or ‘Oh, another leaf-
let] that sort of thing. But that’s probably their own
hang-ups that they've got with being diabetic, espe-
cially in younger ages and young adults who are
struggling with accepting the fact that theyve got
diabetes, which is very hard for some of them” AS2

‘A number of patients were in fact offended at the
idea of the leaflet as theyve had the condition for
many years.” ASFTR4
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Similar views were also expressed by PWD, who felt that
the booklet would be more useful to someone with less
experience (all interviewed PWD had been diagnosed for
many years) or who could not manage their diabetes well:

“If I had been issued the leaflet, I probably wouldn’t
have looked at it because I know what I'm doing” P2

“I don’t remember learning anything new from the
leaflet, but it would certainly have been useful to
somebody who had been recently diagnosed or was
having problems getting adjusted to the condition
and any changes in lifestyle they had to make.” P3

Ambulance staff generally felt that there was a need for
such an intervention, both for safety-netting, as well as a
reminder for the PWD to be cautious to prevent a repeat
hypoglycaemic event:

“Like I say, it encourages us to leave safety-netting
behind and it highlights to the patient that it can
happen again, they should be mindful of the warn-
ing signs, that sort of thing ... So, in that sense, very
beneficial” AS3

Ambulance staff also felt that the intervention was easy
to implement, that it fitted well with their existing role
and workload, and that it enhanced or complemented
care:

“It doesn’t take long to fill in; it’s very easy; it’s not
difficult. So, I don’t see a problem with it” AS2

“It filled a gap because I wouldn’t have felt right
leaving them with no documentation. So, I
would’ve done my own write-up for them and
left it with them, so that if the same thing hap-
pened quickly after or again in the future, any
other responding crews will have the documenta-
tion right there in front of them outlining how we
treated it and how they responded. So, bearing in
mind I was going to do some writing anyway, find-
ing the ‘Hypos strike twice’ documents just gave me
the framework to write out a story basically, for
any other crews coming to the same patient” AS3

“I'd say it ensured it was more detailed with the safety
netting and the ongoing advice on how they can go
about preventing further hypos and it just generally
prompts you to give more information” AS4

In addition, staff members also reported finding the
booklet easy to read and understand, informative, use-
ful as a record of the care they provided, and an addi-
tion to or continuation of their care:
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“It's never a problem and reading them, they're
pretty self-explanatory: there’s nothing in there
that'’s difficult to read; it’s quite easy to go through;
it’s understandable to read; it’s not complicated; it
doesn’t speak in high language; it’s for everybody to
understand. I don’t think I've ever had to explain
anything in it, it’s pretty self-explanatory” AS2

“I feel it is a useful tool to be able to utilise with
patients as it allows us to give the advice as well
as leaving something for them to read and take
away from the visit to encourage them to take more
responsibility for themselves” ASFTRS

“I think interventions like this one are really useful
because it just adds a material level to what we're
telling them and also lasts longer than our advice.
Because, while we're there, they might not take eve-
rything in, because some people, you know, 999 has
been called and they’re a bit stressed, they might
not be thinking about everything, and they've just
recovered from a hypo, so they might not be think-
ing about that anyway. We're often there for a long
time and they've fully recovered, but it’s nice to be
able to leave something behind so that they can
reference it later on. So, yeah, because it bridges
that gap, I think it’s very useful” AS3

Similarly, PWD found the booklet easy to read and
understand and a good summary of advice and
information:

“It is clear, and I would think if English weren’t your

first language, youd still be able to manage that.
And that’s always something I take account of, could
somebody who’s speaking English as a second or
tenth language be able to access, and I'd say yes, they
could” P1

“It’s to the point, it’s not too much to take in [ ... .] I
found the advice very good and it's what I do myself
anyway.” PS5

