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60 Second Summary
Diabetic ketoacidosis (DKA)
continues to be a common cause
of admission in type 1 diabetes
and is the leading cause of
mortality in young people with
type 1 diabetes.
Historically, patients who
presented with rDKA were often
described as having ‘brittle
diabetes’, and the difficulties of
these patients often confounded
the best efforts of clinicians
and researchers.
When a person is diagnosed
with type 1 diabetes they
immediately have to acquire a
host of new self-management
skills that include monitoring of
blood glucose, adjustment of diet
and exercise to avoid hyper- or
hypoglycaemia and management
of what is usually referred to as
“sick day rules”.
The principles of management
of DKA that are included in
Guidelines such as those of the
Joint British Diabetes Societies
emphasise (1) establishing
a definite diagnosis of DKA,
(2) early administration of
adequate fluid replacement, (3)
commencement of a fixed dose
insulin infusion according to the
patient’s weight and (4) close
monitoring of blood glucose,
ketones and electrolytes with
adjustment of the DKA protocol
based on the patient’s response.
If rDKA it cannot be explained, i.e.
causes such as new diagnosis of
diabetes, concomitant infection,
insulin pump failure etc., it may
be due to psychosocial factors,
and rDKA which is unexplained
should always trigger a
psychosocial assessment.
As well as elevated levels of
diabetes distress, rDKA may be
related to other psychosocial
factors. It is important to
consider any psychosocial factors
that might be contributing to
these dangerous presentations
including diabetes distress and
mental disorders such as eating
disorders or depression.
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Recurrent diabetic ketoacidosis: A guide to
comprehensive mind-body management
Recurrent diabetic ketoacidosis
Diabetic ketoacidosis (DKA)
continues to be a common
cause of admission in type 1
diabetes and is the leading
cause of mortality in young
people with type 1 diabetes.1
It is a complex disordered
metabolic state characterised by
hyperglycaemia, acidosis, and
ketonaemia.2 Complete or near
complete absence of insulin leads
to hyperglycaemia through the
failure of insulin-mediated cellular
uptake of glucose and fatty acid
breakdown becomes unregulated,
resulting in ketone production
and acidosis. If untreated or
unrecognised, coma and death
occur within 3–4 days.1 The
guidelines of the Joint British
Diabetes Societies for Inpatient
Care define recurrent DKA (rDKA)
as 2 or more unexplained episodes
of DKA.3 Historically, patients
who presented with rDKA were
often described as having ‘brittle

diabetes’, and the difficulties of
these patients often confounded
the best efforts of clinicians
and researchers.1
Case study
A 22 year old female with type 1
diabetes since age 6 has struggled
to achieve optimal control of her
diabetes and would very likely (if
a proper definition existed) fulfil
the criteria for “brittle diabetes”.
The patient transitioned from
Paediatric to Young Adult Diabetes
services at 18 years of age. Her
time in Paediatrics was marked
by multiple admissions to hospital
for investigation of recurrent
vomiting and abdominal pain of
uncertain aetiology. Many of these
hospitalisations were precipitated
by episodes of DKA. These
medical problems occurred on a
background of anxiety, depression,
concerns about weight and many
psychosocial issues relating to
difficult home circumstances.

During the four years that she
has been registered with the
Young Adult Diabetes service she
has continued to have frequent
admissions to hospital with DKA
but has also demonstrated a
pattern of recurrent (and difficult to
explain) hypoglycaemia including
episodes of severe hypoglycaemia
requiring input from paramedics or
others to assist with treatment. For
a period of 2 years the patient did
not attend any of her scheduled
outpatient appointments. She
admits to ongoing difficulty with
anxiety and depression, but has
been unable to engage with
Psychology Services beyond an
initial visit. Her caregivers suspect
that there may be a psychological
component to her recurrent
vomiting; perhaps an attempt to
manage her weight.
Her psychosocial difficulties have
continued from adolescence
into young adulthood; as well as
ongoing family strife she has had
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difficulty maintaining education/
employment and admits to
occasional use of illicit drugs. Of
concern she has early signs of
microvascular complications in her
retina and peripheral nerves within
15 years of diagnosis of childhood
onset diabetes.
Commentary
The term brittle diabetes was
coined by Robert Tattersall, a
British Physician, who stated
in 1977: "For the purposes of
the practising physician, the
[term] brittle diabetes is most
simply defined as [occurring in a]
patient whose life is constantly
being disrupted by episodes
of hypo- or hyperglycaemia
whatever their cause…". Tattersall
did not differentiate between
psychological or biological causes
of brittle diabetes. Although the
biomedical orientation of many
Endocrinologists would favour
finding a “biological cause” that
might lead to a “cure”, the reality
is that in many patients (including
the patient illustrated in our Case
Study) a biopsychosocial approach
may be more appropriate. Whether
the underlying cause is biological
or psychological, the sad reality
is that a similar fate (of premature
morbidity and mortality) often
awaits these patients highlighting
an urgent need for more
investigation into this challenging
clinical syndrome. In this article we
will briefly review the management
of diabetic ketoacidosis and
then explore the relatively

