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Overview
This portfolio thesis contains three separate parts: a systematic literature review, an
empirical study and a set of associated appendices.
Part one is a systematic literature review which synthesises published literature which
explores the experiences of those who care for an adult who has hypoglycaemia. A
systematic database search identified nine articles which were included in the review.
The synthesis resulted in four overarching themes: emotional impact on the caregiver,
effect on the partnership, restricting activities and seeking knowledge and support.
Overall results are discussed in terms of their quality and their implications for future
research and clinical practice.
Part two is an empirical paper exploring patient experiences of having both diabetes
mellitus and hypoglycaemia unawareness. A qualitative methodology was used to
explore lived experiences. Six participants shared their subjective experiences which
were analysed using Interpretative Phenomenological Analysis. Three overarching
themes were identified: ‘I call my diabetes the beast because it just doesn’t do as it’s
told,’ ‘It’s like waking up every day with a giant above your bed saying right; you’ve
got to look after me today’ and ‘I’ve got this condition and it’s ruining my life. I just
want to be normal.’ The findings are considered within the context of existing literature
and clinical implications are discussed.
Part three includes appendices from both the systematic literature review and the
empirical paper. An epistemological statement and a reflective statement outlining the
research process are also included.
Total word count: 10232 (excluding references and appendices)
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Abstract
Background: There is literature which suggests that being a caregiver for an individual
with hypoglycaemia can be challenging, however the majority of the literature focuses
on caring for a child with diabetes.
Purpose: This review aimed to explore the impact of hypoglycaemia on caregivers of
adults with diabetes in order to identify any care or support needs for this population.
Data Sources: An electronic systematic search of the literature was conducted utilising
the following online databases; PsycInfo, Medline, CINAHL (Cumulative Index to
Nursing and Allied Health Literature), Academic Search Premier and Psyc Articles.
Study Selection: 9 studies were selected in accordance with the inclusion and exclusion
criteria.
Data Extraction: A data extraction form was used to collate all the relevant data
Data Synthesis: A narrative synthesis was conducted across the findings of the studies.
Four overarching themes were identified: emotional impact on the caregiver, effect on
the partnership, restricting activities and seeking knowledge and support.
Limitations: A limited number of studies were available for inclusion and the review
and the studies had differing methodologies.
Conclusions: The review provides insight into the experiences of caregivers of adults
with hypoglycaemia and the unmet care and support needs present in this population.
The review identifies service needs and implications.
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Introduction
Diabetes Mellitus is a lifelong medical condition, which affects around 3 million people
in the UK (1). In diabetes, the pancreas is unable to produce enough insulin, meaning
that the body’s blood glucose level is too high. There are two types of diabetes; type one
diabetes mellitus and type 2 diabetes mellitus. In type 1 diabetes mellitus the pancreas is
unable to produce any insulin, resulting in the need for insulin injections and the need to
ensure that levels of glucose in the blood stay balanced (2). Type 2 diabetes occurs
when the body does not produce enough insulin. In 2013, over 3.2 million adults were
diagnosed with diabetes, with prevalence rates of 6% in England. Type 1 diabetes
accounts for 10 % of the adult diabetes population, whilst type 2 diabetes mellitus
accounts for 90% of adults with diabetes worldwide (3).
Hypoglycaemia is a medical emergency occurring in diabetes that requires the patient to
promptly recognise and treat symptoms (4). Hypoglycaemia has a number of associated
symptoms ranging from behavioural changes and reduced cognitive function in the
short term, to coma, cardiovascular dysfunction and even death in the long term (4, 5).
Living with hypoglycaemia requires the individual to self-manage and undertake
behaviours to raise their blood glucose level. Self-management is a lifelong process
which enables an individual to develop skills and make choices in order to manage their
diabetes (6). However, if the patient is unresponsive or does not recognise their
symptoms of hypoglycaemia, then another person would be required to take on a
caregiving role and administer treatment in order to increase the levels of glucose in the
blood and prevent the person with diabetes from losing consciousness.
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Family members are important in assisting diabetic individuals with self-management
and research has suggested that support from family members may improve treatment
adherence (7). Whilst this may have a positive impact on the health of the person with
diabetes it can negatively affect the wellbeing of family members. Research focused on
families of children with type 1 diabetes, has suggested that sometimes the child’s
illness may affect a family system, and as a result, other needs may go unmet within the
family (8). Literature into type 2 diabetes suggests that family members may perceive
diabetes as having a greater impact on daily life than the individuals with diabetes
themselves (9).
Existing literature reviews have primarily focused on the impact of caring for a child
with diabetes (10) or on the interaction between individuals with diabetes and their
family members (11). However, there has been little emphasis on the impact of being a
caregiver for an adult spouse or family member with diabetes.
This review therefore aimed to explore the psychosocial impact of hypoglycaemia on
caregivers of adults with diabetes to provide a greater understanding of the support
needs of this population and may also inform service provision to ensure that these
support needs are met. This is in line with the NHS Outcomes Framework for 2016-17
(12) which highlights that current areas for improvement within long term conditions
are to ensure that people are supported to self-manage and to enhance quality of life for
carers.
Method
Data Sources and Searches
An electronic systematic search of the literature was conducted utilising the following
online databases; PsycInfo, Medline, CINAHL (Cumulative Index to Nursing and
11

Allied Health Literature), Academic Search Premier and Psyc Articles. A range of
databases were searched in order to scope the literature and maximise the number of
relevant articles obtained. The databases were selected to include comprehensive
literature from different research and healthcare specialities; as people with diabetes
typically have contact with a variety of healthcare and medical professionals.
Search Strategy
The search of electronic databases was conducted in March 2017. The search terms
employed were selected to maximise the likelihood of finding literature relating to the
research question. Key studies and systematic literature reviews were read and search
terms were adopted from these studies and utilised in the current literature review. The
search terms can be seen in Table 1.

Table 1: Search terms used in final search

Component One

Diabetes

Component Two

Component Three

Component Four

[AND]

[AND]

[AND]

Hypoglycaemia OR

Fami*OR

Meaning OR

Hypoglycemia OR

Care* OR

Experience* OR

Hypo*

Partner OR

Perspective OR

Spouse OR

view

Relat* OR
Marri*

The truncation symbol [*] was used to capture variable endings of the search terms in
order to maximise the amount of relevant literature found.
The Boolean operator [AND] was used to connect the search terms and the operator
[OR] was utilised to optimise the inclusion of search terms which may be variable,
12

therefore ensuring that all literature which was relevant to the review question was
returned.
Search terms were applied to the abstract and title fields only in order to reduce the
amount of irrelevant literature and increase the amount of relevant literature returned.
Reference lists of the relevant studies returned were hand-searched for any further
studies which would be eligible for inclusion. Relevant authors were also contacted to
ensure that all available studies were included in the final review, however no further
papers were identified as a result of this.

Inclusion and Exclusion Criteria
Studies were selected in accordance with the inclusion and exclusion criteria. The
inclusion criteria were as follows:


Participants were aged 18+ given the focus on adults.



The participant was the caregiver and not the person living with diabetes.



Caregiver met the following definition ‘the caregiver is any person who cares for
the person with diabetes in his/her own environment on a regular basis and is a
relative of the person with diabetes. The caregiver is not acting in a professional
capacity. The caregiver cares for an adult with either type 1 or type 2 diabetes
mellitus. This definition was modified from the definition used in a previous
systematic literature review focusing on caregivers (13).



Papers included were view studies (14).View studies focus on people’s views
and experiences. They are non-intervention studies which can be qualitative,
quantitative or mixed in design.

13



Only papers published in peer review journals were included to enhance
scientific rigour.



Only studies published in the English language were included, this is because
limited resources were available to translate and interpret papers in a language
that was not familiar to the researchers. If papers were translated then this could
potentially lead to a loss of meaning through translation.

The exclusion criteria for articles in the systematic literature review were as follows:


Papers that were not from the perspective of the caregiver.



Papers that could not discriminate between data for the caregiver and the person
with diabetes were not included as the focus of the review was on caregiver
perspectives.
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Figure 1: Flowchart outlining article selection
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Quality Assessment
The Mixed Methods Appraisal Tool (MMAT; 15) was used to assess the quality of the
included papers. The MMAT was chosen as it has been designed for use with
qualitative, quantitative and mixed methods studies and assesses the methodological
quality of studies included in a systematic review. The quality of each included paper
was assessed by the first author (JG). All studies were awarded a percentage score based
upon their methodological quality. All included papers were quality assessed by a peer
researcher in order to assess inter-rater reliability. Inter-rater reliability was high with
assessors being in agreement on 96% of the scores awarded. Where differing ratings
were awarded, a discussion between markers was held, and the criteria were jointly reevaluated. Papers were not excluded based on their quality; instead the purpose of the
quality assessment was to assess the methodological quality of the included studies to
inform the findings of the review.
Data Synthesis and Analysis
Papers were synthesised using a narrative synthesis methodology (16). This was
deemed the best approach as the included papers are heterogeneous in their
methodology. Narrative synthesis allows the findings from both qualitative and
quantitative studies to be summarised through text, allowing their findings to be
integrated. The process of narrative synthesis was conducted in accordance with the
four key stages as set out by Popay, 2006 (16, p.12):
1) Developing a theoretical model of how the intervention works, why and for
whom
2) Developing a preliminary synthesis of findings of included studies
3) Exploring relationships in the data
4) Assessing the robustness of the synthesis
16

Study Selection
A total of 2272 articles were generated by the initial search. The process of selecting
studies for inclusion is outlined in Figure 1. A reference search of included papers
identified one paper which met the criteria and was included in the review. A total of 9
papers were included in the final review.
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Table 2: Included studies and their characteristics
Author
(Date)
(Country)
GonderFrederick et
al.
(1997)
(USA)

Aims

Caregiver
Characteristics

Type of
Diabetes

Design

Data Collection

Method of
Analysis

Quality
Score

To examine the
impact of severe
hypoglycaemia
episodes in IDDM
patients on their
spouses

Spouses
23 wives
38 husbands

T1

Quantitative

Standardised
Questionnaires.
1.Beck
Depression
Inventory
2.Spielberger
Trait Anxiety
Inventory
3.Conflict
subscale of
Spanier’s Dyadic
Adjustment Scale
4.Hypoglycaemia
Fear Survey

Comparison
using T-tests

100%

-Spouses of patients with recent
history of hypo reported a
significantly greater fear of
hypoglycaemia.
-Marital conflict relating to
diabetes issues and sleep
disturbance caused by concerns
about nocturnal hypoglycaemia.

Jorgensen et
al.
(2003)
(Denmark)

To compare patients
and relatives
assessments of rates
of hypoglycaemia
and explore the
influence on
involvement and
concern of relatives.
To examine the
experiences of
family members of
people with diabetes
for benchmarking
and identifying
unmet needs of areas
for improvement to
assist family

284 cohabitants

T1

Quantitative

Non standardised
Questionnaires

Comparisons
of independent
samples
performed by t
test or Mann
Whitney U test

75%

Cohabitants of patients recall
signiﬁcantly more episodes of
severe hypoglycaemia than the
patients

T1 and
T2

Quantitative

Non standardised
Survey

Cronbach’s
alpha
coefficient and
regression
models

75%

-Supporting a relative with
diabetes was perceived as a
burden by 35.3% of sample.
Distress was high. 61.3% of
sample worried about
hypoglycaemia.
-Respondents did not know how
best to support the person with
diabetes and wanted to be more

Kovacs-Burns
et al.
(2013)
(multinational
study1)

1

Mean age = 39.3
years

55% of sample
were female

2057 family
members who
were living in
same household
as person with
diabetes.
Mean age = 46
years

Algeria, Canada, China, Denmark, France, Germany, Italy, India, Japan, Mexico, The Netherlands, Poland, Russia, Spain, Turkey, UK, USA

Findings

members and those
with diabetes to
effectively selfmanage.
Lawton et al.
(2014)
(UK)

To explore the
impact of hypo
unawareness on
family members
lives.

involved in their care.
65% of sample
female

18 partners
3 parents
3 adult children

T1

Qualitative

Interviews

Thematic
Analysis

75%

-Family members (FM)described
restricting own activities in order
to be available and vigilant to
hypoglycaemia.
-FM concerned about the safety
of their relative.
-Some FM reported being
physically afraid of their partner
during episodes of
hypoglycaemia.

T1

Quantitative

Non standardised
questionnaire

Exploratory
Factor
Analysis

75%

Diabetes related distress is
common amongst partners,
particularly distress relating to
hypoglycaemia.

T1

Qualitative

Focus Group

Thematic
Analysis

75%

Continuous glucose monitoring
seen as positively inﬂuencing
hypoglycaemia management by
decreasing spouses’ anxiety,
vigilance and negative
experiences.

T1

Quantitative

Non standardised
Questionnaire

Not statedpercentages
used

25%

-When partner is late, 20% of
sample concerned about
hypoglycaemia.
-Partners had severe concerns

Mean age= 45.9
yeas
77% of sample
were female

Polonsky et
al.
(2016)
(USA)

To investigate the
prevalence and
sources of diabetes
distress in spouses
and partners of those
with type 1 diabetes.

Ritholz et al.
(2013)
(USA)

To examine the
impact of continuous
glucose monitoring
on diabetes
management and
marital relationships
of adults with type
one diabetes and
their spouses.

Stahl et al.
(1998)
(Switzerland)

Aim is not explicitly
stated.

11 partners
Mean age = 43.4
years
49.2% of sample
were female
13 spouses
1 partner
Mean age= 48.75
years

Spouses
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Trief et al.
(2003)
(USA)

To learn from
couples who deal
with diabetes daily,
what is support?

32 spouses

Trief et al.
(2013)
(USA)

To gain a better
understanding of the
psychosocial
challenges of adults
living with type one
diabetes and its
impact on partner
relationships.

14 partners (must
have been
married or
partnered for
more than one
year.)

T1 and
T2

Qualitative

Interviews

Grounded
Theory
Approach

75%

T1

Qualitative

Focus Group

Constant
Comparison

75%

Mean age = 49
years
41.2% of sample
were female

about hypoglycaemia and
perceived the possibility of
hypoglycaemia as a burden.
-Spouses need support in order
to effectively support their
partners.
-Helpful behaviours include
support with dietary control and
non-helpful behaviours include
nagging and poor
communication.
4 domains identified:
(1) Impact on relationship
(2) Understanding the
impact
(3) Stress of complications
(4) Benefits of technology

Mean age= 45.6
years
35.7% of sample
were female

Key
T1- Type 1 diabetes mellitus
T2- Type 2 diabetes mellitus
IDDM- Insulin Dependent Diabetes Mellitus
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Results
Characteristics of Included Studies
A detailed overview of the characteristics of included studies is outlined in Table 2.
Most studies used samples from Westernised countries. One included study drew their
sample from 17 different countries (17).
Seven studies included spouses or long term partners only. A further two studies
broadened out their definition of caregiver to include adult children or parents whom
assisted with care (17, 18). A total of 2479 caregivers were included across the studies.
They had a mean age of 46.98 years (range 20-72) and 54.3% of the sample was female.
Four of the included studies utilised qualitative methods and gained their data through
either interviews or focus groups. For studies of a quantitative methodology (n=5), the
preferred method of data collection was through surveys.

Methodological Quality
One study achieved the highest possible rating of 100% (19) and one study achieved a
low quality score of 25% (17).
When considering the qualitative literature, there was little included about reflexivity.
All included qualitative studies failed to discuss the researchers’ own influence,
providing no information on how the researchers’ stance has affected the findings.
Reflexivity is considered to be important in qualitative research (21) and the lack of
reference to it in the included qualitative studies can be considered a weakness.
Quantitative studies showed low quality when discussing their response rates. There
was a lack of clarity and detail regarding how many participants had been approached to

take part in the studies and what percentage of these responded. Three of the included
quantitative studies failed to provide this information (17, 20, 22).
Overall, the researcher deemed included studies to have findings which were relevant to
the aims of the review. Strengths of the included studies include their clear rationale,
detailed literature reviews and clear explanation of relevant findings.
Further details relating to quality assessment can be found in Appendix C.