“... .it’s very short and informative. It wants people
to read it, doesn’t it, the way it’s presented.” P3
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colnshire, don’t test our blood glucose very much
anymore because we wear a continuous glucose sen-
sor, so that’s out of date. [ ... .] ‘Do not drive or oper-
ate machinery for at least 12 hours... The DBI rule is
four hours” P1

“I looked at it and I thought, “Well, it doesn’t even
apply to me that) because that’s for people who are
on — you know we use the term MDI for the way
most people manage their diabetes — but I have a
pump, so we don’t follow MDI protocols, because
they’re not appropriate. So, the leaflet didn’t even,
you know, theres a leaflet being dished out that
doesn’t even cover people on pumps. And there are
now quite a lot of us” P1

Context

Ambulance staff and PWD felt that the success of a book-
let intervention depended on many factors, especially
PWD’ attitudes, motivation, and their willingness to
assume the responsibility for managing their condition:

“«

. there has to be some responsibility from the
patient initially, and there to be an acknowledge-
ment that theyve got a disease that’s not going to
go away, and they have to manage it, and it’s got to
come from them. It can’t rest solely with EMAS” AS2
“ ... .it really depends on the individual and their
attitude and motivation.” P3

A paramedic interviewee also felt that being an expe-
rienced professional can help overcome any potential
implementation-related difficulties:

“Obviously, I'm an experienced paramedic, so there
are hurdles and obstacles that we face every day
really. And you overcome them, and once you over-
come the first one, I think you just flow with it” AS1

In addition, organisational culture was another factor
that staff felt contributed to or detracted from the success
of the intervention:

“We're always encouraged by ours Comms, our
direct managers, our clinical operation managers
that we have at our stations. They’re always encour-

One PWD also discussed aspects of the booklet that they
were not happy with, such as feeling it included incor-
rect or outdated information and was not appropriate for
PWD on pumps:

aging us to use these, to promote them, yes.” AS2

“I do think that it [EMAS’s patient safety and
improvement culture] has changed [as a result of
“It’s not taking account of how diabetes and man- this study] and changed for the better” AS1

agement technologies are changing at an exponen-
tial rate, really exponential. [ ... .] more than 20%
of us, and certainly more than 25% of us in Lin-

Nonetheless, participants also identified various barriers
to implementation of the ‘Hypos can strike twice’ booklet
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intervention. For staff members, the main barrier was to give somebody who'’s had a hypo. [ ... .] I guess
that booklets were not always readily available: it depends why people are going to hospital. Like I
said, if it’s a recurring problem, some people I think
should be referred to their diabetic specialist. A leaf-
let doesn’t feel appropriate to me. And who takes
notice of a leaflet? But that’s just my view. I think a
medical professional should be talking to somebody.
1 think it gives it more significance”” P2

“Many times when I wished to give these leaflets out
there weren'’t any on the ambulance” ASFTR6

“We don’t always have the leaflets available,
whether it’s, you know, we've not had a chance to
check they’re on the ambulance in the first place in
the morning or we got sent straight out or there are Staff had a variety of attitudes towards booklets, with
none available on the station ... ” AS4 some feeling, as certain PWD did, that booklets might

not be enough to change behaviour:
Another barrier mentioned by staff was trying to imple- & &

ment the intervention with PWD who were reluctant to “I believe leaflets will not alter any mindset or
accept the booklet: behaviours. Those at risk of hypos already received
professional literature from other agencies, most of
which is at the bottom of a drawer somewhere. One
patient I attended was given a leaflet but confessed
to never reading it and threw it out” ASFTR7

“Tust when the patients weren’t that keen to partici-
pate or be forthcoming with information.” AS4

“It was just, I think, with the couple of problems
I had, they were newer diabetics, so it was a bit of

“I think, to be honest, the embarrassment of havin
reluctance to take on that medical need really, 1 f €

an ambulance turn up on your doorstep for some

think” AS1 people is enough to make them think, “Gosh, I better
A challenge mentioned by one staff member was being not let this happen again’ So, I think that is proba-
unable to reach the PWD’ doctor to complete patient bly enough. I don’t know whether just a leaflet would
safety-netting: promote that on its own.” AS2