Data Synthesis
Overview Quantitative Papers
Across quantitative papers (19,20, 23) a source of fear arose if partners were late for
pre-arranged events. For some caregivers, their initial concern if their partner was late
was that it was due to an episode of hypoglycaemia (20) with one study reporting that
this was the case for 59% of cohabitants (23). Unsurprisingly, for spouses who had
recently witnessed a severe episode of hypoglycaemia, there appeared to be greater
levels of worry (19).
Multiple quantitative papers discussed the emotional impact of hypoglycaemia (17, 22,
23), with one reporting that the greatest negative effect of diabetes management on
caregivers is on their emotional wellbeing (17).
Two papers reported that caregivers felt unsure of their role and did not know how
involved they should be in their partner’s diabetes management (17, 22). This lack of
defined role could lead to feelings of distress and not knowing how best to support their
partner (22). In one study (17), almost half of the sample (45.8%) reported that they
would like to help the person with diabetes address their feelings about their condition,
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however only 23.1% of the sample had participated in any diabetes educational
programmes. This suggests that there is a clear lack of knowledge and education
available for caregivers, which leads to them feeing unequipped to help manage their
partner’s condition.
Several studies found that sleep disturbance was an issue for caregivers (18, 19, 23). In
one study (23), 44% of the sample reported having sleep disturbance due to the fear of
their partner having an episode of severe hypoglycaemia whilst asleep. In this study,
sleep disturbance was more commonly reported by females. This is in contrast with
another study included in the literature review, which reported significantly higher
levels of sleep disturbance in males (19).
Across the quantitative papers (17, 22) low levels of emotional support were reported,
with one study identifying that only 20.5% of the sample felt somewhat supported (19).
The lack of emotional support extended to family, friends and professionals.
Qualitative Analysis
Theme: Emotional Impact on the caregiver
A common finding across studies was the level of fear and concern felt by caregivers.
Caregivers reported being concerned about the possibility of future episodes of
hypoglycaemia. For some, this appeared to stem from having witnessed hypoglycaemia
previously and recalling how these episodes were stressful and at times frightening.
‘We’ve had a lot of bad experiences… but a couple of times I had to call 911’ (23)
The review highlighted that the behavioural changes which occur during hypoglycaemia
were distressing for caregivers. Some caregivers described being fearful of their partner
(18,23) and in some instances, caregivers were afraid of their partner becoming
23

physically aggressive, referring to them as being ‘very aggressive’ and ‘violent’ (18). In
some instances, hands off strategies were developed in an attempt to avoid being
injured.
‘I used to find it easier to just put a pillow behind him and a pillow in front of him and
roll him into the middle of the bed so that I’d know he was safe and then I used to just
wait at the door’ (18, p.111).
Some caregivers discussed how after the episode of hypoglycaemia had ended, the
person with diabetes had little awareness of how distressing the incident had been to
witness as they had little recollection of the event (18, 23).
‘I would want my partner to understand how scary it is to be the person watching, not
the person going through it.’ (24, p.2486).
Caregivers often made emotional statements about how hypoglycaemia left them feeling
e.g. ‘I feel aggravated,’ (25) ‘sometimes I get mad because he doesn’t notice it’ (18) and
‘I feel guilty’ (18).
Caregivers appeared to find it difficult to manage strong emotions and this could lead to
personal distress.
Theme: Effect on the partnership
In some instances, spouses reported that managing diabetes had a negative influence on
their relationship (18, 24)
‘We have grown further apart in the 16 years we have been married.. I can’t say it’s all
because of the diabetes, but that’s a big issue’ (24, p.2485).
Some spouses also reported a sense of resentment as hypoglycaemia affected the
dynamics of their relationship (18). Whilst caregivers generally felt that the person with
24

diabetes was not to blame for their condition, they sometimes felt that they were used as
a safety net, meaning that their partner may not self-manage as effectively as possible as
they knew their partner would assist them if necessary (18). Spouses of patients who
had recently had a severe episode of hypoglycaemia reported greater marital conflict
than those who has not recently had a hypoglycaemic episode (19). A minority of
individuals within the literature reported positive effects of hypoglycaemia on their
relationship (17, 24) describing how the illness had brought them closer together and
had given them a shared experience (24).
‘we connect so much, it’s like us against the world’ (24, p. 2485).
A further sub group of participants in the literature described how they had willingly
taken on the caring role.
‘It’s my calling in life to look after [partner]’ (18, p.112).
Four studies focussed on how hypoglycaemia can affect the role of a spouse (18,23,24).
One study reported how caregivers sometimes had to take on a parental role in order to
persuade their spouse to monitor their glucose levels.
‘I end up shouting until he pays attention. It’s horrible because I feel like I’ve a third
child’ (18, p.112).
The sense of taking on a parental role was also described by another person, who stated
that:
‘I’m not the kind of character that finds joy in mothering another adult that I loved and
respected as a male.’ (18, p.112).
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One paper reported caregivers’ frustration at trying to manage hypoglycaemia and plan
ahead for episodes (24) There was also a focus on what helpful behaviours could be
applied in order to avoid nagging and taking on a parental role (25).
‘saying something nicely to him. That basically helps and still makes him feel like a
person’ (25).
Theme: Restricting own activities
Being vigilant to signs of hypoglycaemia was a theme within the literature. One study
identified how caregivers may neglect their own needs in order to be in a position to
take prompt action to treat hypoglycaemia if an episode occurred.
‘I feel hypo unawareness does take over because you’ve always got to be thinking about
someone else other yourself.’ (18, p.112).
This need to be hyper vigilant could lead to systems being put into place in order to
ensure that the person with diabetes was safe. This included texting or call systems or
encouraging the family member to buy a property nearby.
In some cases, the need to be hyper vigilant meant caregivers restricting or curtailing
their own activities in order to put the needs person with diabetes before their own (18,
25). This included postponing medical procedures, going into work late or giving up
recreational activities:
‘I just don’t have a social life.’ (18, p.110)
It was evident within the literature that the use of technology decreased the need to be
vigilant.
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‘Both the pump and continuous glucose monitoring have been a godsend for us.
Initially, I looked at it more as it was good for her, but in reality it is for me….. It was
nice for me to have some way of knowing what was going on.’ (26, p.51)
As was reported in quantitative studies (19, 23), one qualitative study (15) described
how family members reported very poor sleep due to being vigilant to potential
hypoglycaemia at night time.
‘I would wake up just because he has turned strangely or changed his breathing and
then I’m secretly trying to make sure he’s alright.’(18, p.112)
Theme: Seeking knowledge and support
Many papers included in the review commented upon levels of diabetes related
knowledge (17,18, 22, 25, 26). An area of concern for caregivers appeared to be that
their family member may not pass on adequate information and
‘might not have relayed everything.’ (18).
A lack of formal education on how to use diabetes related equipment lead to caregivers
feeling unsure on how best to support the person with diabetes (18, 26).
‘I don’t know why it’s (continuous glucose monitoring) doing what it’s doing. Whether
it just wants to be calibrated or whether there’s something going on’ (26,p.53)
A further qualitative study included in the review (25) focused on helpful behaviour
and highlighted how some spouses were able to utilise their diabetes related knowledge
in order to support their partner.
‘I’ve gone into the store and have turned over every package, every vegetable thing,
seeing how many carbohydrates are in what he has to eat and that is what I do.’ (25,
p.61.)
27

As with the included quantitative studies, support appeared to be a key concept in the
included qualitative studies (18, 25, 26) with one partner stating that
‘No, nobody has ever asked me anything. I feel disappointed.’ (18, p.112).
In one study (18) 19 out of the 24 participants interviewed described the desire to
obtain feedback and support from others in a similar position in order to utilise support
from other caregivers in a similar situation (18). Interestingly, there was a minority of
participants who did not acknowledge their own need for support.
‘I still very much feel like the person who has the illness is the person who needs the
most support.’ (18, p.113).
As well as identifying support needs for themselves, caregivers also reported wanting to
know how to provide support for their partner (18, 25, 26). Studies highlighted the
desire to be better informed in order to offer their partner emotional support (25, 26)
‘I just think letting her talk to someone about it, or discuss it is helpful.’ (25 p.62).
Not knowing how best to offer support could lead to anxiety and uncertainty and
tension or conflict within the relationship (25).
Peer support was suggested as a method to help caregivers overcome negative feelings
(18). It appears that caregivers are often left with difficult feelings with no outlet to
share these or access support.
It is clear that there is some overlap in the themes of seeking knowledge and support
and relationship dynamics and that one can affect the other.
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Discussion
Overview of Findings
This review synthesises the literature relating to the impact of hypoglycaemia on
caregivers of adults with diabetes and suggests that caregivers face many challenges and
difficulties and often feel that their needs go unmet.
It is clear that becoming a caregiver can be associated with complex emotions and a
period of loss and adjustment. These negative emotions can lead to a sense of guilt for
caregivers. Literature which explores the transition into caregiving in other chronic
illnesses suggests that such emotional reactions are common, and yet health services
often fail to adequately recognise and manage this (27). Caregivers of those with
diabetes could benefit from having the opportunity to express these feelings and have
them validated and normalised through interventions such as one to one talking therapy.
In the current NHS climate it is however unlikely that such interventions will be offered
to all and therefore it is more likely that only those caregivers with a clinical need will
be able to access talking therapy.
It is clear that caregivers have needs which are not currently being met. It is well
documented that there can be a significant negative impact of chronic illness on
caregivers (28). Literature in oncology has suggested that although couples may share
the same illness experience, their patterns of adjustment may differ (29). This difference
in adjustment can be detrimental to relationships. However, despite evidence to support
this, there is still a tendency in healthcare to focus support solely on the person with the
illness rather than taking a relationship centred approach. Literature into relationship
focussed healthcare (30) suggests that whilst a clinician’s first priority is to prevent
illness, they must also be mindful of the relationships that promote wellbeing. Rather
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than the focus being on the individual patient only, clinicians must be aware of the
impact of their interventions on the patient’s family and caregivers also. In other
healthcare populations, couples therapy has been utilised in order to address this gap in
support. Research into couples work in oncology has demonstrated positive effects on
emotional wellbeing for couples living with cancer (31,32) whilst studies focusing on
couples managing coronary heart disease have demonstrated significant improvements
in quality of life for both patients and their partners (33). This highlights both the
clinical need and potential benefits for offering dyadic interventions to those with
diabetes. Relationship focussed healthcare specifies that individuals must not be done to
but instead should be part of an interactive process with their therapist (30). Clinical
psychologists could utilise their skills in collaborative agenda setting in order to ensure
interactive ways of working. A further key role for therapists in relationship focussed
care is to have an awareness of interventions on the patient’s family and caregivers also.
This is where psychologist could utilise their skills in systemic working in order to
provide insight and understanding on how interventions which affect the person with
diabetes can also affect the systems around the person. This could be informed by
family systems theory (34).
It is evident that caregivers feel that they are in need of more support and advice in
order to benefit both themselves and the individual they care for. It appears that an
increase in knowledge and support would not only benefit caregivers in terms of making
them more informed but could also decrease levels of conflict within their relationships.
The NHS Mandate for 2016/17 (12) has set an objective for achieving safe and quality
care. As part of this objective it is proposed that carers should be routinely identified
and given access to information and support to create safe and high quality care. It is
evident from this review that this may be lacking in diabetes care. It is positive that
steps have been taken by the NHS to ensure that this occurs, however it is possible that
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the population in this review may not be viewed as caregivers by medical professionals.
As hypoglycaemia is not present at all times family members are not always viewed as
being in a caring role and thus their need for information and support is not necessarily
acknowledged. It is also worth noting that the NHS Mandate applies only to those living
in the UK who receive NHS care. It is also clear from the review that caregivers may
require different levels of support at different times. A recurring theme throughout was
that caregivers support needs are more apparent after witnessing severe episodes of
hypoglycaemia. Healthcare professionals have a key role in identifying times of change
or difficulty and offering support. A further investigation could be carried out
investigating what caregivers classify as knowledge and support and when they feel this
would be most helpful.
Clinical Implications
Family members of adults with hypoglycaemia have care needs which are not being
met. Healthcare services need to acknowledge the important role of caregivers and take
a more relationship centred approach when planning diabetes care. Professionals should
also be aware of the potential for caregivers to have their own healthcare needs. If and
when caregiver distress does occur then therapy and support should be easily accessible
and available for the caregiver. If such interventions are not feasible in the current NHS
climate due to cuts in mental health funding and pressures on services due to waiting
times (35) then caregivers should be signposted to other agencies such as self-help
groups as per the NICE guidelines (36) which may be able to offer support.
Strengths and Limitations
This review draws literature together to identify clinical implications for a population
who have unmet needs and are often overlooked. This review highlights that caregivers
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have needs as well as people with diabetes and brings this into the forefront. Clinical
implications were identified which can be explored further. A limited number of studies
focussing on the impact of hypoglycaemia on caregivers were available to be included
in the review and the included studies used diverse measures and methodologies,
making it difficult to draw firm conclusions. A limitation of this review is that search
terms were applied to the abstract and title fields which may mean that some papers
were missed. This was however deemed essential in order to provide focus to the
review.
In terms of the methodological quality of the reviewed papers, a strength is that both
qualitative and quantitative papers were included, providing a wider overall perspective.
A further strength is that a broad range of respondents were captured in the review
meaning that the perspectives caregivers of different cultures and ages were considered.
A limitation is that one of the included papers (17) was of particularly low quality. It is
possible that quality impacts on the findings and therefore the findings of low quality
papers should be treated with caution.
Conclusions
The review provides insight into the challenges of caring for an adult with
hypoglycaemia. The findings remind us that caregivers are as much in need of
psychological support and intervention as people who themselves have diabetes, but
that this need is currently unmet. The review identifies service need and identifies
implications for clinical practice within the NHS.
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Abstract
Aims
The objective of this study was to explore patient experiences of hypoglycaemia
unawareness; which to date have been given very little attention within the literature. A
qualitative study was therefore conducted to explore the personal experiences of this
population.

Methods
Six adult participants who had a diagnosis of diabetes mellitus and hypoglycaemia
unawareness took part in semi-structured interviews. The results were analysed using
Interpretative Phenomenological Analysis.

Results
The analysis identified three overarching themes: ‘I call my diabetes the beast because
it just doesn’t do as it’s told,’ ‘It’s like waking up every day with a giant above your bed
saying right; you’ve got to look after me today’ and I’ve got this condition and it’s
ruining my life. I just want to be normal.’ These themes highlighted the psychological
and social challenges faced by participants.

Conclusions
Living with hypoglycaemia unawareness raises significant psychosocial consequences
which need to be addressed by healthcare professionals. There is a need to explore
psychosocial interventions which may be of benefit to this group.

Keywords: Diabetes, hypoglycaemia, hypoglycaemia unawareness
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Hypoglycaemia Unawareness
Most individuals with diabetes experience warning symptoms indicating that they may
be experiencing hypoglycaemia. However, there is a population of people who do not
experience such warning symptoms [1]. Hypoglycaemic unawareness is the term used
to describe this. Hypoglycaemia unawareness is proposed to result from recurrent
episodes of hypoglycaemia; as individuals experience more episodes of hypoglycaemia,
their autonomic, symptomatic and counter-regulatory hormonal response to any
subsequent episodes is reduced [2]. Hypoglycaemia unawareness can be extremely
dangerous as patients are unable to recognise symptoms and therefore do not undertake
the necessary treatment to increase their blood glucose levels. Whilst this is recognised
as a medical emergency, the psychological implications for individuals are less well
understood, but are likely to include increased levels of fear, hyper-vigilance and
embarrassment [3,4].

Whilst hypoglycaemia has clear medical underpinnings [2], its diagnosis relies heavily
on clinical judgement. Currently, there is no definitive test or assessment which can be
used in the diagnosis of hypoglycaemia unawareness, instead clinicians are required to
take a full history and ask patients about their past experiences of hypoglycaemia. It is
also helpful for clinicians to speak to family members as part of their assessment, as
often they detect symptoms of hypoglycaemia unawareness before the person with
diabetes has begun to notice them. Scoring systems have been developed which can be
used clinically. These are not diagnostic but can be used to aid the assessment [5].

The lack of clear cut guidelines on how to assess hypoglycaemia unawareness and the
reliance on retrospective data means that ascertaining specific figures of those affected
remains problematic (6). Prevalence rates vary within the literature; however it is
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estimated to affect between 20-40% of those with type one diabetes (6,7,8). There is
very little literature reporting on hypoglycaemia unawareness is type two diabetes
mellitus as it is much less prevalent and therefore prevalence rates are not reported on
within the literature. People with type two diabetes are relatively protected from
hypoglycaemia unawareness in comparison to those with type one diabetes.
Unawareness in type two diabetes is more likely to occur as the disease progresses,
however even then, unawareness only occurs in less than 10% of those with type 2
diabetes who take insulin [8].

Psychological Wellbeing
Research suggests that people with diabetes are at an increased risk of developing
psychological disorders. The prevalence of depression in both type 1 and type 2
diabetes is nearly twice as high as the general population [9,10]. Higher incidences of
anxiety disorders are also recorded for both types of diabetes[11,12]. There does not
appear to be any existing literature which has explored the prevalence of such disorders
in those with hypoglycaemia unawareness.

Little is known about the specific issues associated with the experience of
hypoglycaemia unawareness and the impact on an individual’s psychological wellbeing.
However, research has suggested that beliefs about self-management predict wellbeing
in people with diabetes [13]. Psychological wellbeing was also predicted by the degree
to which individuals could control the onset of complications [13]. For those individuals
who found that their daily activities were affected by their diabetes, and as we might
expect for those living with hypoglycaemia unawareness, psychological wellbeing was
found to be worse [13]. Literature by Hart and Grindell [14] found that illness
perceptions influenced the effectiveness of coping, self-care and health outcomes in this
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population. Those who perceived that they had greater individual control over their
treatment were better able to cope.

Aims and Rationale
There is a gap in the literature relating to our understanding of the care and support
needs for people with both diabetes and hypoglycaemia unawareness.

Diabetes presents a major financial challenge to the NHS [15] and the emphasis on selfmanagement models means that those who are unable to self-manage may be left with
negative feelings. There is a need to understand the experience of living with
hypoglycaemia unawareness in order to identify the potential unmet psychological and
support needs of this population.

This study therefore aimed to explore the experiences of individuals with diabetes
mellitus and hypoglycaemia unawareness.

Research Design and Method
The current study is an exploratory study of patients’ meaning and experience of having
both diabetes mellitus and hypoglycaemic unawareness. Semi structured face to face
interviews were conducted in order to generate qualitative data.

Subjects
Participants were identified through purposive sampling in two ways; either by being
identified and approached by clinical staff at a diabetes unit in the North of England
(n=4) or via social media advertisements (n=2). Those who expressed an interest were
assessed for their eligibility and were provided with further information about the study.
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Participants were eligible for inclusion if:
•They had a diagnosis of either type one or type two diabetes mellitus
•They had a secondary diagnosis of hypoglycaemia unawareness
•They were over the age of 18
•They were sufficiently fluent in the English language and able to take part in an
interview
Participants were excluded if:
•They had pre-existing or current cognitive impairment which would make giving
informed consent difficult.