“The doctor wasn’t available; they didn’t answer Other staff felt that, despite some initial scepticism,

their emergency phone basically [ ... .] It was just booklets could affect behaviour change:

to complete the safety-netting and leave at home by “Well, initially I didn’t think it would make a great

contacting the doctor also, but they weren’t as avail-

able as they should've been? AS3 difference, but then when I realised how much it was

prompting me to talk about different things with the

For PWD, one barrier to implementation would be PWD patients and their general lack of understanding of
who were newly diagnosed or with accompanying issues, their condition and how they can prevent hypos,
such as mental health issues, as it would be harder for then I realised it would be more beneficial than I ini-
them to cope with managing their condition: tially thought it was” AS4
“Did you know that a person with type one diabe- This positive attitude towards booklet interventions was
tes, it’s estimated, has to make 180 extra decisions a further supported by staff members who also felt that
day in comparison with somebody who doesn’t have research, especially in quality improvement, has helped
diabetes? ... I think for newly diagnosed people, you advance care and improve outcomes for patients:

know, it is hard. Now, you know, somebody newly
diagnosed would probably find that leaflet an awful
lot more use than somebody who has been diagnosed
for as long as me” P1

“Yeah, weve actually got a colleague who's recently
been diagnosed as a diabetic. She’s quite young and
she’s got this in her arm now, but she’s also got a sen-
sor on it that alerts her phone when she’s actually
PWD also expressed their concern that a booklet might going into a hypo, or going towards, down to a hypo,

not be sufficient to affect change in behaviour: so she knows when she’s got to take stuff on, you
know. But I think all that has come from research

and, you know, on the back of qualitative stuff,
because how can you look into how things have been
affected if you don’t do quality research on certain
subjects and outcomes, you know” AS1

“And if I'm honest, what'’s my view of a leaflet? I
think a leaflet is — by the time you've already had
the hypo and I guess it depends on why people are
having the hypo — a leaflet feels little lightweight
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Outcomes
Ambulance staff stated that implementing the HS2 inter-
vention made them more aware that repeat hypoglycae-
mic events can happen often:

“I suppose it’s really hit me more whilst I was doing
the study to realise that, you know, hypos can hit
twice. [ ... .] I still did what I needed to do to get them
to a recovery stage. But did I think as much as I do
now about them? I down’t think I did. So, you know, I
think it's important that obviously youre aware that
hypos can strike twice” AS1

When asked about the benefits of the intervention for
PWD, staff often reported being uncertain about its out-
comes, as normally crew members do not receive any
feedback on the progress of the PWD after leaving the
scene:

“The only sceptical part of it was whether, when we
referred the patients, did it actually get followed
through. And, as I said to you earlier, we don’t have
that information come back to us so we're not sure
— that is the only thing that I wasn’t happy about.
There must be a way that our research department
can look at that and just let us know ... ” AS1

Despite that, most staff interviewed felt that the HS2
booklet intervention had been beneficial to PWD:

“Obviously, it’s hard for me to say what happens
when I leave, what they do with the information,
and the effect on further hypos with the patients, but
it sounds like they’ve been receptive to the advice in
general and they've taken it on board” AS4

“I think that there will be instances where someone
will have a second one and the leaflet won’t make
any difference, but there will also be people that
the leaflet prevents from having a second one if that
makes sense. So, I don’t think it’s fool proof; but noth-
ing will be, we're dealing with the Great British pub-
lic. There will always be problems, people who don’t
take on the responsibility to manage their own con-
dition and then have it happen again. But I think it
maximises the chances of people recovering and not
going the same way again, on that episode at least”
AS3

They also noted that they had not attended the same
PWD twice for a repeat hypoglycaemic event, providing
further evidence, in their mind, that the booklet had been
beneficial:

“Yes, I think there must be something happening
with them because, yeah, I only thought of that ear-
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lier on because I must have been to hundreds and
hundreds of diabetics, [inaudible] and I must have
been to hundreds over the years, and certainly over
the last few years, I can’t remember going to an
address where I've seen one of these leaflets. So, for
me, that says that there must be something positive
coming out of them because people are looking after
themselves better. You know, maybe they’re looking
at the warning signs a little bit better. I'm not saying
it’s just down to the leaflet entirely, but maybe it has
sparked some thoughts about what they could do to
prevent getting a hypo before it gets too late” AS2

More specifically, staff felt that the booklet provided
PWD with all the necessary advice and information they
need to prevent a second hypoglycaemic event:

“Very likely [the leaflet will reduce repeat ambu-
lance attendances for hypoglycaemic events] if the
patients and the people that you inform take on the
advice given, yeah, because I think a lot of the cases
that I've been to, the hypos, you can find a cause
for it, it's preventable. So, they might have had an
infection, or they’ve not eaten that day, or they've
taken the wrong dose of insulin. Most of them are
preventable with education on how to manage
them better” AS4

“Yeah, so I think because with the leaflet you're
spending more time on scene, so you're giving that
extra knowledge to the patients. Because I don’t
think a lot of them realise that they could have a sec-
ond hypo. And one of the questions we ask routinely
now is, “Once you've had a hypo, do you happen to
have another hypo within a few hours?” At the time,
it was going by the leaflet, so I think it was informing
them well” AS1

The two PWD who remembered receiving a booklet had
different views on whether the booklet had been ben-
eficial. One PWD felt that booklets cannot make a dif-
ference, whereas the second PWD felt that the booklet
had been beneficial, mainly as a reminder to be more
careful:

“No, a leaflet won’t make any difference, you know,
because people will either do it or they won't. [ ... .] A
leaflet, no, it’s just kind of not on the radar really” P1

“Yes, it did. It did help. But I've had to be independ-
ent because I live alone, like so many people. [ ... .]
Just take extra care” P5

PWD who had not received (or could not remember
receiving) a booklet felt that they were already aware of
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the information and advice included in the booklet, so
most likely it would not have made a difference to them:

“Not for me in particular as I nursed for a while so I
knew, and I've been dealing with my own insulin for
a little while, so in many ways it wouldn’t have wor-
ried me not to have it P4

‘I don’t remember learning anything new from the
leaflet” P3

Suggestions for improvement

Participants had various ideas on how to improve the
HS2 intervention. Ambulance staff members, for exam-
ple, suggested including more information about local
support services available to PWD, or even adding a ver-
bal clinician to clinician safety net:

“I think the only thing you could probably do is put
more in there about local services that are available
dependent on location — might be a good thing” AS2

“Free handwriting for further treatments, options
available for useful contacts” ASFTR 8

“I personally feel a verbal clinician to clinician safety
net, such as local diabetic pathways, more beneficial
as it guarantees a HCP [healthcare professional] fol-
low up and more tailored care plan” ASFTR9

A similar suggestion, signposting PWD to other useful
resources, was given by a PWD as well:

“... . that’s where I would go to initially [referring to
the British Diabetic Association website], so maybe a
leaflet that highlights that there is a very well-estab-
lished association with lots of information, because
they do fact sheets” P3

Both ambulance staff and PWD also suggested creating
different types of booklets, based on the characteristics of
the PWD, such as type of diabetes, the medication they
are on, type of monitoring device, their age, etc.:

“Yes, I think especially for type 1s, a separate one for
type 2s. Some that have tablets only and some that
have insulin and tablets as well. Specific ones for
specific age categories would be ... yeah that sounds
a good idea actually. You could have your young
diabetics as well, learning to come to grips with hav-
ing to deal with it for the rest of their lives. I mean,
it'’s going to affect everything. But at the moment, I
think there’s a nice balance in there of information,
because 1 think sometimes too much information
can be overwhelming. For the ones that have been
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dealing with it for years, possibly a smaller version
of it. I don’t know, but yeah, that's a good idea, pos-
sibly” AS2