Participant Demographics
Six participants were recruited to the study overall. Five of these had type one diabetes
and one had type two diabetes. Three participants were male and three were female.
Participants ranged in age from 20-82 years (mean age= 53.6 years). All participants
used insulin injections as a way of managing their diabetes. Two participants lived
alone, one lived in shared housing and three lived with a spouse. Demographic details
are provided in table 1.
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Table 1: A summary of participant demographics

Pseudonym Gender Age

Type of Diabetes

Self-reported time (years) since

(Type 1 diabetes=

unawareness

T1)
(Type 2 diabetes=
T2)

Frank

M

80

T2

5

John

M

82

T1

6

Julie

F

52

T1

2

Mike

M

33

T1

15

Emily

F

20

T1

2

Carol

F

55

T1

5

Procedure
Ethical approval was obtained through the NHS ethics committee prior to the
commencement of the research (Appendix E). All participants were required to give
their informed consent to taking part (Appendix G) and a brief demographic
questionnaire was then completed (Appendix H) .This was followed by the semi
structured in-depth interview lasting on average 40 minutes (range 30-59). All
interviews were audio recorded and transcribed verbatim. Interviews were conducted
either at the diabetes unit (n=3), in the participant’s home (n=1) or over the telephone
(n=2).

The interview schedule included open ended questions about participant’s views on the
consequences of their unawareness. See Appendix I for the complete interview
schedule.
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Data Analysis
The data was analysed using Interpretative Phenomenological Analysis (IPA) [16]. IPA
seeks to understand the individual meanings attributed to individual experiences [16]
and as this was the focus of the current study, it was therefore considered the most
appropriate methodology. The analysis took place in three broad stages:

1) Transcripts were subject to line by line analysis. The researcher noted exploratory
comments and began to take note of any emergent themes within the data.
2) In order to develop an interpretative understanding of the data, the researcher
explored the data in terms of its content, language and understandings. Each transcript
was read several times to ensure meaningful interpretation.
3) The researcher identified commonalities across transcripts and data was collated
together to produce overall themes. Each theme was compared across participants’
accounts to ensure that it reflected a meaningful interpretation of their speech. Themes
were discussed with the research team in order to reach an overall consensus.

A reflexive attitude was adopted during the analysis process. The researcher held an
outsider position in terms of not having a diagnosis of diabetes, but had insight into
being diagnosed with another health condition. It was important for the researcher to
recognise these perspectives as they may have had some influence over how the
researcher interacted with the participants.

A credibility check of the themes was carried out by another research familiar with IPA
methodology in order to ensure that themes were of a high quality and were grounded
within the data.
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Results
Three overarching themes resulted from the analysis as shown in table 2.

Table 2: Themes identified from analysis

Overarching Theme

Subtheme

(1) I call my diabetes the beast because it

Trying to get this under control

just doesn’t do as it’s told.

I do try and overcompensate
It’s my condition, I’ll deal with it

(2) It’s like waking up every day with a
giant above your bed saying right; you’ve
got to look after me today.
(3) I’ve got this condition and it’s ruining

When hypo unawareness happens you

my life. I just want to be normal

need somebody

Overarching theme one: ‘I call my diabetes the beast because it just doesn’t do as
it’s told.’
Across participants’ accounts, an ongoing battle for control emerged, consequently
resulting in participants taking measures in an attempt to regain some of this loss of
control. Whilst all individuals with diabetes are required to self-manage and monitor
their glucose levels, it is assumed that most of them are able to gain a sense of control if
they follow medical advice; however for those with hypoglycaemia unawareness even
when adhering to advice, they have little or no control over their bodies. The
overarching theme title suggests that ‘the beast’ (diabetes) is so large, and in the case of
hypoglycaemia unawareness so far beyond control, that it cannot be conceptualised as
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part of the self. Instead it is described as a separate entity which is untouchable and
cannot be controlled.

Subtheme one: ‘Trying to get this under control.’
This subtheme highlights the distress that participants felt in relation to their perceived
lack of control over hypoglycaemia unawareness. Participants demonstrated that even
when trying to self-manage and take the necessary steps, control is not always gained.
In describing their battle for control and their longing for answers, participants’ sense of
uncertainty and frustration was reflected in their questioning;

‘If it’s high I can sense it’s high but when it’s low I couldn’t sense anything. Why is
that?’ (Frank, 332-333)

‘How careful do I have to be? What do I watch? I’m doing what I can do and I can’t
really do much more.’ (Julie, 679)

‘I can’t find out why. I don’t know it’s happening… I just go into a coma.’ (John, 19)

Participants also talked about how they attempt to follow the correct steps in order to
manage their glucose levels but that does not always lead to control. There appeared to
be a tension for individuals between being told what is ‘correct’ by medical
professionals but also knowing that adhering to these measures doesn’t appear to be
helping and therefore isn’t correct for them.

‘I do check my bloods. I do this, it doesn’t make no odds. I’m trying so hard and then I
feel disappointed.’ (Julie, 173).
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Participants spoke of the sheer frustration in trying to adhere to advice and still not
achieving the desired goal which could lead to a sense of hopelessness.
There was a general feeling that some factors were completely outside of all control
which could lead to a sense that there was no hope in being able to control unawareness;

‘I find the weather can affect it a lot. So if I’m too hot or too cold this can cause me to
hypo but obviously that’s a lot harder to control.’ (Emily, 148-150)

Mike, who was one of the younger participants, appeared to be more hopeful about the
future, although this suggestion that he would only be able to live once he had his
illness under control highlights his despair with his current situation:

‘I do like to think that one day I’ll get it under control and I’ll be able to live.’ (Mike,
287)

Subtheme two: ‘I do try and overcompensate.’
This theme highlights how the consequences of hypoglycaemia unawareness can be so
catastrophic to individuals that becoming ‘fixated’ (Carol) on trying to avoid low
glucose levels can become a way of life.

Participants described having so little control over their bodies that at times they use
potentially harmful strategies in an attempt to regain some control. The decision to
undertake these strategies appeared to be driven by the fear of the extreme
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consequences which could occur as a result of hypoglycaemia unawareness. As Mike
describes;

‘the struggles for lows is the biggest problem, because you don’t want to be seen to be
collapsing in the middle of the street.’(Mike, 27-328)

Therefore in an attempt to avoid such feared or embarrassing consequences participants
described undertaking knowingly risky actions;

‘So when I exercise I was always told to have a bit more carb or reduce the insulin but I
find I do both to try and avoid it.’ (Emily, 72-73)

‘I’ll go to bed with my levels a bit too high for fear of having a night time hypo.’ (Carol,
30-31).

Participants were fully aware that utilising such strategies and having high glucose
levels could cause serious health problems in the long term, however they still resorted
to these strategies because of the need to try and gain control and avoid unawareness;

‘Yes it does concern me that it could cause additional problems, because when I was
first diagnosed I was running in the 30’s… I was really high in ketones so I was worried
if I ever run high I’m going to cause more complications and get ketones and be really
ill again’ (Emily, 217-219)

Many individuals described their decision making here using tentative language and
also tended to discuss these measures later on during the interviews when they appeared
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to be more at ease with the researcher. There seemed to be a sense that participants
were fearful about disclosing that they do not always strictly follow the measures set out
by professionals. There appeared to be a dilemma between wanting to adhere to strict
medical advice whilst also being aware of the reality of having to live with unawareness
on a daily basis;

‘I tend to ride higher than I normally would have done because obviously I don’t want
to hypo and fall into a coma.’ (Mike,69)

‘I kind of over anticipate.’ (Emily, 202).

It was also apparent that due to the fear of hypoglycaemia unawareness some
individuals could become fixated or obsessed with behaviours in order to try and take
back control;-

‘But I got obsessed. I’d be pricking them every hour.’ (Julie, 442-443)

‘I get fixated by it.’ (Carol, 497)

Subtheme three: ‘It’s my condition. I’ll deal with it.’
Participants spoke about the conflict between needing help to manage their
hypoglycaemia unawareness whilst also being resistant to receiving help. It appears that
because hypoglycaemia unawareness feels so out of control, individuals are keen to take
back control of their diabetes wherever possible.
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Participants were able to recognise the important role their partners play in assisting
them with their unawareness;

‘She [wife] has kept me alive.’ (John, 105)

‘My boyfriend is a really good help. He’ll help me check and he’ll sort things out.’
(Emily, 193-194)

‘He’s [husband] learnt to administer it [glucagon injection] whereas before he used to
always have to call the paramedics out.’ (Carol, 21-22)

However on the contrary, participants also shared their desire to take personal control
for their unawareness and appeared to be of the view that no one else could ever
understand what life is like for them;

‘It’s narking and very irritating because you’re doing the best you can do.’ (Julie, 570)

‘I know my signs, I know my body. I know what’s happening. Just because I’m slightly
grumpy doesn’t mean my blood sugar is out of balance.’ (Emily, 88-89)

‘I’ll be the judge of whether I’m managing it. I don’t want him to because he’s not
diabetic.’ (Carol, 391)

Overarching theme two: ‘It’s like waking up every day with a giant above your
bed saying right; you’ve got to look after me today.’
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Participants emphasised the amount of mental energy and the level of responsibility
required in order to try and avoid episodes of hypoglycaemia. It was evident that there
are not only physical consequences of hypoglycaemia unawareness but additional
implications for mental wellbeing. Participants conveyed in their language that they
were tired and resigned to the fact that they have to focus so much energy on their
unawareness. There was also a sense that they were stuck in their thoughts with no
release;

‘It takes a lot of energy to concentrate on what you’re doing… it takes a lot out of you
mentally as well as physically.’ (Mike, 373)

‘It’s the hard work in constantly thinking about it.’ (Emily, 290)

‘You can’t have a day off. You can’t just think I won’t be diabetic today.’ (Carol, 130)
This sense of being unable to have a break appears to be all consuming and can lead to
feelings of being hopeless or stuck;

‘It (hypoglycaemia unawareness) does rule my life in the sense that I can’t walk away
from it.’ (Carol, 136)

Not only was there a huge level of personal responsibility in order to avoid the much
feared personal consequence of hypoglycaemia unawareness, but participants were also
aware that hypoglycaemia unawareness could be dangerous for others, with driving
being one example of this. In order to avoid potential harm to others, participants
described the significant amount of preparation that is required before any journey;
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‘I have to stop, check my levels before I carry on driving. You’ve got to constantly
think.’ (Carol, 66-67)

‘The long distances. You have to stop and check, I add at least 45 minutes onto any
journey time.’ (Emily, 206).

‘Obviously that’s a massive thing if you have a hypo behind the wheel of a car, you’re
dead.’ (Mike, 300)

Participants’ accounts showed that in order to try and reduce the likelihood of an
episode of hypoglycaemia, food becomes a significant consideration. Whilst this would
be an issue for any person with diabetes, the focus on food appears greater in those with
hypoglycaemia unawareness due to the extreme consequences of not keeping their
blood glucose levels within the desired range. A lot of time and energy has to go into
trying to achieve the correct diet in order to avoid lows, with this focus leading to a lack
of spontaneity for one participant;

‘I eat at three distinct times a day. I’ve got his pattern.’ (Frank, 65)

At times when eating cannot be monitored as closely, such as at social events,
participants described how they can become fearful;

‘Through the hours I was getting agitated and I said “but I’ve got to have
carbohydrates.”’ (Carol, 432-433)
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For some participants it was clear that the lack of flexibility around mealtimes as well as
the constant mental energy needed to focus on diet, led to food being viewed
differently;

‘food doesn’t interest me one bit now.’ (Julie, 634)

Julie’s quote highlights the dangerous paradox of losing interest in something which
needs to be monitored closely.

Overarching theme three: ‘I’ve got this condition and it’s ruining my life. I just
want to be normal.’
This theme focuses on participants’ perceived view of not being ‘normal.’ For some,
this view led to them questioning why they have hypoglycaemia unawareness and
resulted in a sense of self blame, feelings of inadequacy and guilt.
Within this theme participants differed in their attitudes to having being diagnosed with
hypoglycaemia unawareness. Frank put having hypoglycaemia unawareness down to
bad luck;

‘Well it’s no good thinking about my rotten luck is it? Because my rotten luck compared
to some people is nothing.’(Frank, 176-177)

Whilst Emily stated that ‘It’s [hypoglycaemia unawareness] what you get given and you
just have to get on with it.’(Emily, 286)

Other participants attributed their hypoglycaemia unawareness to a failing or
inadequacy within themselves;
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‘I don’t know if it’s just me, do you know what I mean. If I’m one of these people that
will just not handle things well or what.’ (Mike, 273-274)

‘I still beat myself up because I’m thinking well it shouldn’t be like this.’ (Julie, 679680).
Participants described how hypoglycaemia unawareness and its consequences
threatened important roles.

This ranged from wanting to maintain independence and carry out the role as a parent;

‘if he [husband] had his own way, I wouldn’t work. I would just you know sort of potter
at home… but I need work to keep me. You know I like my own financial independence.’
(Carol,332-333)

‘My family say “why aren’t you sat down?... but that’s what bothers me because that’s
my little thing of motherhood, and you know being a wife and cooking meals.’ (Julie,
700)
to more serious statements questioning the purpose of being alive and reinforcing the
sense of being hopeless;
‘It just makes me feel as though, what am I doing here? You need a purpose but
sometimes you can’t get it.’ (John, 88-89)

Subtheme: ‘When hypo unawareness happens you need somebody.’
Due to the nature of hypoglycaemia unawareness, participants discussed how they often
had to rely on family members to assist them with managing their hypoglycaemia. For
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some, this dependence on others could add to feeling inadequate and further reinforce
that they are different to others. This reliance led to feelings of guilt.
Throughout his interview John frequently referred to his wife’s role in keeping him well
and often discussed how he is dependent on her in order to keep him alive. John made
reference to the fact that he cannot be left alone due to the consequences of his
unawareness:

‘I’d like to be on my own to be honest but when these things happen you need somebody
and if it wasn’t for my wife who knows what would happen.’(John, 65-66)

Such is the level of John’s dependence on his wife that he frequently alluded to how he
may not still be alive without her input;

‘my wife has often called the paramedics out at 2 and 3 o’clock in early Sunday
morning at the weekend. And if it wasn’t for her like, I don’t think I’d be here.’(John,
34-36)

This reliance on family members could lead to feeling of inadequacy and guilt with two
female participants discussing how the impact of hypoglycaemia unawareness in the
night can affect their husbands:

‘My husband’s making me feel worse now because I feel so guilty for him. He’s up early
for work.’ (Julie, 549).

‘I feel guilty because he worries and he’s lost sleep and then I feel guilty because it’s
my problem but he’s had to deal with it.’ (Carol, 401-402)
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This subtheme has links with the earlier mentioned subtheme ‘it’s my condition, I’ll
deal with it’ in that both focus on the involvement of family members. However the
themes differ in that one depicts how participants want to try and be independent in
order to remain in control and one links with the difficult feelings associated with
relying on family members for support. It is evident that whilst family support is
necessary when living with hypoglycaemia unawareness it can lead to negative feelings.

Discussion
This study is novel in that it explored individual’s experiences of living with diabetes
mellitus and hypoglycaemia unawareness. The study provides an insight into the
experience of daily life with hypoglycaemia unawareness and suggests that there may
be a psychological impact of living with unawareness.

For participants in this study hypoglycaemia unawareness and a lack of diabetes control
led to feelings of inadequacy and self-blame. Participant’s narratives suggested that
there was a ‘correct’ way to manage blood glucose levels and when undertaking these
measures did not lead to control, individuals often felt helpless and not good enough. It
is possible that these negative attributions result from the idea that those with
hypoglycaemia unawareness are failing to self- manage. The term self-management is
frequently used in diabetes care and whilst the term may be empowering for some
individuals, there are arguably negative implications for those who fall short of being
able to self-manage. Language and terminology can construct the way we view
ourselves [17] and within self-management literature those who are unable to selfmanage their diabetes are referred to using terms such as ‘non-compliant’ [18] which
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may cast judgement. This may be perceived by individuals as them failing. The current
study suggests that internalising these feelings can result in people viewing themselves
as being not good enough.

Whilst there is currently no literature critically examining the concept of selfmanagement in diabetes, similar findings have been found relating the psychological
implications of the terminology and discourses surrounding the notion of survivorship
within oncology literature [19]. This literature proposes that using one term is not
always helpful for all and that self-recrimination can occur if individuals feel that they
are failing to live up to the standards [19]. Healthcare professionals may need to
consider the power of diabetes self-management discourses and the implications for
those who are unable to self-manage. Not considering the impact of such discourses
may inadvertently reinforce negative ideas and feelings.

A lack of control resulted in feelings of helplessness and hopelessness for participants.
Beck’s theory of hopelessness [20] suggests that individuals become hopeless when
they are anticipating that undesirable situations will occur which are outside of their
control. As participants in the current study described being constantly hypervigilant to
the possibility of potentially life-threatening outcomes outside of their control, the
implications of this anxiety and hyper-vigilance on their long-term psychological
wellbeing must be considered. Participants’ experiences suggested that they may be
likely to encounter psychological consequences which are not routinely monitored in
this population. Participants’ experiences highlighted that they may be at an increased
risk for developing low mood and anxiety and therefore there is a need to routinely
monitor mood in this population. Healthcare providers should consider offering talking
therapy to those whose lives are affected by low mood and anxiety in order to offer
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them space to explore their negative feelings. This therapy should be offered as it has a
good evidence base for health related emotional issues as per the NICE guidelines [21].
The NICE guidelines [21] also state that individuals with diabetes and low mood may
benefit from being signposted to support groups and other local and national resources
whereby they can share their experiences with those in a similar position.

Whilst National Institute for Health and Care Excellence policy [22] states that for adult
patients in the NHS, decision making must be a collaborative process between patients
and professionals, the current study suggests that individuals with hypoglycaemia
unawareness may not feel able to discuss their decision making with clinicians.
Participants in this study often felt that they had no other option but to undertake risky,
compensatory behaviours which may not be advocated by professionals. This was the
case for participants across the lifespan and with differing living circumstances. As a
result of this, participants seemed particularly tentative when discussing these
behaviours and also tended to only disclose these risks toward the end of the interviews.
Whilst it is unlikely that healthcare professionals will have the same amount of time to
spend with individuals in clinical practice compared to in research interviews, attention
must be paid to how ongoing relationships can be established so that individuals feel
that can be open and honest about their management of hypoglycaemia unawareness
without fear of judgement.

The current study highlights how hypoglycaemia unawareness presents challenges not
only for patients themselves but also for their caregivers. Individuals wish to take
control for their own wellbeing but are also aware that at times they have to rely on
others. In the current study this was the case for those participants who cohabited with
their partners, as reliance led to feelings of guilt and inadequacy. A recent literature
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review [23] highlights that caring for someone with hypoglycaemia can have an impact
on the psychological wellbeing of the caregiver as well as the individual. Clinicians
working in this field should therefore be aware of the impact on both patients and
caregivers and should consider employing a relationship centred healthcare model. Such
models have been utilised with long term conditions such as dementia and place
emphasis on not just the individual and their personal needs but also on their
interactions and relationships with others [24]. Relationship centred models stipulate
that caregivers should be offered an assessment of their needs and offered education and
support to help them understand the individual they are caring for. The use of such
models for those with hypoglycaemia unawareness could be beneficial, however the
desire to manage unawareness alone must also be acknowledged. Healthcare
professionals must recognise the individual needs of those with unawareness, their
caregivers and also the interplay between the two.

Across participant accounts there were some commonalities and some differences of
experience. This seemed to reflect the different life stages of participants due to the
wide ranging ages of participants included within the study. Participants appeared to
have differing levels of awareness of their own mortality. This fits with literature which
focuses on the awareness of mortality at different stages of development [25]. The
younger participants in the study made references to being hopeful about the future.
Literature suggests that awareness of mortality is ignored in early adulthood as at this
stage there is a quest to establish identity and to build relationships for the future [25].
The middle aged participants appeared to be aware of the ageing process and thus were
more fearful about potential consequences of hypoglycemia and how the complications
may impact their lives and the lives of their family members. This links with literature
which suggests that by midlife individuals become more aware of death due to a decline
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in their health and through experiencing the death of peers [25]. The oldest participant
in the research spoke openly about death and how his wife ‘kept him alive.’ It is likely
that managing a chronic illness for many years and having many incidences where he
required medical intervention had accelerated his awareness of mortality and therefore
made him feel that his passing is inevitable.

It was also evident that individuals related to their families in different ways. The
youngest participant voiced her frustration when her family and boyfriend tried to
intervene in her management of hypoglycaemia. This is likely because she is trying to
strive for maturity and independence. This links to developmental research by Erikson
[26] who proposed that at this stage in life, individuals are striving for independence
and seeking out meaningful intimate relationships. Erikson proposed that in the later
stages of life, individuals reflect back on life and reflect upon their successes and their
regrets [26]. This fits with the oldest participant included in the study who questioned
his purpose.

Limitations
The way in which individuals were recruited for the current study may have led to
recruitment bias, with only those who had particularly poignant experiences
volunteering to take part. A further limitation is that some interviews which were
conducted over the telephone may have impacted upon the discussions due to the
researcher being unable to interpret visual cues. However it is also possible that this
method may have led to individuals being more open as they were not face to face with
the researcher. The sample could have been more homogenous; however the topic of
investigation defined the sample. It appears that despite participants’ differences over
63

the lifespan, their experiences are similar and have not been defined by characteristics
such as age and gender. The current study focussed only on individual’s experiences
and it is clear that there is a wider impact on caregivers which was not captured. Future
research could interview individuals and their caregivers as dyad in order to better
understand their individual and dyadic needs.

Conclusions
Patient experiences of hypoglycaemia unawareness have often been neglected within
diabetes research. The findings of this study suggest that this population face many
challenges which could affect their psychological wellbeing and relationships. This
suggests that healthcare providers should consider employing routine psychological
assessments and offer interventions to address feelings of hopelessness and low mood
as and when they arise. There is scope for psychologically informed interventions for
this group. Further work is necessary to understand which interventions could be of
benefit to this population and their caregivers.
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Appendix A
Journal of Diabetes Care: Instructions for Authors
General Guidelines
Original Articles. Original Articles should be arranged in the following order: title page,
structured abstract, introduction (no heading), “Research Design and Methods,” “Results,”
“Conclusions,” “Acknowledgments,” “References,” tables, and figure legends.
A structured abstract is required for all Original Articles. Abstracts for an Original Article
should not exceed 250 words. (This is not to be confused with abstracts submitted to the Annual
Scientific Meeting, for which the word limit is higher.) The abstract must be self-contained and
clear without reference to the text and should be written for a general journal readership. The
abstract format should include four sections: “Objective” (the purpose or hypothesis of study),
“Research Design and Methods” (the basic design, setting, number of participants and selection
criteria, treatment or intervention, and methods of assessment), “Results” (significant data
found), and “Conclusions” (the validity, limitations, and clinical applicability of the study and
its results).
The Conclusions section should discuss the findings of the study in the context of past research
concerning the topic of the article, in particular highlighting how these findings add new
information. Also, this section should, where possible, assess the possible clinical relevance of
the findings avoiding any claim or terminology of superiority, especially when statistically
significant but quantitatively modest differences are found.
The word count limit for Original Articles is 4,000 words, excluding words in tables, table
legends, figure legends, title page, acknowledgments, and references. In addition, an original
article is limited to a combination of 4 tables and figures. References are limited to 40 citations.
A conflict-of-interest statement for all authors must be included in the Acknowledgments
section of the main document, which should follow the main text and precede the references. If
there are no relevant conflicts of interest to disclose, authors should indicate as such in the
Acknowledgments section.
In the case of multicenter studies, authors should provide a list of participating investigators in
an appendix to the paper. Papers will not be reviewed if this information is not included.
Where appropriate, clinical and epidemiological studies should be analyzed to see if there is
an effect of sex or ethnicity. If there is no effect, it should be stated as such in the “Results”
section.
Randomized Clinical Trial reporting: Authors of reports on randomized controlled trials are
required to use the instructions and checklist in the Consolidated Standards of Reporting Trials
(CONSORT) Statement. The instructions and checklist are designed to ensure that information
pertinent to the trial is included in the study report. CONSORT information may be included in
a supplemental material online-only file so that it does not affect word count limitations.
All clinical trials submitted to Diabetes Care for consideration of publication must be
registered with a clinical trial registry approved by the International Committee of Medical
Journal Editors (ICMJE). Please see Section 2.5 for more information.
5.2. Novel Communications in Diabetes. Novel Communications in Diabetes are designed to
provide new and exciting findings in clinical research or clinical care in one or more of the
following areas:
the feasibility of a "proof of concept" principle or idea
a novel or innovative finding considered as a pilot study when planning for a larger trial
results from early phase human investigation from a small number of subjects including “first in
human” studies
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new technical advances (i.e., early research on artificial pancreas, glucose monitoring) or
advances in diagnostic testing
studies defining a novel molecular target
studies that challenge current thinking for clinical management or novel approach to behavioral
management
case report/case studies that represent a unique or novel finding on disease presentation or
treatment effects
Novel Communications are not intended to be short reports on studies that are not powered for
larger trials or to simply confirm findings from other studies.
A structured abstract of no more than 150 words is required. The abstract must be selfcontained and concise, without reference citations, and written for a general journal
readership. The abstract should be followed by a short introduction (two to three sentences) and
four concise sections: Research Design and Methods, Results, Conclusions, and
References. References are limited to no more than 15. In addition, Novel Communications
may contain only one table or one figure.
The format of the title page, margins, text, table, figure, and font size for Novel
Communications is the same as for Original Articles. Manuscripts should be double spaced,
written in Arial or Times New Roman 12 point font, and saved as a .doc, .txt, or .rtf file. See
Sections 6.2 and 6.3 of Manuscript Format and Style.
The word count limit for Novel Communications is 1,350 words, including the 150 word
abstract. Tables, figures, legends, the title page, acknowledgments, and references are not
included in the word count.
Author contributions, statement of guarantor, and conflict-of-interest disclosures for all authors
must be included in the Acknowledgments. If authors have no relevant conflict of interest to
disclose, it should be indicated as such.
Novel Communications in Diabetes are freely accessible to readers upon publishing.
Epidemiological integrity. Diabetes Care receives a large number of submissions with an
epidemiological foundation. These largely, but not exclusively, come from hospital clinics, with
data derived from electronic medical records or long-established population-based studies. The
populations available for these studies may not truly represent the city/area from where they are
derived or national demographics. The socio-economic status of the population, different
models of health care (for example state funded or private), and ethnicity are some of the factors
that need to be taken into consideration. Submissions from existing records or databases should
discuss whether the findings and conclusions are applicable only to that population or can be
extrapolated to a more general population, perhaps on a national basis. Authors prospectively
planning studies, who would like the results to be relevant outside of their clinic, for example,
should take care to include a proportion of subjects who are representative of the ethnicity,
socio-economic demographic, and health care systems in that area or nation.
Letters. All Letters are published only in the online version of Diabetes Care. Letters are listed
in the table of contents of the print version and are assigned an "E" page number. Each letter is
assigned a unique DOI (digital object identifier); when citing a letter, include the DOI (e.g.,
10.2337/dcXX-XXXX).
Letters do not have abstracts, should not exceed 500 words (excluding a maximum of 5
references). As with all submissions, letters should be double-spaced and include a title page.
Diabetes Care accepts three types of letters:
Comment Letters comment on a recently published article and should include the cited paper
as reference 1 in the reference list. It should be submitted within 3 months of the article’s
printed publication. Comment letters do not have tables or figures.
Response Letters are an invited letter from the cited author that replies to the comment letter
and should include the comment letter as reference 1 in the reference list. Response letters do
not have tables or figures.
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Observation Letters comment on a relevant finding related to clinical care or research or
present a case report/case study. Observation letters are allowed either one table or one figure.
All letters require a signed Manuscript Submission Form from the author(s). A conflict-ofinterest statement for all authors must be included in the Acknowledgments section of the main
document. If there are no relevant conflicts of interest to disclose, authors should indicate as
such in the Acknowledgments section.
All letters are freely accessible to readers upon publishing.
Commentaries. Commentaries normally accompany an original article and are invited by the
editors. Instructions will be provided at the time of solicitation.
Clinical Images in Diabetes. “Clinical Images in Diabetes” are intended to provide modern
views on the pathogenesis of diabetes or its complications, with the aim of linking the clinical
course of diabetes and related pathologies with their underlying physiological mechanisms. By
presenting highly novel clinical summaries regarding one to no more than three patient
descriptions per article, “Clinical Images in Diabetes” serves as a valuable educational tool to
better understand the pathophysiology of diabetes, enhance disease diagnosis, and offer
guidance for optimized clinical treatments.
Importantly, although often presented within the context of a case(s), the “Clinical Images in
Diabetes” section is not intended as a primary vehicle for traditional brief/case reports where
novel insights and the use of cutting edge diagnostic/treatment tools are lacking. All
submissions must include original images or videos as well as useful insight. Images may
include, but are not limited to, histopathological specimens, MRI or CT scans, or other
radiological imaging techniques.
All submissions will be subjected to rigorous peer review, with novelty and reader interest a
high priority for editorial decisions. All submissions will also be evaluated based on how the
contribution adheres to the intent of “Clinical Images in Diabetes” by judging how it advances
understanding of underlying pathophysiological mechanisms.
Submissions should include 1–2 figures or videos. All figures must meet the quality standards
outlined in section 6.11. Figures. Video submissions are encouraged and may be submitted in
any of the standard formats (e.g., .avi, .mov, etc.). Please submit a separate still image for each
video file. More information on video submissions can be found in section 6.12. Video. Figures,
videos, and still images should be uploaded as separate files.
Note: Any information that might identify a patient or hospital, including a date, should be
removed from the image or video. Written permission from the patient, or parent or guardian of
a minor child, is required for publication of recognizable images in all forms and media.
The written portion of the submission should include the following:
A standard title page with no more than four authors
A bulleted summary of 5–10 points (125 words or less) summarizing the main narrative and
including information such as diagnosis, patient characteristics, biological markers, etc.
A main narrative of 900 words or less
A standard Acknowledgments section
A reference list with 10 or fewer citations
A legend for each figure and video
All authors should consent to the standard ADA copyright and authorship form (Manuscript
Submission Form). Standard page charges and fees for color figures will be applied.
5.6. Review Articles and Meta-analyses. Please read the criteria and formatting guidelines for
meta-analyses and systematic review articles. A meta-analysis may be submitted to the journal
without prior approval from the editors. Please query the journal's interest and provide a
proposal (as detailed below) if you wish to submit an uninvited review article.
The proposal should include the following: 1) why this is an important topic to review, why it is
best suited for Diabetes Care, and why the review would appeal to the readership; 2) the
article's focus; 3) major issue(s) to be addressed; 4) source of original literature to be
summarized (including from X year to Y year inclusive); 5) method used; and 6) all author bios
including the background of the author(s) and a description of expertise in the area to be
72