“Right, two things: one, it needs a different leaflet for
people who use a pump; and two, both the leaflet for
pumpers and MDlers needs to acknowledge that we
use flash and continuous glucose monitors, because
we may be a minority, but we are an increasingly
large minority” P1

“.... things have got to be geared towards individu-
als. It’s not that everybody needs the same” P3

A PWD also suggested replacing the booklet with an app,
offering advice and information depending on the type of
hypoglycaemic event they were experiencing:

“Well, you know, you could just have an app called
something like ‘Hypoaware’ that would have on it
strategies for dealing with different types of hypo.
Because the other thing is, they can be ever so dif-
ferent. You know, you might sort of end up very con-
fused in one sort of hypo; you might end up very, very
depressed, and just end up crying in another hypo.
So, an app that helped you to recognise what type of
hypo it was before you ended up on the floor. Or one
that your carers or whoever found you would be able
to access” P1

Finally, one crew member was so satisfied with the HS2
booklet that they suggested creating and distributing
more booklets for different conditions:

“.... But using it, and seeing it used, putting it into
practice and seeing its effect, now I think it’s perfect
and I think we could do with lots of others” AS3

Integration of quantitative and qualitative results
A summary of the survey and interview data from both
PWD and staff can be seen in the joint display (Table 4).

Implementation

Most ambulance staff members reported implementing
the booklet intervention to all eligible PWD with diabe-
tes experiencing a hypoglycaemic event. However, only a
third of the PWD participants said they had received (or
remembered receiving) the HS2 booklet.

Most ambulance staff reported not having received any
training on the intervention (those who did, found the
training timely and relevant), but also felt they did not
need any support while implementing it and there was
often a colleague they could turn to for further guidance.
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Mechanisms of impact

The intervention was generally well received by both
ambulance staff members and PWD, although staff mem-
bers felt that very experienced and newly diagnosed
PWD, who were in denial, were less receptive.

Ambulance staff also felt the intervention was easy
to implement and felt confident implementing it. They
also felt that participating in the intervention fitted well
with their existing workload and it enhanced or comple-
mented the care they provided. PWD also felt that the
booklet and the advice they received from the ambulance
staff members added value to the care they received. In
addition, both staff and PWD felt the booklet was easy
to read and understand and that it was a good summary
of advice and information. One PWD we interviewed,
though, felt that the booklet included incorrect or out-
dated information and was inappropriate for PWD on
pumps.

Most participants felt there was a need for such an
intervention and that the booklet met the needs of the
PWD. Although our survey results showed that most
PWD and staff members felt that the intervention was
useful and beneficial for PWD, our qualitative findings
painted a different picture. The PWD we interviewed
were all very experienced at managing their diabetes
and had had a diagnosis for many years. As a result, they
felt that they didn’t learn anything new from the booklet
(although some found it a useful reminder) and felt that it
would be more valuable to someone with less experience
or who cannot manage their diabetes well.

Context

The main barriers to implementation for ambulance staff
members were implementing the intervention with PWD
who were reluctant to accept the booklet, sometimes
being unable to reach physicians to complete patient
safety-netting, and not always having booklets readily
available at their vehicles and/or stations. PWD felt that a
possible barrier would be PWD who are newly diagnosed
or with accompanying issues, as it is harder for those
PWD to cope with managing their diabetes.

On the contrary, participants felt that the positive
attitudes of PWD, their motivation, and willingness to
assume responsibility for managing diabetes were the
main facilitators to receiving and benefiting from the
HS2 intervention. In addition, ambulance staff members
felt that being an experienced professional can help over-
come potential implementation-related difficulties.

Regarding the attitudes of the PWD towards booklets
and quality improvement interventions in general, we
found that changing their behaviour can be challeng-
ing, but PWD felt that booklets had the ability to change
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behaviours. According to the PWD survey results, some
of the lowest scores corresponded to the questions
enquiring about the change in eating, sleeping, exercis-
ing behaviour (Q19-Q23), with most PWD disagreeing or
neither agreeing nor disagreeing with it. Our interview
findings show that PWD believed that booklets are not
appropriate or sufficient to affect change in behaviour
(especially for something as serious as a hypoglycaemic
event). This could potentially be attributed to the fact
that the PWD we interviewed were all experienced at
managing their diabetes and felt they had not learned
any new information from the booklet. Ambulance staff
members had various views, with some feeling that book-
lets are not enough to change behaviours (results from
interviews), whereas others felt that booklets and simi-
lar interventions can indeed affect change in behaviours
(both quantitative and qualitative findings).

Ambulance crew members also felt that research can
help advance care and improve outcomes for patients
and that their organisation’s (EMAS’) patient safety and
improvement culture contributed positively to the suc-
cess of the intervention (and vice versa).

Outcomes

Ambulance staff members felt that the booklet inter-
vention had made them more aware of the possibility
of repeated hypoglycaemic events and had also been
beneficial for PWD. This was evident from both quan-
titative and qualitative data. Half of the PWD that par-
ticipated in the survey also found the intervention to be
beneficial (with another 41.7% being neutral), but we
only interviewed two PWD who remembered receiving
the booklet: one of them felt that booklets cannot make
a difference, whereas the second one found the booklet
to be beneficial, mainly as a reminder to be more care-
ful. Those who could not remember receiving a booklet
felt that they were already aware of the information and
advice included in the booklet, so most likely it would not
have made a difference to them.

When asked about the potential of the booklet/inter-
vention preventing a second hypoglycaemic event or
reducing the number of repeat ambulance attendances,
ambulance staff members who were interviewed were
uncertain as they did not normally receive feedback on
the progress of the PWD after leaving the scene. They
did, however, report never having to attend to the same
PWD twice for a repeat hypoglycaemic event. Accord-
ing to their survey answers, there were slightly more staff
members who felt that the HS2 intervention may prevent
a second hypoglycaemic event (37.93% vs 27.59%) and/
or may reduce the number of repeat ambulance attend-
ances for such an event (36.21% vs 27.59%). Results from
the PWD survey showed that PWD were less certain
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about the effects of the intervention on preventing a
second hypoglycaemic event (63.7% were neutral), but
also showed that receiving the booklet reminded and/or
encouraged them to test their blood glucose more often,
adjust their diet, and have a chat/check up with their dia-
betes consultant.

Finally, ambulance staff members planned to continue
implementing the intervention and handing out the HS2
booklets to eligible PWD and felt that the intervention
could be implemented successfully in other ambulance
services as well.

Discussion

Main findings

This process evaluation for the ‘Hypos may strike twice
(HS2)’ intervention, which was found to lead to a signifi-
cant reduction in repeat ambulance calls for hypoglycae-
mia [11], revealed positive attitudes to the intervention
from both ambulance staff and PWD. The intervention
was not implemented in all cases of hypoglycaemia, with
staff survey responders expressing they used it in half the
cases; interviewed staff, though, reported implement-
ing it to almost all eligible PWD. Similarly, only a third
of PWD survey responders, and 2 out of 5 interviewed
PWD, remembered receiving the HS2 booklet. Most
staff members considered that the booklet was informa-
tive, easy to use and to explain. Moreover, they were
not concerned that the booklet could hinder their work
or staff-patient interaction. PWD also showed positive
attitudes, but those we interviewed felt that the booklet
intervention would be more valuable to less experienced
PWD or those who cannot manage their diabetes well.
This could potentially be attributed to the fact that these
PWD were all experienced at managing their diabetes
and felt they had not learned any new information from
the booklet. Overall, participants felt that the interven-
tion can be beneficial to PWD (especially as a reminder
to be careful and adjust their behaviour accordingly) but
were uncertain about whether it can help prevent a sec-
ond hypoglycaemic event and/or reduce the number of
repeat ambulance attendances. These results should be
interpreted cautiously since responses to surveys and
interviews were low.