discussed in the review. It is anticipated that the author(s) will have worked and published in the
area covered by the review.
Lastly, the authors must disclose whether they propose to write the entire article themselves,
whether they received any form of sponsorship or honorarium for the material, and whether a
pharmaceutical company, or its representative, was involved in the funding or authorship. In
addition, the authors must point out any potential conflict of interest with a company whose
products will be discussed in the review.
All proposals should be emailed (as Word document attachments) to Lyn Reynolds
(lreynolds@diabetes.org) in the Editorial Office. Review Articles submitted without prior
approval or invitation will be returned. All Review Articles (whether invited or by query) are
subject to peer review.
Once approved, guidelines will be sent to the authors.
Editorials. Editorials are generally by invitation. If you wish to submit an unsolicited editorial,
please query first and provide an outlined proposal that includes the following: 1) cover letter
explaining why author(s) are suited to write the article and their area of expertise and bios; 2)
brief background of the topic/problem; 3) major issue to be discussed; 4) strengths and
weaknesses; 5) why this is an important topic for the journal; and 6) potential future
directions. Please send the proposal to Lyn Reynolds (lreynolds@diabetes.org) in the Editorial
Office. Guidelines will be provided if approved for submission.
Perspectives. Perspectives are invited or approved for submission after proposal query. A
Perspective highlights recent exciting research, not primarily that of the author(s), and may
provide context for the findings within a field or explain potential interdisciplinary significance
(similar to that of a Review Article).
Please follow the proposal outline decribed in section 5.6 Review Articles and Meta-analyses.
Please send the proposal to Lyn Reynolds (lreynolds@diabetes.org) in the Editorial Office.
Guidelines will be provided if approved for submission.
Supplemental issues. Supplemental issues must be approved prior to submission. A proposal
for a supplemental issue should first be submitted to the Publications Department of the ADA
(ckohler@diabetes.org) and must specify the following:
The name of the organization(s) sponsoring and funding the supplement (not merely the name
of the public relations agency handling its publication).
If the supplement is based on a symposium, where and when the symposium was held and how
the speakers and papers were selected.
Whether authors will be paid and, if so, how much.
If the proposal is approved, it will be forwarded to the Editor of Diabetes Care. Initial approval
by the ADA does not commit the Editor to accept a proposal in whole or part. All manuscripts
are subject to the same peer review as other manuscripts in the journal.
For complete instructions on submitting a supplement, please contact the Editorial Office.
MANUSCRIPT FORMAT AND STYLE
Articles must be in clear and understandable English. Non-native English authors are
encouraged to seek the assistance of an English-proficient colleague, or a communications
agency, such as American Journal Experts, to help improve the clarity and readability of a paper
before it is submitted to the journal.
For specific information on the parameters and limits for various manuscript categories (e.g.,
section headings, word limits, etc.), see Section 5, Manuscript Categories.
Title Page. All submissions, regardless of article type, require a title page. The title page should
include the following: full title; a short running title (less than 47 characters and spaces
combined); the first name, middle initial, last name, and highest academic degree of each
author; each author's affiliation (in English) during the time the study was conducted; contact
information of the corresponding author (name, current address, telephone number, fax number,
and e-mail address); and the word count and number of tables and figures.
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If two authors have equal authorship, it may be noted by * under the author list.
Main Document. The main document file includes the title page, abstract, main text,
acknowledgements, figure legends, references, and tables, in that order. Please do not use
headers, footers, or endnotes in your paper.
The Main Document should be in Word document format (not as a PDF). This will allow our
Editorial Office to verify word count and our production staff to convert your paper (if
accepted) into an article.
Text Composition. Articles should be written in clear, concise English following the
recommendations for scientific writing found in Scientific Style and Format, the Council of
Science Editors (CSE) style manual (7th ed., 2006, Reston, VA, Council of Science Editors).
All accepted manuscripts will be edited according to the CSE style manual and The Chicago
Manual of Style (16th ed., 2010, Chicago, IL, The University of Chicago Press) by ADA
professional publications staff. The authors are responsible for all statements made in their
articles or editorials, including any editing changes made by staff. Proof pages will be sent to
the corresponding author and should be read carefully.
The designations type 1 diabetes and type 2 diabetes should be used when referring to the two
major forms of diabetes. Abbreviations for diabetes, such as T2D for type 2 diabetes, should not
be used. The term diabetic should not be used as a noun.
All manuscripts should be double-spaced, in Arial or Times New Roman 12-point font, and
saved as a .doc, .txt, or .rtf file. In addition, please do not "lock" or "page protect" your
document, and avoid using footnote and endnote functions.
.Abbreviations and Units. Abbreviations should be used only when necessary, e.g., for long
chemical names (HEPES), procedures (ELISA), or terms used throughout the article. See
the list of abbreviations that need not be defined; all others must be defined at first use.
Abbreviate units of measure only when used with numbers. Abbreviations may be used in tables
and figures. The CSE style manual contains lists of standard scientific abbreviations.
Clinical laboratory values and units should be in Système International (SI) form. Kilocalories
should be used rather than kilojoules.
HbA1c values should be dually reported as “% (mmol/mol).” Please use the NGSP’s HbA1c
converter at http://www.ngsp.org/convert1.asp to calculate HbA1c values as both % and
mmol/mol.
6.5. Font. Text, including title and author names, should be in 12-point Arial or Times New
Roman. Please avoid using boldface font. Text in tables should be no smaller than 10-point font.
6.6. Margins. Margins should be 1" at the top and bottom and 1" on the left and right sides.
Acknowledgments. The acknowledgments are located after the main text and before the
reference list. Acknowledgments should contain the author contributions paragraph, brief
statements of assistance, the guarantor's name (person[s] taking responsibility for the contents of
the article), funding/financial support, conflict of interest statement, and reference to prior
publication of the study in abstract form, where applicable.
References. Please place the reference list after the main text and acknowledgments (if
applicable). Original Articles are limited to 40 references. Letters are allowed 5 references.
Review Articles are allowed 60 references, and meta-analyses should have no more than 40
references.
Reference numbers in the text should appear in chronological order in normal type and in
parentheses [e.g., “In the study by Norton et al. (23)...”]. Please do not use the footnote or
endnote function to cite studies or create a reference list. A reference manager must have the
ability to customize the display of references. For example, the reference application should
have the option to list the references at the end of the paper, as opposed to listing the references
as endnotes or footnotes at the bottom of each page, and should not embed the list in the text as
a series of endnotes/footnotes. When using a reference manager (e.g., Thomson's EndNote
Reference Program), don't forget to generate the list as a bibliography in a style suitable
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to Diabetes Care, and then save and submit as the final step to creating the references.
Otherwise, references should be manually inserted.
All authors must be listed by first initials and last name in each reference, and please provide
inclusive page numbers. Journal titles should be abbreviated according to the National Library
of Medicine’s List of Journals Indexed for Medline; for unlisted journals, please provide
complete journal titles. Material in press may be cited, but copies of such material may be
requested. Authors are responsible for the accuracy of the references. Click here for examples of
how references should be formatted.
Supplemental Material. Non-essential tables, figures, and/or videos may accompany articles as
online-only supplemental material files, but authors are asked to include a comment to the editor
at the time of manuscript submission that explains the rationale and justification for submitting
and possibly posting the supplemental information.
All online-only supplemenal material files should be combined in one document file whenever
possible and uploaded during the submission process. The file must be clearly labeled
as “Online-Only Supplemental Material." In addition, supplemental material online-only files
must be referenced in the main text of the manuscript at least once (e.g., “Supplemental Table
S1”).
All online-only supplemental material files are subject to peer review but will not be composed,
copyedited, or proofread by production staff. As such, authors are encouraged to review
supplemental material files carefully before submission.
Lists that include names of principal investigators or writing groups may appear in print or as
online-only supplemental material. Lists of names exceeding 150 words should be submitted as
online-only supplemental material. Names of principal investigators or writing groups should
otherwise be included in an in-text appendix, located at the end of the main document before the
references.
Supplemental material containing very large datasets should be cited in the text with a URL to
the material hosted on an author-affiliated website or may appear with a note that the data is
available upon request to the author.
Tables. Each table should be inserted on a separate page at the end of the document with the
table number, title, and legend indicated. Table legends should be inserted below the table and
should not be included inside the table. Tables should be created using Word and the "Insert
Table" command. Please use Arial or Times New Roman font, no smaller than 10-point. Tables
with internal divisions are not allowed (Tables 1A and B) and should be submitted as individual
tables (Tables 1 and 2). Please avoid using shading within a table. If a table includes data that
require explanation in the legend, apply the following sequence of symbols, from top to bottom,
left to right: *, †, ‡, §, ||, ¶, #, **, ††, ‡‡.
Figures. Diabetes Care uses digital publishing methods throughout the journal production
process. If your article is accepted, it will be published in both the print and online journal. The
following sections provide information on how to format your figures to ensure the best
possible reproduction of your images.
Size. Figures should be produced at the size they are to appear in the printed journal. Please
make sure your figures will fit in one, two, or three columns in width. Multi-paneled figures
should be assembled in a layout that leaves the least amount of blank space.
1 column = 13 picas wide, 2.2 in, 5.6 cm
2 columns = 28 picas wide, 4.6 in, 11.7 cm
3 columns = 41 picas, 6.8 in, 17.3 cm
Font. At 100% size, fonts should be 8-10 points and used consistently throughout all figures.
Text. Information on the axes should be succinct, using abbreviations where possible, and the
label on the y-axis should read vertically, not horizontally. Key information should be placed in
any available white space within the figure; if space is not available, the information should be
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placed in the legend. In general, figures with multiple parts should be marked A, B, C, etc., with
a description of each panel included in the legend rather than on the figure.
Line and bar graphs. Lines in graphs should be bold enough to be easily read after reduction,
as should all symbols used in the figure. Data points are best marked with the following
symbols, again assuring that they will be readily distinguishable after
reduction:
. In the figure legend, please use words rather than the symbols;
e.g., "black circles = group 1; white squares = group 2; black bars = blood glucose; white bars =
C-peptide." Bars should be black or white only, unless more than two datasets are being
presented; additional bars should be drawn with clear bold hatch marks or stripes, not shades of
gray.
Line or bar graphs and flow charts should be created in black and white (if more than two
datasets, multiple bars can be drawn with clear, bold hatch marks or stripes) or color (see color
printing fees), not shades of gray, which are difficult to reproduce in even tones.
Formatting digital figures files for print and online reproduction. To meet ADA’s quality
standards for publication, it is important to submit digital art that conforms to the appropriate
resolution, size, color mode, and file format. Doing so will help to avoid delays in publication
and maximize the quality of images, both online and in print. Please refer to ADA's Digital Art
Guidelines when preparing your files. If you are unable to provide files that meet the
specifications outlined in the Guidelines, you may submit your original source files (files from
the program in which they were originally created).
Reproductions. If materials (e.g., figures and/or tables) are taken from other sources, the author
must provide written permission for reproduction from the original publisher and author at the
time of submission. In addition, the source should be cited at the end of the figure legend. For
more information, refer to Permissions: Help for Authors.
Please note that it is the responsibility of the author to seek and obtain permission from
copyright holders for reuse of any materials for intended publication in Diabetes Care.
Digital image manipulation. The American Diabetes Association has adopted the statement
developed by the Journal of Cell Biology as its policy on the manipulation of digital images:
"No specific feature within an image may be enhanced, obscured, moved, removed, or
introduced. The grouping of images from different parts of the same gel, or from different gels,
fields, or exposures must be made explicit by the arrangement of the figure (i.e., using dividing
lines) and in the text of the figure legend. Adjustments of brightness, contrast, or color balance
are acceptable if they are applied to the whole image and as long as they do not obscure,
eliminate, or misrepresent any information present in the original, including backgrounds.
Without any background information, it is not possible to see exactly how much of the original
gel is actually shown. Non-linear adjustments (e.g., changes to gamma settings) must be
disclosed in the figure legend."
All digital images in manuscripts accepted for publication will be scanned using image forensics
software for any indication of improper manipulation. Cases of questionable or inappropriate
image alterations will be referred to the Association’s Subcommittee on Ethical Scientific
Publications (ESP). The ESP may request the original data from the authors for comparison to
the prepared figures. If the authors fail to provide the original data, the acceptance of the
manuscript will be revoked. Cases of deliberate misrepresentation of data will result in
revocation of acceptance, and will be reported to the corresponding author's home institution
and/or funding agency as appropriate.
For examples of what constitutes improper digital manipulation (as well as other forms of
scientific misconduct), ADA encourages authors to refer to the 2006 editorial by the Journal of
Clinical Investigation titled “Stop Misbehaving!” In addition, authors are encouraged to refer
to Adobe’s white paper on using Photoshop CS3 Extended in biomedical imaging. The paper
provides useful information on maintaining image integrity, editing nondestructively, and the
medical and scientific image workflow.
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6.12. Video. Authors are encouraged to submit videos to be published in the online version of
the article, with a still image from the video to appear in the PDF and print versions. Still
images are encouraged, but not required, and should represent as best as possible the main
subject of the video. Video files should be clearly labeled as "video 1," "video 2," etc., and still
images should be named "video 1 still image," etc. Each video must be cited in the text, and a
legend must accompany each video. Video legends should include labels that correspond with
the in-text citation and should be placed after the figure legends in the manuscript.
Videos can also be submitted as supplemental material and should be appropriately labeled, e.g.,
"online supplemental video 1." Supplemental material videos are not required to have legends.
Most video formats are acceptable, including .avi, .flv, .mov, .mp4, .swf, .wav, .wma, .wmv,
and more. For helpful information about creating videos, please visit the Video Creation Guide.
Guidelines specific to systematic reviews
Guidelines for Systematic Reviews and Meta-Analyses Systematic reviews and meta-analyses
are systematic, critical assessments of literature and data sources pertaining to clinical topics
that emphasize factors such as cause, diagnosis, prognosis, therapy, or prevention. Metaanalyses that address questions for which there is clinical equipoise are preferred.
All articles or data sources should be searched for and selected systematically for inclusion and
critically evaluated, and the search and selection process should be described in the manuscript.
The specific type of study or analysis, population, intervention, exposure, and tests or outcomes
should be described for each article or data source (PICOS format). The data sources should be
as current as possible, ideally with the search having been conducted within several months of
manuscript submission.
For meta-analyses of randomized controlled trials, follow PRISMA reporting guidelines and
checklist. For meta-analyses of observational studies in epidemiology, follow MOOSE
reporting guidelines.
Meta-analyses and systematic reviews not following these guidelines will not be peer reviewed.
Additional criteria appear below.
Title Include either “meta-analysis” or “systematic review,” as appropriate, in a subtitle
following the title.
Abstract Word limit: 250 words
Structure with the following headings: Background, Purpose, Data Sources, Study Selection,
Data Extraction, Data Synthesis, Limitations, Conclusions.
Manuscript Word limit: 5,000 words (excluding abstract and references)
Please format with the following sections: Introduction, Methods, Results, and Discussion. End
the Introduction section with a clear statement of the study’s objectives or hypotheses.
The Methods section should include the following subheadings: • Data Sources and Searches •
Study Selection • Data Extraction and Quality Assessment • Data Synthesis and Analysis
For studies that have numerical data and use statistical inference, include a section under
Methods that describes the methods and specific statistical software used for the statistical
analyses.
References: minimum 40, maximum 60 citations
Tables and figures: Any combination of 4 tables and/or figures will be accepted—Include a flow
diagram that depicts search and selection processes, along with evidence tables
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Appendix B
Quality Appraisal Checklist- MMAT
Types of
mixed
methods
study
components
or primary
studies
Screening
questions
(for all
types)

1.
Qualitative

2.
Quantitative
randomized
controlled
(trials)

3.
Quantitative
nonrandomized

Methodological quality criteria

Responses
Yes

No

Can’t
tell

Comments

Are there clear and quantitative research
questions (or objectives*), or a clear mixed
methods question (objective*)?
Do the collected data allow address the
research question (objective)? E.g.
consider whether the follow-up period is
long enough for the outcome to occur (for
longitudinal studies or study components).
Further appraisal may not be
feasible or appropriate when the
answer is ‘No’ or ‘Can’t tell’ to
one or both screening questions.
1.1. Are the sources of qualitative data
(archived, documents, informants,
observations) relevant to address the
research question (objective)?
1.2. Is the process for analysing qualitative
data relevant to address the research
question (objective)?
1.3. Is appropriate consideration given to
how findings relate to the context, e.g. the
setting, in which the data were collected?
1.4. Is appropriate consideration given to
how findings relate to researchers’
influence, e.g. through their interactions
with participants?
2.1. Is there a clear description of the
randomization (or an appropriate
sequence generation)?
2.2. Is there a clear description of the
allocation concealment (or blinding when
applicable)?
2.3. Are there complete outcome data
(80% or above)?
2.4. Is there low withdrawal/drop-out
(below 20%)
3.1. Are participants (organizations)
recruited in a way that minimizes selection
bias?
3.2. Are measurements appropriate (clear
origin, or validity known, or standard
instrument; and absence of contamination
between groups when appropriate)
regarding the exposure/intervention and
outcomes?
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4.
Quantitative
descriptive

5. Mixed
methods

3.3. In the groups being compared
(exposed vs. non-exposed; with
intervention vs. without; cases vs. controls)
are the participants comparable, or do
researchers take into account (control for)
the difference between these groups?
3.4. Are there complete outcome data
(80% or above), and, when applicable, an
acceptable response rate (60% or above),
or an acceptable follow-up rate for cohort
studies (depending on the duration of
follow up)?
4.1. Is the sampling strategy relevant to
address the quantitative research question
(quantitative aspect of the mixed methods
question)?
4.2. Is the sample representative of the
population understudy?
4.3. Are measurements appropriate (clear
origin, or validity known, or standard
instrument)?
4.4. Is there an acceptable response rate
(60% or above)?
5.1. Is the mixed methods research design
relevant to address the qualitative and
quantitative research questions (or
objectives), or the qualitative and
quantitative aspects of the mixed methods
question (or objective)?
5.2. Is the integration of qualitative and
quantitative data (or results*) relevant to
address the research question (objective)?
5.3. Is appropriate consideration given to
the limitations associated with this
integration, e.g., the divergence of
qualitative and quantitative data (or
results*) in a triangulation design?

Criteria for the qualitative component (1.1
to 1.4), and appropriate criteria for the
quantitative component (2.1 to 2.4, or 3.1 to
3.4 or 4.1 to 4.4), must also be applied
* These two items are not considered as double-barrelled items since in mixed methods research,
(1) there may be research questions (quantitative research) or research objectives (qualitative
research), and (2) data may be integrated, and/or qualitative findings and quantitative results can
be integrated.
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Appendix C
Quality Ratings for Included Studies

Screening
Question 1

Screening
Question 2

Question
1

Question
2

Question
3

Question
4

Total

GonderFrederick et
al.
(1997)
Jorgensen
et al.
(2003)
KovacsBurns et al.
(2013)
Lawton et
al.
(2014)
Polonsky et
al. (2016)
Ritholz et
al. (2013)
Stahl et
al.(1998)













100%







X





75%*











X

75%











X

75%











X

75%











X

75%







X

X

X

25%*

Trief et al.
(2003)
Trief et al.
(2013)











x

75%











x

75%

As per the MMAT guidance (Pluye, Gagnon, Griffiths & Johnson-La Fleur, 2009) screening questions do
not contribute to an overall score but are used as a guide as to whether further appraisal of quality is
possible. If the answer to both screening questions is a no then further appraisal may not be feasible
(Pluye et al, 2009).
Questions 1-4 differ depending on the methodology of the paper being appraised. If the paper is
qualitative then questions 1.1-1.4 are selected, if quantitative then 2.1-2.4 are selected, if the paper is
quantitative non randomised then questions 3.1-3.4 are used, if the paper is quantitative descriptive then
questions 4.1-4.4 are selected and for mixed method papers, questions 5.1-5.4 are used. (Please see
appendix B for the list of questions).
Each of the four questions was awarded 25% if the criteria were met.
*Denotes final score awarded when there was a discrepancy between the first and second marker.
References
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Appendix D
Journal of Diabetes Research and Clinical Practice: Guidance for authors

Journal Principles
All manuscripts submitted to Diabetes Research and Clinical Practice should report
original research not previously published or being considered for publication
elsewhere, make explicit any conflict of interest, identify sources of funding and
generally be of a high ethical standard.
Submission of a manuscript to this journal gives the publisher the right to publish that
paper if it is accepted. Manuscripts may be edited to improve clarity and expression.
Submission of a paper to Diabetes Research and Clinical Practice is understood to
imply that it has not previously been published and that it is not being considered for
publication elsewhere.
Editorial Office
The full contact details for the Editorial Office are shown below:
Diabetes Research and Clinical Practice Editorial Office, Elsevier Ltd, The Boulevard,
Langford Lane, Kidlington, Oxford, OX5 1GB, UK; Phone: +44 (0) 1865 843203, Email: diab@elsevier.com
Submission checklist
You can use this list to carry out a final check of your submission before you send it to
the journal for review. Please check the relevant section in this Guide for Authors for
more details.
Ensure that the following items are present:
One author has been designated as the corresponding author with contact details:
• E-mail address
• Full postal address
All necessary files have been uploaded:
Manuscript:
• Include keywords
• All figures (include relevant captions)
• All tables (including titles, description, footnotes)
• Ensure all figure and table citations in the text match the files provided
• Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)
Supplemental files (where applicable)
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Further considerations
• Manuscript has been 'spell checked' and 'grammar checked'
• All references mentioned in the Reference List are cited in the text, and vice versa
• Permission has been obtained for use of copyrighted material from other sources
(including the Internet)
• Relevant declarations of interest have been made
• Journal policies detailed in this guide have been reviewed
• Referee suggestions and contact details provided, based on journal requirements
For further information, visit our Support Center.

Ethics in publishing
Please see our information pages on Ethics in publishing and Ethical guidelines for
journal publication.
Human and animal rights
If the work involves the use of human subjects, the author should ensure that the work
described has been carried out in accordance with The Code of Ethics of the World
Medical Association (Declaration of Helsinki) for experiments involving
humans; Uniform Requirements for manuscripts submitted to Biomedical journals.
Authors should include a statement in the manuscript that informed consent was
obtained for experimentation with human subjects. The privacy rights of human
subjects must always be observed.
All animal experiments should comply with the ARRIVE guidelines and should be
carried out in accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and
associated guidelines, EU Directive 2010/63/EU for animal experiments, or the
National Institutes of Health guide for the care and use of Laboratory animals (NIH
Publications No. 8023, revised 1978) and the authors should clearly indicate in the
manuscript that such guidelines have been followed.
Declaration of interest
All authors must disclose any financial and personal relationships with other people or
organizations that could inappropriately influence (bias) their work. Examples of
potential conflicts of interest include employment, consultancies, stock ownership,
honoraria, paid expert testimony, patent applications/registrations, and grants or other
funding. If there are no conflicts of interest then please state this: 'Conflicts of interest:
none'. More information.
Submission declaration and verification
Submission of an article implies that the work described has not been published
previously (except in the form of an abstract or as part of a published lecture or
academic thesis or as an electronic preprint, see 'Multiple, redundant or concurrent
publication' section of our ethics policy for more information), that it is not under
consideration for publication elsewhere, that its publication is approved by all authors
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and tacitly or explicitly by the responsible authorities where the work was carried out,
and that, if accepted, it will not be published elsewhere in the same form, in English or
in any other language, including electronically without the written consent of the
copyright-holder. To verify originality, your article may be checked by the originality
detection service CrossCheck.
Contributors
Each author is required to declare his or her individual contribution to the article: all
authors must have materially participated in the research and/or article preparation, so
roles for all authors should be described. The statement that all authors have approved
the final article should be true and included in the disclosure.
Changes to authorship
Authors are expected to consider carefully the list and order of
authors before submitting their manuscript and provide the definitive list of authors at
the time of the original submission. Any addition, deletion or rearrangement of author
names in the authorship list should be made only before the manuscript has been
accepted and only if approved by the journal Editor. To request such a change, the
Editor must receive the following from the corresponding author: (a) the reason for
the change in author list and (b) written confirmation (e-mail, letter) from all authors
that they agree with the addition, removal or rearrangement. In the case of addition or
removal of authors, this includes confirmation from the author being added or removed.
Only in exceptional circumstances will the Editor consider the addition, deletion or
rearrangement of authors after the manuscript has been accepted. While the Editor
considers the request, publication of the manuscript will be suspended. If the manuscript
has already been published in an online issue, any requests approved by the Editor will
result in a corrigendum.
Clinical Trials
* All randomised controlled trials submitted to Diabetes Research and Clinical Practice
whose primary purpose is to affect clinical practice (phase 3 trials) must be registered in
accordance with the principles outlined by the International Committee of Medical
Journal Editors (ICMJE; http://www.icmje.org/). ICMJE-approved registries currently
include the
following: http://www.anzctr.org.au, http://www.clinicaltrials.gov, http://www.ISRCTN
.org, http://www.umin.ac.jp/ctr/index/htm, http://www.trialregister.nl,
and https://eudract.ema.europa.eu/. Please include the unique trial number and registry
name on manuscript submission.
Copyright
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing
Agreement' (see more information on this). An e-mail will be sent to the corresponding
author confirming receipt of the manuscript together with a 'Journal Publishing
Agreement' form or a link to the online version of this agreement.
Subscribers may reproduce tables of contents or prepare lists of articles including
abstracts for internal circulation within their institutions. Permission of the Publisher is
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required for resale or distribution outside the institution and for all other derivative
works, including compilations and translations. If excerpts from other copyrighted
works are included, the author(s) must obtain written permission from the copyright
owners and credit the source(s) in the article. Elsevier has preprinted forms for use by
authors in these cases.
For open access articles: Upon acceptance of an article, authors will be asked to
complete an 'Exclusive License Agreement' (more information). Permitted third party
reuse of open access articles is determined by the author's choice of user license.
Author rights
As an author you (or your employer or institution) have certain rights to reuse your
work. More information.
Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.
Role of the funding source
You are requested to identify who provided financial support for the conduct of the
research and/or preparation of the article and to briefly describe the role of the
sponsor(s), if any, in study design; in the collection, analysis and interpretation of data;
in the writing of the report; and in the decision to submit the article for publication. If
the funding source(s) had no such involvement then this should be stated.
Funding body agreements and policies
Elsevier has established a number of agreements with funding bodies which allow
authors to comply with their funder's open access policies. Some funding bodies will
reimburse the author for the Open Access Publication Fee. Details of existing
agreements are available online.
After acceptance, open access papers will be published under a noncommercial license.
For authors requiring a commercial CC BY license, you can apply after your manuscript
is accepted for publication.
Open access
This journal offers authors a choice in publishing their research:
Open access
• Articles are freely available to both subscribers and the wider public with permitted
reuse.
• An open access publication fee is payable by authors or on their behalf, e.g. by their
research funder or institution.
Subscription
• Articles are made available to subscribers as well as developing countries and patient
groups through our universal access programs.
• No open access publication fee payable by authors.
Regardless of how you choose to publish your article, the journal will apply the same
peer review criteria and acceptance standards.
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For open access articles, permitted third party (re)use is defined by the
following Creative Commons user licenses:
Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)
For non-commercial purposes, lets others distribute and copy the article, and to include
in a collective work (such as an anthology), as long as they credit the author(s) and
provided they do not alter or modify the article.
The open access publication fee for this journal is USD 3000, excluding taxes. Learn
more about Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.
Green open access
Authors can share their research in a variety of different ways and Elsevier has a
number of green open access options available. We recommend authors see our green
open access page for further information. Authors can also self-archive their
manuscripts immediately and enable public access from their institution's repository
after an embargo period. This is the version that has been accepted for publication and
which typically includes author-incorporated changes suggested during submission,
peer review and in editor-author communications. Embargo period: For subscription
articles, an appropriate amount of time is needed for journals to deliver value to
subscribing customers before an article becomes freely available to the public. This is
the embargo period and it begins from the date the article is formally published online
in its final and fully citable form. Find out more.
This journal has an embargo period of 12 months.
Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not a
mixture of these). Authors who feel their English language manuscript may require
editing to eliminate possible grammatical or spelling errors and to conform to correct
scientific English may wish to use the English Language Editing service available from
Elsevier's WebShop.
Patients and Study Participants
Studies on patients or volunteers require ethics committee approval and informed
consent which should be documented in your paper.
Patients have a right to privacy. Therefore identifying information, including patient's
photographs, pedigree, images, names, initials, or hospital numbers, should not be
included in the submissions unless the information is essential for scientific purposes
and written informed consent has been obtained for publication in print and electronic
form from the patient (or parent, guardian or next of kin ). If such consent is made
subject to any conditions, Elsevier must be made aware of all such conditions. Written
consents must be provided to the journal on request.
Even where consent has been given, identifying details should be omitted if they are not
essential. Complete anonymity is difficult to achieve. For example, masking the eye
region in photographs of patients is inadequate protection of anonymity. If identifying
characteristics are altered to protect anonymity, such as in genetic pedigrees, authors
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should provide assurance that alterations do not distort scientific meaning and editors
should so note.
Submission
Our online submission system guides you stepwise through the process of entering your
article details and uploading your files. The system converts your article files to a single
PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX) are
required to typeset your article for final publication. All correspondence, including
notification of the Editor's decision and requests for revision, is sent by e-mail.
Submit your article
Please submit your article via https://www.evise.com/evise/jrnl/DIAB.
Article Types
N.B. For reasons of available space, manuscripts that exceed the required word limits
(below) will be declined automatically. All articles other than Editorials and Letters to
the Editor are subject to full peer review.
1. Editorials are either written or commissioned by the Editors and should not exceed
1000 words (not including a maximum of 20 references; one small figure can be
included).
2. Commentaries (1000 words not including a maximum of 20 references and one
small figure) offer a stimulating, journalistic and accessible insight into issues of
common interest. They are usually commissioned by the Editors but unsolicited articles
will be considered. Debates comprise two commentaries of opposing or contrasting
opinion written by two different groups of authors. Controversial opinions are
welcomed as long as they are set in the context of the generally accepted view.
3. Research Article should be designated either (a) Basic Research (b) Clinical
Research or (c) Epidemiology and should be a maximum of 5000 words. The word limit
includes a combined total of five figures or tables with legends, but does not include up
to 50 references and an abstract of up to 200 words structured according to Aims,
Methods, Results, Conclusions and Keywords. Divide the manuscript into the following
sections: Title Page; Structured Abstract; Introduction; Subjects, Materials and
Methods; Results; Discussion; Acknowledgements; References; figures and tables with
legends.
4. Research Brief should not exceed 1000 words, including a summary of no more than
50 words (but not including up to 20 references) and may be a preliminary report of
work completed, a final report or an observation not requiring a lengthy write-up.
5. Review articles should be a maximum of 5000 words, including a summary of no
more than 200 words (not including up to 75 references) with subheadings in the text to
highlight the content of different sections. The word limit includes a combined total of
five figures or tables with legends. Reviews are generally commissioned by the Editors
but unsolicited articles will be considered.
6. Letters to the Editor should be no more than 400 words.
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Brief Reports and Letters to the Editor will only be published electronically but will be
listed in the print Table of Contents. These articles can be cited by Digital Object
Identifier (DOI) rather than page number.

Peer review
This journal operates a single blind review process. All contributions will be initially
assessed by the editor for suitability for the journal. Papers deemed suitable are then
typically sent to a minimum of two independent expert reviewers to assess the scientific
quality of the paper. The Editor is responsible for the final decision regarding
acceptance or rejection of articles. The Editor's decision is final. More information on
types of peer review.
Use of word processing software
It is important that the file be saved in the native format of the word processor used. The
text should be in single-column format. Keep the layout of the text as simple as
possible. Most formatting codes will be removed and replaced on processing the article.
In particular, do not use the word processor's options to justify text or to hyphenate
words. However, do use bold face, italics, subscripts, superscripts etc. When preparing
tables, if you are using a table grid, use only one grid for each individual table and not a
grid for each row. If no grid is used, use tabs, not spaces, to align columns. The
electronic text should be prepared in a way very similar to that of conventional
manuscripts (see also the Guide to Publishing with Elsevier). Note that source files of
figures, tables and text graphics will be required whether or not you embed your figures
in the text. See also the section on Electronic artwork.
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and
'grammar-check' functions of your word processor.
Abbreviations
Abbreviations should be avoided in most cases or at least fully defined on first use.
Clinical research values and units should be in Système International (SI) form.
Kilocalories should be used rather than kilojules.
The term 'diabetic' should be avoided. Preferred terminology is, for example, 'person
with diabetes' or 'in the group without diabetes'. The terms 'Type 1' and 'Type 2 diabetes
mellitus' should be used.
HbA1c Values
Author should report glycated haemoglobin (HbA1c) measurement in derived NGSP
units (%; to one decimal point) in addition to IFCC (International Federation of Clinical
Chemistry) units (mmol/mol; no decimal point). NGSP units should be listed first
followed by IFCC units in parentheses.
The abbreviation for haemoglobin A1c / glycated haemoglogin - should be HbA1c, not
the Americal version of A1C.
Article structure
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Subdivision - numbered sections
Divide your article into clearly defined and numbered sections. Subsections should be
numbered 1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section
numbering). Use this numbering also for internal cross-referencing: do not just refer to
'the text'. Any subsection may be given a brief heading. Each heading should appear on
its own separate line.
Introduction
State the objectives of the work and provide an adequate background, avoiding a
detailed literature survey or a summary of the results.
Material and methods
Provide sufficient detail to allow the work to be reproduced. Methods already published
should be indicated by a reference: only relevant modifications should be described.
Results
Results should be clear and concise.
Discussion
This should explore the significance of the results of the work, not repeat them. A
combined Results and Discussion section is often appropriate. Avoid extensive citations
and discussion of published literature.
Essential title page information
• Title. Concise and informative. Titles are often used in information-retrieval systems.
Avoid abbreviations and formulae where possible.
• Author names and affiliations. Please clearly indicate the given name(s) and family
name(s) of each author and check that all names are accurately spelled. Present the
authors' affiliation addresses (where the actual work was done) below the names.
Indicate all affiliations with a lower-case superscript letter immediately after the
author's name and in front of the appropriate address. Provide the full postal address of
each affiliation, including the country name and, if available, the e-mail address of each
author.
• Corresponding author. Clearly indicate who will handle correspondence at all stages
of refereeing and publication, also post-publication. Ensure that the e-mail address is
given and that contact details are kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the
article was done, or was visiting at the time, a 'Present address' (or 'Permanent address')
may be indicated as a footnote to that author's name. The address at which the author
actually did the work must be retained as the main, affiliation address. Superscript
Arabic numerals are used for such footnotes.
Structured Abstract: Original Research Articles
An abstract of no more than 250 words should be structured as per following:
• Aims: Reflects the purpose of the study (the hypothesis that is being tested);
• Methods: The setting for the study, the subjects (number and type), the treatment or
intervention, and the type(s) of statistical analysis used;
• Results: The outcome(s) of the study and, if appropriate, its/their statistical
significance;
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• Conclusions: The significance of the results.
Abstracts for other articles (Commentaries and Reviews) should be written as a single
paragraph not to exceed 200 words.
Highlights
Highlights are a short collection of bullet points that convey the core findings of the
article. Highlights are optional and should be submitted in a separate editable file in the
online submission system. Please use 'Highlights' in the file name and include 3 to 5
bullet points (maximum 85 characters, including spaces, per bullet point). You can
view example Highlights on our information site.
Keywords
Immediately after the abstract, provide a maximum of 6 keywords, avoiding general and
plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing with
abbreviations: only abbreviations firmly established in the field may be eligible. These
keywords will be used for indexing purposes.
Acknowledgements
All contributors who do not meet the criteria for authorship as defined above should be
listed in an acknowledgements section. Examples of those who might be acknowledged
include a person who provided purely technical help, writing assistance, or a department
chair who provided only general support. Authors should disclose whether they had any
writing assistance and identify the entity that paid for this assistance.
Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's
requirements:
Funding: This work was supported by the National Institutes of Health [grant numbers
xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz];
and the United States Institutes of Peace [grant number aaaa].
It is not necessary to include detailed descriptions on the program or type of grants and
awards. When funding is from a block grant or other resources available to a university,
college, or other research institution, submit the name of the institute or organization
that provided the funding.
If no funding has been provided for the research, please include the following sentence:
This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.
Artwork
Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Embed the used fonts if the application provides that option.
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New
Roman, Symbol, or use fonts that look similar.
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• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Provide captions to illustrations separately.
• Size the illustrations close to the desired dimensions of the published version.
• Submit each illustration as a separate file.
A detailed guide on electronic artwork is available.
You are urged to visit this site; some excerpts from the detailed information are
given here.
Formats
If your electronic artwork is created in a Microsoft Office application (Word,
PowerPoint, Excel) then please supply 'as is' in the native document format.
Regardless of the application used other than Microsoft Office, when your electronic
artwork is finalized, please 'Save as' or convert the images to one of the following
formats (note the resolution requirements for line drawings, halftones, and line/halftone
combinations given below):
EPS (or PDF): Vector drawings, embed all used fonts.
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300
dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a
minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a
minimum of 500 dpi.
Please do not:
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these
typically have a low number of pixels and limited set of colors;
• Supply files that are too low in resolution;
• Submit graphics that are disproportionately large for the content.
Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS
(or PDF), or MS Office files) and with the correct resolution. If, together with your
accepted article, you submit usable color figures then Elsevier will ensure, at no
additional charge, that these figures will appear in color online (e.g., ScienceDirect and
other sites) regardless of whether or not these illustrations are reproduced in color in the
printed version. For color reproduction in print, you will receive information
regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the
preparation of electronic artwork.
Illustration services
Elsevier's WebShop offers Illustration Services to authors preparing to submit a
manuscript but concerned about the quality of the images accompanying their article.
Elsevier's expert illustrators can produce scientific, technical and medical-style images,
as well as a full range of charts, tables and graphs. Image 'polishing' is also available,
where our illustrators take your image(s) and improve them to a professional standard.
Please visit the website to find out more.
Figure captions
Ensure that each illustration has a caption. Supply captions separately, not attached to
the figure. A caption should comprise a brief title (not on the figure itself) and a
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description of the illustration. Keep text in the illustrations themselves to a minimum
but explain all symbols and abbreviations used.
Tables
Please submit tables as editable text and not as images. Tables can be placed either next
to the relevant text in the article, or on separate page(s) at the end. Number tables
consecutively in accordance with their appearance in the text and place any table notes
below the table body. Be sparing in the use of tables and ensure that the data presented
in them do not duplicate results described elsewhere in the article. Please avoid using
vertical rules and shading in table cells.
References
Citation in text
Please ensure that every reference cited in the text is also present in the reference list
(and vice versa). Any references cited in the abstract must be given in full. Unpublished
results and personal communications are not recommended in the reference list, but may
be mentioned in the text. If these references are included in the reference list they
should follow the standard reference style of the journal and should include a
substitution of the publication date with either 'Unpublished results' or 'Personal
communication'. Citation of a reference as 'in press' implies that the item has been
accepted for publication.
Reference links
Increased discoverability of research and high quality peer review are ensured by online
links to the sources cited. In order to allow us to create links to abstracting and indexing
services, such as Scopus, CrossRef and PubMed, please ensure that data provided in the
references are correct. Please note that incorrect surnames, journal/book titles,
publication year and pagination may prevent link creation. When copying references,
please be careful as they may already contain errors. Use of the DOI is encouraged.
A DOI can be used to cite and link to electronic articles where an article is in-press and
full citation details are not yet known, but the article is available online. A DOI is
guaranteed never to change, so you can use it as a permanent link to any electronic
article. An example of a citation using DOI for an article not yet in an issue is:
VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke M. (2003). Aseismic
continuation of the Lesser Antilles slab beneath northeastern Venezuela. Journal of
Geophysical Research, https://doi.org/10.1029/2001JB000884. Please note the format of
such citations should be in the same style as all other references in the paper.
Web references
As a minimum, the full URL should be given and the date when the reference was last
accessed. Any further information, if known (DOI, author names, dates, reference to a
source publication, etc.), should also be given. Web references can be listed separately
(e.g., after the reference list) under a different heading if desired, or can be included in
the reference list.
Data references
This journal encourages you to cite underlying or relevant datasets in your manuscript
by citing them in your text and including a data reference in your Reference List. Data
91