Strengths and limitations

Despite the fact that the quantitative analysis showed
that female ambulance staff were less optimistic about
the booklet’s future effects (compared to male staff),
we were able to recruit and interview mainly male staff
members (3/4). The qualitative findings of ambulance
staff should, therefore, be interpreted with caution and
further research with a more diverse population should
be conducted to explore these findings in more detail.
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The findings were also limited by overall low numbers of
responders to surveys and interviews. Recruitment hap-
pened as the Covid 19 pandemic was unfolding and this
may have affected recruitment numbers. This was miti-
gated to some extent by the strengths of the study, such
as the use of mixed methods with both self-administered
surveys and interviews of PWD and staff, and integration
of data across these. Conducting the interviews online
may have been another redeeming factor.

Interpretation

Ambulance services have been responding to PWD and
severe hypoglycaemia for over 40years [15] and in the
past two decades, clinicians have been safely treating and
discharging them without conveying to hospital [16—18].
Ambulance attendance for severe hypoglycaemia leading
to hospitalisation is not only common and costly [4, 5],
but in type 2 diabetes, hypoglycaemia involving an ambu-
lance call has been associated with greater mortality [19].

Reattendance for recurrent hypoglycaemia is also
common, affecting 5% within 48h [20] and 10% within
3months [21]. Current UK guidelines for ambulance ser-
vices have advocated communicating with primary care
or diabetes nurse teams following an episode of hypogly-
caemia [22] but despite this recommendation, follow-up,
therapy change or specialist intervention in people self-
reporting severe hypoglycaemia are uncommon, suggest-
ing that care pathways are poorly developed or not used
[21, 23].

Booklets have been found to improve patient knowl-
edge [8, 9, 24] and satisfaction [24], particularly in acute
conditions where information may be lacking [24]. In
the Emergency Department setting they have also been
found to improve communication, change clinical behav-
iour, and reduce emergency reattendances for the same
condition [25].

Ambulance pathways for hypoglycaemia involving con-
tact from a specialist team are being implemented and
tested [23, 26] because direct paramedic referral [27]
or self-referral [28] has not always been found effective,
but this (HS2) intervention was found to demonstrably
reduce repeat attendances [11].

Implications for future practice, policy, and research
Because of its simplicity, low cost, and effectiveness [11],
we advocate HS2 for wider use by ambulance services.
The benefits should be maintained and spread to other
services, but the effects of the intervention may also
be enhanced by incorporation in behavioural theory-
informed complex interventions and inclusion of direct
referrals to community pathways. These interventions
should be tested and evaluated further [11].



Laparidou et al. BMC Emergency Medicine (2022) 22:21

Recommendations

Based on the findings from both staff and PWD surveys
and interviews, the following recommendations are made
for ambulance services that may implement booklet-
based interventions in the future:

- All staff need to be informed about the availability of
the booklet and its purpose, as well as available training
on implementing the intervention.

- Measures should be put in place so the booklets are
readily available for use in stations and emergency vehicles.

- Staff need to be encouraged to always provide PWD
with the booklet regardless of their age or their history of
diabetes, since PWD who had just been diagnosed may
find the information new and useful and PWD with long
history of the condition may find the information a good
reminder.

Conclusion

The ‘Hypos may strike twice’ intervention was found
to be feasible, acceptable to PWD and staff, prompt-
ing reported behaviour change and help-seeking from
primary care, with demonstrable reductions in repeat
attendances. The findings of this process evaluation will
help wider adoption of the intervention.
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