references should include the following elements: author name(s), dataset title, data
repository, version (where available), year, and global persistent identifier. Add
[dataset] immediately before the reference so we can properly identify it as a data
reference. The [dataset] identifier will not appear in your published article.
Reference management software
Most Elsevier journals have their reference template available in many of the most
popular reference management software products. These include all products that
support Citation Style Language styles, such as Mendeley and Zotero, as well
as EndNote. Using the word processor plug-ins from these products, authors only need
to select the appropriate journal template when preparing their article, after which
citations and bibliographies will be automatically formatted in the journal's style. If no
template is yet available for this journal, please follow the format of the sample
references and citations as shown in this Guide.
Users of Mendeley Desktop can easily install the reference style for this journal by
clicking the following link:
http://open.mendeley.com/use-citation-style/diabetes-research-and-clinical-practice
When preparing your manuscript, you will then be able to select this style using the
Mendeley plug-ins for Microsoft Word or LibreOffice.
Reference formatting
There are no strict requirements on reference formatting at submission. References can
be in any style or format as long as the style is consistent. Where applicable, author(s)
name(s), journal title/book title, chapter title/article title, year of publication, volume
number/book chapter and the pagination must be present. Use of DOI is highly
encouraged. The reference style used by the journal will be applied to the accepted
article by Elsevier at the proof stage. Note that missing data will be highlighted at proof
stage for the author to correct. If you do wish to format the references yourself they
should be arranged according to the following examples:
Reference style
Text: Indicate references by number(s) in square brackets in line with the text. The
actual authors can be referred to, but the reference number(s) must always be given.
List: Number the references (numbers in square brackets) in the list in the order in
which they appear in the text.
Examples:
Reference to a journal publication:
[1] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J
Sci Commun 2010;163:51–9.
Reference to a book:
[2] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000.
Reference to a chapter in an edited book:
[3] Mettam GR, Adams LB. How to prepare an electronic version of your article. In:
Jones BS, Smith RZ, editors. Introduction to the electronic age, New York: EPublishing Inc; 2009, p. 281–304.
Reference to a website:
[4] Cancer Research UK. Cancer statistics reports for the UK,
http://www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/; 2003
[accessed 13.03.03].
Reference to a dataset:
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[dataset] [5] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese
oak wilt disease and surrounding forest compositions, Mendeley Data, v1; 2015.
https://doi.org/10.17632/xwj98nb39r.1.
Note shortened form for last page number. e.g., 51–9, and that for more than 6 authors
the first 6 should be listed followed by 'et al.' For further details you are referred to
'Uniform Requirements for Manuscripts submitted to Biomedical Journals' (J Am Med
Assoc 1997;277:927–34) (see also Samples of Formatted References).
Video
Elsevier accepts video material and animation sequences to support and enhance your
scientific research. Authors who have video or animation files that they wish to submit
with their article are strongly encouraged to include links to these within the body of the
article. This can be done in the same way as a figure or table by referring to the video or
animation content and noting in the body text where it should be placed. All submitted
files should be properly labeled so that they directly relate to the video file's content. In
order to ensure that your video or animation material is directly usable, please provide
the files in one of our recommended file formats with a preferred maximum size of 150
MB. Video and animation files supplied will be published online in the electronic
version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a
separate image. These will be used instead of standard icons and will personalize the
link to your video data. For more detailed instructions please visit our video instruction
pages. Note: since video and animation cannot be embedded in the print version of the
journal, please provide text for both the electronic and the print version for the portions
of the article that refer to this content.
Supplementary material
Supplementary material such as applications, images and sound clips, can be published
with your article to enhance it. Submitted supplementary items are published exactly as
they are received (Excel or PowerPoint files will appear as such online). Please submit
your material together with the article and supply a concise, descriptive caption for each
supplementary file. If you wish to make changes to supplementary material during any
stage of the process, please make sure to provide an updated file. Do not annotate any
corrections on a previous version. Please switch off the 'Track Changes' option in
Microsoft Office files as these will appear in the published version.
RESEARCH DATA
This journal encourages and enables you to share data that supports your research
publication where appropriate, and enables you to interlink the data with your published
articles. Research data refers to the results of observations or experimentation that
validate research findings. To facilitate reproducibility and data reuse, this journal also
encourages you to share your software, code, models, algorithms, protocols, methods
and other useful materials related to the project.
Below are a number of ways in which you can associate data with your article or make a
statement about the availability of your data when submitting your manuscript. If you
are sharing data in one of these ways, you are encouraged to cite the data in your
manuscript and reference list. Please refer to the "References" section for more
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information about data citation. For more information on depositing, sharing and using
research data and other relevant research materials, visit the research data page.
Data linking
If you have made your research data available in a data repository, you can link your
article directly to the dataset. Elsevier collaborates with a number of repositories to link
articles on ScienceDirect with relevant repositories, giving readers access to underlying
data that give them a better understanding of the research described.
There are different ways to link your datasets to your article. When available, you can
directly link your dataset to your article by providing the relevant information in the
submission system. For more information, visit the database linking page.
For supported data repositories a repository banner will automatically appear next to
your published article on ScienceDirect.
In addition, you can link to relevant data or entities through identifiers within the text of
your manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020;
CCDC: 734053; PDB: 1XFN).
Mendeley data
This journal supports Mendeley Data, enabling you to deposit any research data
(including raw and processed data, video, code, software, algorithms, protocols, and
methods) associated with your manuscript in a free-to-use, open access repository.
During the submission process, after uploading your manuscript, you will have the
opportunity to upload your relevant datasets directly to Mendeley Data. The datasets
will be listed and directly accessible to readers next to your published article online.
For more information, visit the Mendeley Data for journals page.
Transparency
To foster transparency, we encourage you to state the availability of your data in your
submission. If your data is unavailable to access or unsuitable to post, this gives you the
opportunity to indicate why. If you submit this form with your manuscript as a
supplementary file, the statement will appear next to your published article on
ScienceDirect.
AudioSlides
The journal encourages authors to create an AudioSlides presentation with their
published article. AudioSlides are brief, webinar-style presentations that are shown next
to the online article on ScienceDirect. This gives authors the opportunity to summarize
their research in their own words and to help readers understand what the paper is
about. More information and examples are available. Authors of this journal will
automatically receive an invitation e-mail to create an AudioSlides presentation after
acceptance of their paper.
Authorship
The Corresponding Author must submit a completed Author Consent Form to DRCP
with their manuscript. All authors must sign the Author Consent Form.
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All authors should have made substantial contributions to all of the following: (1) the
conception and design of the study, or acquisition of data, or analysis and interpretation
of data, (2) drafting the article or revising it critically for important intellectual content,
(3) final approval of the version to be submitted.
Online proof correction
Corresponding authors will receive an e-mail with a link to our online proofing system,
allowing annotation and correction of proofs online. The environment is similar to MS
Word: in addition to editing text, you can also comment on figures/tables and answer
questions from the Copy Editor. Web-based proofing provides a faster and less errorprone process by allowing you to directly type your corrections, eliminating the
potential introduction of errors.
If preferred, you can still choose to annotate and upload your edits on the PDF version.
All instructions for proofing will be given in the e-mail we send to authors, including
alternative methods to the online version and PDF.
We will do everything possible to get your article published quickly and accurately.
Please use this proof only for checking the typesetting, editing, completeness and
correctness of the text, tables and figures. Significant changes to the article as accepted
for publication will only be considered at this stage with permission from the Editor. It
is important to ensure that all corrections are sent back to us in one communication.
Please check carefully before replying, as inclusion of any subsequent corrections
cannot be guaranteed. Proofreading is solely your responsibility.
Offprints
The corresponding author will, at no cost, receive a customized Share Link providing 50
days free access to the final published version of the article on ScienceDirect. The Share
Link can be used for sharing the article via any communication channel, including email
and social media. For an extra charge, paper offprints can be ordered via the offprint
order form which is sent once the article is accepted for publication. Both corresponding
and co-authors may order offprints at any time via Elsevier's Webshop. Corresponding
authors who have published their article open access do not receive a Share Link as
their final published version of the article is available open access on ScienceDirect and
can be shared through the article DOI link.
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Appendix F
Participant Information Sheet
Information Sheet
I would like to invite you to take part in my research study. Before you agree to take part, I
would like you to understand why the research is being done and what you will be asked to do if
you choose to take part. The researcher will be happy to go through this sheet with you and
answer any questions you may have. Please talk to others about the study if you wish.
Purpose and aims of the research
This research study is being conducted as part of the Doctorate in Clinical Psychology
programme at the University of Hull.
The aim of the study is to gain information on what it is like to experience both diabetes
mellitus and hypo unawareness.
How the research will be carried out
This research study will involve you taking part in an interview which will be about 1 hour long
and will be audio-recorded. During the interview, you will be asked to talk about your diabetes
mellitus and hypo unawareness and how they have affected how you feel and your life. The data
collected during the interview will be transcribed, which means that the information audiorecorded from the interview will be changed into a written format. This information with then
be analysed along with other people’s information, to see the main things that people say about
how their diabetes and hypo unawareness has affected how they feel and their lives.
If you agree to take part in the research study, you will be asked to sign a form that you consent
(agree) to take part. All of the personal data and information obtained about you during the
study will be made anonymous and will be kept confidential. This means that the information
about you will not be shared with other people. However, in the event that you disclose a
criminal offence, intent to harm yourself or others, I will have to share this information with
appropriate others. This will be discussed with you if this occurs. You have the right to
withdraw from the study at any point. You have the right to withdraw your personal information
and data from the study, up until the point of transcription, if you wish to. This would not affect
the standard of care that you receive.
Why have I been asked to take part in the study?
You have been asked to take part in the study, because you have diabetes mellitus and hypo
unawareness. Your diabetes nurse at the clinic has identified you as a potential participant of the
study. You are receiving information about the study so that you can decide if you would like to
take part. It is completely your decision as to whether you decide to take part in this study.
What will happen?
If you are unsure or would like the chance to ask some more questions about the study then
please contact the researcher either by email on XXXXXXXXXXX or by telephone on
XXXXX. If you decide at this point that you would like to take part in the study then please
leave your details with the diabetes team. The researcher will then contact you and a date and
time to take part in the interview will be agreed with you.
On the day that you come to take part in the study, before the interview begins, you will be
asked to sign a form to consent (agree) to take part. The interview will last for about 1 hour.

97

You will be asked to talk about your diabetes and hypo unawareness and how they have affected
how you feel and your life.
Once the interview has finished, you will be asked if you would like to be informed of the
findings of the study. If you decide that you would like to be informed, you will be asked to
provide an address for the findings to be sent to you in writing.
How will the research be used?
This research is being carried out as part of a Doctorate in Clinical Psychology course at the
University of Hull. The research submitted will be anonymised to ensure the confidentiality of
the information provided.
You are free to withdraw your data from the study, up until the point of transcription. After this,
information is completely anonymous. This research will be submitted to be published. If the
research is published then it will be accessible to anyone who may be interested in reading it,
although no-one will be able to be identified from it in any way.
Potential advantages and disadvantages of taking part in the study
A potential disadvantage of you taking part in the study is that it is possible that you could
experiences some distress whilst discussing how your diabetes and hypo unawareness is
affecting you. If this happens, then you are free to stop the interview at any time.
If you do choose to take part in this study, your experiences could help to provide a greater
understanding of how having diabetes and hypo unawareness can affect lives. If your
experiences are better understood, then it is hoped that healthcare professionals will be able to
provide better services to meet people’s needs. Additionally, you may feel that discussing your
diabetes and hypo unawareness is helpful.
What will happen if concerns/problems arise?
If you experience any problems whilst you are taking part in the study, please feel free to
contact me on the details provided below. I will do the best that I can to answer any questions
that you have. If you wish to make any formal complaint during the course of the study, you can
do this by contacting the NHS Patient Advice and Liaison Service (PALS).
How is this research funded?
This research is funded by the University of Hull, as part of the Doctorate in Clinical
Psychology course.
Who is reviewing this research study?
Research that is carried out within the NHS must be approved by a Research Ethics Committee.
This is in order to protect the interests of anyone taking part in the research.
What happens now?
We would like to know if you would be interested in taking part in this study. If you wish to
take part then please leave your details with your diabetes nurse so that the researcher can
contact you, or alternatively, you can contact the researcher either by email or by telephone
using the details below.
If you decide that you would like to take part in the study, a date, time and place for interview
will be agreed.
Thank you for your time.
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If you wish to contact me at any point, please do not hesitate to do so using any of the contact
details below:
Researcher: Jessica Gleeson
Telephone Contact Number: XXXXX
Contact Address: Department of Clinical Psychology and Psychological Therapies, Hertford
Building The University of Hull Cottingham Road Hull HU6 7RX
Email: XXXXXXXXX
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Appendix G
Participant Consent Form
CONSENT FORM
Title of Project: The experiences of people with diabetes mellitus and hypoglycamic unawareness.
Why have I been asked to take part in this research?
You have been asked to take part in this study, as you have been identified by clinical staff as having
diabetes mellitus and experiencing episodes where your blood sugars drop and you do not experience
the usual warning symptoms associated with this. This is sometimes referred to as hypo unawareness.
We would like to explore your experiences of this.
Name of Researcher: Jessica Gleeson
Please initial all
boxes

I confirm that I have read and understand the information sheet (version 3, 9/6/2016) for the
above study. I have had the opportunity to consider the information, ask questions and have
had these answered satisfactorily.

I understand that my participation is voluntary and that I am free to withdraw at any time
without giving any reason, without my medical care or legal rights being affected.

I agree to a Diabetes Specialist Nurse in the diabetes clinic being informed of any concerns
that arise regarding my well-being so that they can best support me and provide me with
advice.

I agree to the interview being audio-taped and to the use of verbatim quotation from my
interview.

I agree to take part in the above study.

Name of Participant

Name of Person

Date

Date

Signature

Signature

taking consent.
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Appendix H
Demographic Information Form
Participant number:

Age:

Type of Diabetes

When was diagnosis of diabetes made?

When did you first become hypo unaware?

Treatment:

Who do you live with?

Any additional details:
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Appendix I
Semi structured Interview Schedule

1) Please could you give me a brief history of your experience of having hypo
unawareness?
2) What happens after an episode of hypo unawareness?
3) How do you feel after an episode of hypo unawareness?
Prompt: physically, emotionally, mentally.
4) How does hypo awareness affect your everyday life?
Prompt: work, interests, relationships
5) Does hypo unawareness affect how you see yourself?
6) How do you find talking about your hypo unawareness with others?
Prompt: friends, family, professionals
7) On a day to day basis how do you deal with hypo unawareness?
8) Do you think much about the future?
9) Is there anything I haven’t asked or you haven’t mentioned which you feel is
important?
*Please note that questions were used only as a guide
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Appendix J
Worked Example of Analysis
Descriptive & exploratory

Transcript

comments
Balance between needing
support from others vs
wanting to manage things by
self.

Feels like husband doesn’t
understand.

S2
Yes. I like to be in
control of my condition and I
want help, not as in help…I
can’t really (pause)…. I want
perhaps him to be…take
notice and be knowledgeable
about my condition, but I
don’t want him interfering
with it. It’s odd. It’s my
condition, I’ll deal with it.
But, I want him to understand
the consequences and the,
what could happen. But, I
mean, like my husband
suffers with psoriasis and so
I’ve looked it up on the
internet and, you know, what
triggers sometimes flare-ups
and what have you, but I
perhaps want him to look into
diabetes and know the
consequences, but I don’t in a
way, because I know he’ll
read more and maybe not
quite…not let me do things
because of my diabetes and
but….
S1
And that causes more
tension and…? (Overlapping
Conversation)

Others can’t understand and
therefore shouldn’t offer
their input.
Perceived as nagging?

Emerging Themes

Control

Others don’t understand

Needing input from others
but not wanting it.
Control

S2
Yeah, that I’m not
managing it properly. And, I’ll
be the judge of whether I’m
managing it. I don’t want him
because he’s not a diabetic.
S1

That sounds difficult

S2

Yes, that’s right, yeah.

S1
Do you find sort of if
he’s had to give support in
the night, does that cause
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kind of a row or more
tension?

Feeling of guilt due to the
impact on husband.

S2
Yeah. I mean, he
laughs…we laugh about it.
You know, it’s sort of…it’s
dealt with at the time and
then, you know, he’ll get up,
go to work, and then, you
know, we’d sort of in the
evening “Oh I’m shattered,
because someone was hypo
in the night so I only got two
hours’ sleep,” and I’ll say,
“Look, you know, I’m sorry, I
don’t mean it.” And then, I
feel guilty because he’s
worried and he’s lost sleep
and then I feel guilty because
it’s my problem, but he’s had
to deal with it.
S1
I guess he doesn’t
understand that you’ve lost
sleep and then you’ve felt
very unwell after the hypo.
You know, you’ve had that,
although you’ve come
around, you felt….
(Overlapping Conversation)

Fear for the future and
consequences

Guilt
Impact on others

Fear
Wanting a ‘normal’ life

S2
That’s right, yeah.
But again, sometimes I’ve
wanted to ring in sick at work
because of this hypo I’ve had,
but I don’t. I drag myself into
work. I feel, you know, very
lethargic, but I won’t let it
defeat me in that respect, you
know. I mean, touch wood,
I’ve never had time off work
as a result of my diabetes.
I’ve been ill, but it’s never a
direct result of my diabetes,
you know. So, I just…so that’s
why I’m fearful that this hypo
unawareness is going to
creep into my waking hours.
S1

Yes.

S2
And, that does really
scare me.
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Driving- constant time and
energy needed to manage

Sense of responsibility

Lack of spontaneity and
flexibility.
Everything has to be thought
through

S1
Yeah, somewhat it
would affect…. (Overlapping
Conversation)

Driving- sense of
responsibility

S2
Yeah, you know,
driving. Again, that’s my…you
know, I got up this morning
about half past seven to
check my sugar levels and I
had to make an adjustment
dose. I checked them again
before I came out because, by
law, well, driving law, you’re
supposed to check before you
actually get behind the wheel
of a car. So, I have, you
know, a slice of toast, check
my levels just to make sure I
was okay to drive. So, yeah.
You sort of do it without
thinking, but you’ve always
got to stop and think about if
you know what I mean?
S1

Yeah.

Constant effort/time needed
to self-manage

S2
I can’t just think, “Oh
gosh, I’m meeting Jessica, I’ll
grab my bag and go.
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Appendix K
Theme/Subtheme
Theme one
Subtheme one: ‘Trying to get this under
control.’

Example of how participants map onto
each theme
‘If it’s high I can sense it’s high but when
it’s low I couldn’t sense anything. Why is
that? (Frank)
‘How careful do I have to be? What do I
watch? I’m doing what I can do and I
can’t really do much more.’ (Julie)
‘I can’t find out why. I don’t know it’s
happening… I just go into a coma.’ (John)
‘I do check my bloods. I do this, it doesn’t
make no odds. I’m trying so hard and then
I feel disappointed.’ (Julie).
‘I find the weather can affect it a lot. So if
I’m too hot or too cold this can cause me
to hypo but obviously that’s a lot harder to
control.’ (Emily)
‘I do like to think that one day I’ll get it
under control and I’ll be able to live.’
(Mike)

Subtheme two: ‘I do try and
overcompensate.’

‘So when I exercise I was always told to
have a bit more carb or reduce the insulin
but I find I do both to try and avoid it.’
(Emily)
‘I’ll go to bed with my levels a bit too high
for fear of having a night time hypo.’
(Carol)
‘I tend to ride higher than I normally
would have done because obviously I
don’t want to hypo and fall into a coma.’
(Mike)
‘I kind of over anticipate.’ (Emily).

Subtheme three: ‘It’s my condition. I’ll
deal with it.’

‘I get fixated by it.’ (Carol)
‘Sometimes you do things you shouldn’t
to try and alleviate the risk., (Frank)
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She [wife] has kept me alive.’ (John)
‘My boyfriend is a really good help. He’ll
help me check and he’ll sort things out.’
(Emily)
‘He’s [husband] learnt to administer it
[glucagon injection] whereas before he
used to always have to call the paramedics
out.’ (Carol)
‘It’s narking and very irritating because
you’re doing the best you can do.’ (Julie)
‘I know my signs, I know my body. I
know what’s happening. Just because I’m
slightly grumpy doesn’t mean my blood
sugar is out of balance.’ (Emily)
It’s like waking up every day with a giant
above your bed saying right; you’ve got to
look after me today.’

‘I’ll be the judge of whether I’m managing
it. I don’t want him to because he’s not
diabetic.’ (Carol)
‘It takes a lot of energy to concentrate on
what you’re doing… it takes a lot out of
you mentally as well as physically.’
(Mike)
‘It’s the hard work in constantly thinking
about it.’ (Emily)
‘You can’t have a day off. You can’t just
think I won’t be diabetic today.’ (Carol)
‘It’s like waking up every day with a giant
above your bed saying right; you’ve got to
look after me today.’(Mike)
‘It (hypo unawareness) does rule my life
in the sense that I can’t walk away from
it.’ (Carol)
‘I have to stop, check my levels before I
carry on driving. You’ve got to constantly
think.’ (Carol)
‘The long distances. You have to stop and
check, I add at least 45 minutes onto any
journey time.’ (Emily).
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‘Obviously that’s a massive thing if you
have a hypo behind the wheel of a car,
you’re dead.’ (Mike)
‘I eat at three distinct times a day. I’ve got
his pattern.’ (Frank)
I’ve got this condition and it’s ruining my
life. I just want to be normal.’

‘food doesn’t interest me one bit now.’
(Julie).

‘Well it’s no good thinking about my
rotten luck is it? Because my rotten luck
compared to some people is nothing.’
(Frank)
‘It’s [hypo unawareness] what you get
given and you just have to get on with it.’
(Emily)
‘I don’t know if it’s just me, do you know
what I mean. If I’m one of these people
that will just not handle things well or
what.’ (Mike)
‘I still beat myself up because I’m
thinking well it shouldn’t be like this.’
(Julie).
‘I’ve got this condition and it’s ruining my
life. I just want to be normal.’ (Carol)
‘if he [husband] had his own way, I
wouldn’t work. I would just you know sort
of potter at home… but I need work to
keep me. You know I like my own
financial independence.’ (Carol)

When hypo unawareness happens you
need somebody.

‘My family say “why aren’t you sat
down?... but that’s what bothers me
because that’s my little thing of
motherhood, and you know being a wife
and cooking meals.’ (Julie)
‘It just makes me feel as though, what am
I doing here? You need a purpose but
sometimes you can’t get it.’ (John)
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‘I’d like to be on my own to be honest but
when these things happen you need
somebody and if it wasn’t for my wife
who knows what would happen.’ (John)
‘My wife has often called the paramedics
out at 2 and 3 o’clock in early Sunday
morning at the weekend. And if it wasn’t
for her like, I don’t think I’d be here.’
(John)
‘My husband’s making me feel worse
now because I feel so guilty for him. He’s
up early for work.’ (Julie)
‘I feel guilty because he worries and he’s
lost sleep and then I feel guilty because
it’s my problem but he’s had to deal with
it.’ (Carol).
‘Managing unawareness on your own…
well you can’t. When hypo unawareness
happens you need somebody.’ (Mike)
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Appendix L
Reflective Statement
Choosing an area of research
From a young age, I have always been very interested in those who manage long term
health conditions and when I began my doctorate I was clear that I wanted to conduct
health related research. It is likely that this is the case as I myself have several rare
health conditions which I am required to manage on a daily basis and I also have several
family members who have a diagnosis of diabetes. When I was initially looking for an
area to research it was very important to me to find a supervisor who shared my passion
for giving those with health conditions a voice. Initially I had considered carrying out
research into my own health condition; however after much consideration I realised that
this may result in some bias and also some strong emotional reactions and therefore I
decided to put some distance between my own personal circumstances and the research.

After exploring other potential areas I felt that due to the link with diabetes in my
family this was something I would like to pursue. I also felt strongly that those with
hypo unawareness are underrepresented in the literature and therefore I was passionate
about giving them the opportunity to share their experiences.

Method and Design
As part of my undergraduate degree I had conducted quantitative research and therefore
I was keen to try something different, further my skillset and conduct qualitative
research as part of the doctorate. I felt strongly that meeting with people and hearing
their voices would keep me motivated and engaged. I did however have some
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reservations as qualitative research was alien to me and I had concerns about the
analysis process and how I would go about this. In the early stages I had never heard of
Interpretative Phenomenological Analysis (IPA), however once I had read up on it and
realised that it was all about individual’s personal experiences I realised that this was
the method for me.

I had initially considered carrying out research with individuals and their caregivers as a
dyad, however several people involved in the research persuaded me to decide against
this due to feasibility issues. Having now heard how important caregivers are to those
with hypo unawareness I sometimes wonder whether I should have pursued this avenue
and not been so easily put off. I am however proud of the research I have conducted and
feel it is very meaningful and has real life implications so perhaps I did make the right
choice!

Recruitment
Throughout the whole process I was aware that recruitment was likely to be challenging
and had heard horror stories from previous trainees, however nothing could have
prepared me for the difficulties I would encounter and the battles I would face.
Initially I had decided upon recruiting those with type two diabetes only, however after
some months of trying hard to recruit it became evident that I had chosen an area that
was too specific and that it was not going to be achievable within the timescale.
Difficulties with recruitment coupled with my original research supervisor leaving and
my recruitment site falling through left me feeling hopeless and questioning why I had
picked such a topic. There were many times when I regretted my decision and felt that if
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only I had done a quantitative or questionnaire based study then this wouldn’t have
happened. There were many times where I genuinely considered leaving the course
because the stresses of research became too great and began to impact upon my health
and wellbeing.

After many months of amending my proposal, going through the ethics process again
and building relationships with a new recruitment site, I cannot put into words the
feelings I had when I was told that staff had identified a participant who wished to take
part in the research. Such was the relief and joy I felt in that moment that I rung several
friends and family members to share the good news.

Interviews
Having put so much effort into finding a participant who wished to take part in the
research I was looking forward to finally getting started and hearing their story. I was
however also nervous, after such a wait and I felt pressure to make the most of the
opportunity and to say and do the right things.

My first interview did not go how I had anticipated. I felt that I had struggled to keep
the participant on track and they appeared to find it difficult to stay on topic and provide
detail. After the interview I felt a sense of despair again. I began questioning why
nothing was going right and began to feel that the research wasn’t going to be
interesting in any way or add anything. In hindsight I feel that I was too self-critical. I
think my eagerness to get off to a positive start after such a wait had set me up to fail
and I began to lose sight of the bigger picture and the overall goal.
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Subsequent interviews rebuilt some of the confidence I had lost after the initial
interview. I began to settle into the process and began to relax. When participants were
discussing their experiences with such honesty and emotion I began to feel very
privileged to share the moment with them. Several participants told me that taking part
in the research had been helpful and therapeutic for them and this made me see the
worth in the research. I once again remembered why I had been so passionate about
conducting qualitative research and began to see the benefits of choosing such a
method.

Looking back on interviewing overall, I feel that I made many mistakes. I was new to
the process and at times I think I summarised too much or used questions which were
too closed. In hindsight there are times when I feel I should have asked more questions
and gained more information rather than asking another question and moving on.
However, there were times when participants shared such meaningful and poignant
moments with me that I felt I must have done something right and I hope that such
moments are represented within the analysis.

Analysis and Findings
I found the process of transcribing very laborious. Due to difficulties with my own
health it was often difficult to concentrate for prolonged periods of time and it often felt
like a thankless task. However upon reading the transcripts back I began to realise the
depth of what had been covered within the interviews and this began to spark
excitement for the analysis process.
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When imagining what the analysis process would entail prior to carrying out the
research I was often filled with a sense of dread and anxiety about how I would go
about this. I was completely surprised to find that when it came to it, I really embraced
and enjoyed the analysis process. When the themes began to take shape I felt like all
the challenges and self-doubt about I had encountered were laid to rest and I began to
see the worth in the research and felt genuine excitement about the impact it could have.
The thing I found most difficult about the analysis was condensing what I had found to
come up with just a few overarching themes. I had worked so hard to gain participants
that I wanted to share everything they had said. At times it felt like I was doing them a
disservice by gaining so much information and then only sharing snippets of it within
the main body of the research. My passion for the research meant that I found it hard to
pick out key themes and at times found it difficult to leave out certain quotes which I
had become attached to. Throughout this process, discussion with my supervisors was
invaluable as they helped me clarify what the key issues were and were able to make me
see when I was perhaps steering away from the key themes.
I am very proud of the overall analysis section. I feel it captures the difficulties faced by
this client group in an open and honest way.

Systematic Literature Review (SLR)
I found choosing an initial topic for the SLR very difficult. I would often conduct
literature searches and then feel very overwhelmed with the number of articles which
met my search terms. I felt pressure to choose an area which would be meaningful and
useful and began to question whether I would ever get there. On reflection I believe
that I lacked confidence in my abilities as a researcher and this doubt made making
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decisions difficult for me as I was fearful of committing to a topic which was then not
helpful in any way.

Once I had decided on my area for the SLR I began to feel very passionate about the
role of caregivers and began to feel that this area had very important implications for
clinical work. Upon seeing that my SLR and empirical findings tie in well together, I
feel confident that I made the right decision to explore this topic area.

My relationship with the research
My feelings towards the research have changed throughout the process. Initially I was
very excited about the process and things seemed to be moving along well, however
major challenges with recruitment alongside personal health issues meant that I did not
complete the research at the same time as my peers which at times made me feel
frustrated and inadequate. I seriously considered walking away from the course at one
point because the mountain of research seemed too big to tackle and there were major
negative implications for my physical and mental wellbeing.

With support from peers and input from a therapist I have come to the realisation that
due to reasons beyond my control I have been on a different path to my peers. I realise
now that this is okay and that the delay in completing the research does not in any way
detract from the sense of personal achievement that I feel. In many ways these difficult
feelings echo those of the participants who took part in this research and this has
allowed me to empathise with their experiences.
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Due to extreme fatigue and health issues this research has been stop start at times. This
made it difficult to keep myself engaged and motivated. In the end I made the decision
to take a few months out of work to focus solely on this research. This was a positive
decision and has allowed me to immerse myself in the research. I have found this period
far more enjoyable and rewarding than I ever could have anticipated and now realise
that much of my difficult relationship with the research was due to having too many
ongoing demands at the same time.

Final Thoughts
This process has been the most challenging of my life. It has tested me in ways I could
have never imagined and has made me think a lot about my limitations. However I feel
incredibly proud of the research and feel that the project gives a voice to those who do
not always feel heard. Completing this project is a huge personal achievement for me
and I look forward to taking everything I have learnt into my future career.
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Appendix M
Epistemological Statement

It is important for researchers to be aware that the way in which they experience the
world will have an influence on how they conduct research. The underlying
assumptions which I hold about reality will inevitably have influenced the ways in
which I have conducted the research. The epistemological and ontological assumptions
which have led to the development of the current research will be explored within this
epistemological statement.

Epistemology refers to how we come to know about reality and how we believe things
to be true (Barker, Pistrang & Elliot, 2002) and ontology refers to the study of existence
and attempts to answer questions relating to whether entities are real ((Doucet,
Letourneau & Stoppard, 2010). Such assumptions will have had an influence on the
approach and methodology selected for use within this research and this is explored
below.

One stance considered by the researcher was the positivist stance. This is typically used
in quantitative research and adheres to scientific methods of conducting research and
suggests that independent truths exist. This stance assumes that the researcher and
participants exist independently (Ponterotto, 2005), thus meaning that researcher bias
does not occur and that the results are not influenced in any way. This approach can
therefore be deemed reductionist and would not capture the subjective accounts and the
richness of experiences captured in this study. This stance was therefore rejected.
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In contrast to the positivist stance, constructivism assumes that there is no objective
reality and believes that an individual’s reality is constructed by their personal
experiences and perceptions of the world. This stance suggests that interpretations are
constructed in our minds and are influenced by our experiences of culture, relationships
and language. (Burr, 1995; Ormston, Spencer, Barnard, & Snape, 2013; Ponterotto,
2005)Such methodology is often used in qualitative studies. In this position,
researchers are active in collating and analysing data and cannot be seen as detached
observers from the research.

The researcher considers her position to be between somewhere between the extreme
positivist and constructionist stances and the current research was therefore approached
from a position of critical realism (Blaike, 2007.) This position assumes that truths do
exist in the world but that these cannot be objectively measured and can only be gained
through exploration of individual’s subjective interpretations (Cook & Campbell, 1979.)
This approach suggests that individuals can have differing perspectives on one reality.
As the current research aimed to explore experiences of diabetes from different
perspectives, this was therefore deemed suitable and adopted by the researcher.

The aim of the current study was to explore patient experiences of having both diabetes
and hypoglycaemia unawareness. In order to understand participants’ subjective
experiences a qualitative methodology was employed. Having decided upon a
qualitative methodology, the researcher had to carefully consider which approach to
use. Several methods were therefore explored. Thematic or content approaches of
qualitative data group themes together to develop categories (Pistrang & Barker, 2010).
This method does not have a focus on individual accounts and lacks interpretation. As
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this study aimed to gain an understanding of individual experiences rather than just
describe them, this approach was not deemed appropriate for the study. A grounded
theory approach (Strauss and Corbin (1994) was also considered. This approach aims to
generate theories which are grounded within analysed data. This theory considers both
positivist and interpretative perspectives. Whilst the current research involves
interpretation, the researcher was not aiming to generate theory but instead understand
experiences and this stance was therefore rendered inappropriate and rejected by the
researcher.

After spending a considerable amount of time exploring potential methodologies for use
within the study, Interpretative Phenomenological Analysis (IPA) was considered the
most appropriate. This is due to the focus being on exploring lived experiences of
having hypoglycaemia unawareness. IPA seeks to understand the individual meanings
attributed to individual experiences and this was key in the current study (Smith &
Osborn, 2008).

IPA is informed by three theoretical underpinnings; phenomenology, hermeneutics and
idiography (Smith, Flower & Larkin, 2009) which appeared to be of value in the current
research. Phenomenology refers to the study of personal experience. This was important
in the current study as the focus was on lived experience. Hermeneutics refers to the
theory of interpretation. IPA recognises that individuals make interpretations about their
experiences as a way of gaining meaning and acknowledges that this will be reflected in
their personal accounts (Smith et al, 2009). Within IPA researchers are seen as being
engaged in a double hermeneutic process, whereby they attempt to make sense of how
participants make sense of the phenomena. It is recognised that the researcher’s own
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perspectives will influence the analysis process (Smith et al, 2009). This was something
the current researcher was aware of. Due to her own experiences of having a health
condition this could have impacted upon the analysis and resulted in bias, however steps
were taken to minimise this by using open questioning and using the participants own
words to inform themes. Finally, idiography deems that individual experiences are
unique and thus a deeper understanding is required as a way of understanding them,
rather than by developing generalised predictions. The researcher therefore tried to
ensure that the analysis in the current study represented the participants’ lived
experiences and was conscious to avoid making generalisations.

For the reasons outlines above, IPA was considered the most appropriate methodology
for the study in order to understand the lived experiences of those with both diabetes
and hypoglycaemia unawareness. The theory behind IPA in terms of exploring lived
experience was relevant to the phenomena being explored in the current study.
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