uncharted waters of recurrent DKA
representing a signal for underlying
diabetes distress.
Prevention and management
of DKA
When a person is diagnosed
with type 1 diabetes they
immediately have to acquire a
host of new self-management
skills that include monitoring of
blood glucose, adjustment of diet
and exercise to avoid hyper- or
hypoglycaemia and management
of what is usually referred to as
“sick day rules”. The latter refer
to a set of principles or actions
aimed at avoiding hospitalisation
due to the development of
diabetic ketoacidosis when a
person is acutely unwell. These
principles include monitoring
blood (glucose and ketones) more
frequently, taking an appropriate
amount of quick-acting insulin,
maintaining a reasonable level
of hydration, converting food
into more easily digestible forms
and never stopping the basal
insulin. The commonest mistake
made by patients during sick
days is to think “I’m not eating;
therefore I don’t need insulin”.
More often than not this error of
omission leads to worsening of the
metabolic crisis and precipitates
hospitalisation.
The principles of management
of DKA that are included in
Guidelines such as those of the
Joint British Diabetes Societies
2 emphasise (1) establishing a
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definite diagnosis of DKA, (2) early
administration of adequate fluid
replacement, (3) commencement
of a fixed dose insulin infusion
according to the patient’s weight
and (4) close monitoring of blood
glucose, ketones and electrolytes
with adjustment of the DKA
protocol based on the patient’s
response. If insulin omission is
the commonest mistake made by
patients when managing sick days
then premature discontinuation
of intravenous insulin before the
ketoacidosis has fully resolved is
the commonest mistake made by
hospital doctors in managing DKA.
Although blood glucose will likely
reduce quickly it can take much
longer to fully clear the ketosis and
acidosis requiring conversion from
a saline-based fluid replacement
regimen to a dextrose (or dextrose/
saline) based regimen. The latter
permits the intravenous insulin
infusion to be continued until the
DKA has fully resolved.
Recurrent DKA and diabetes
distress
If rDKA it cannot be explained, i.e.
causes such as new diagnosis of
diabetes, concomitant infection,
insulin pump failure etc., it may be
due to psychosocial factors, and
rDKA which is unexplained should
always trigger a psychosocial
assessment.3 One possible causal
factor for rDKA is elevated levels
of diabetes distress.4 Diabetes
distress (hereafter referred to as
distress) can be conceptualised as
the negative emotional burden of

living with diabetes.5 While much
research on the psychological
aspects of living with diabetes
has focused on depression, it is
increasingly clear that distress
is a distinct emotional construct
rooted in the worries, fears and
concerns of individuals contending
with a chronic condition6. It
is not a psychiatric disorder,
such as those discussed below,
although if left untreated it
can result in more generalised
negative affect.7 Traditionally seen
as a complication of diabetes,
Gonzalez, Fisher and Polonsky
suggest it is more suitably viewed
as the emotional aspect of living
with this challenging chronic
condition.8 The same authors
postulate that distress exists on
a single continuous dimension
that is characterised by content
and severity.6 The content can be
made up of distress in relation to
diabetes and self-management
(e.g. fear of hypos) but also
distress related to other life
stressors (e.g. family, finances) and
distress from other causes (e.g. life
history, genetics). It is important
not to lose sight of the nondiabetes related causes of distress
because these can often impact
on self-management and diabetes
related difficulties. The severity of
distress can fluctuate throughout
the lifespan6 and it is estimated
that about one third of adults with
diabetes are living with elevated
levels of distress at any one time.9
Assessment
If an individual is presenting with
rDKA it may be advisable to screen
for diabetes distress. There have
been several measurement tools
developed to screen for distress.
Two that are widely used to assess
distress are the Problem Areas
in Diabetes scale (PAID) and the
Diabetes Distress Scale (DDS).5,10
The PAID is a 20 item scale of
diabetes specific emotional
distress that measures a wide
range of feelings related to living
with diabetes and its management,
including guilt, anger, depressed
mood, worry and fear. It is scored
from 0-100 with higher scores
indicating greater distress. A
score above 40 is considered the
threshold for elevated distress.11
The DDS is a 17 item scale that
captures 4 dimensions of distress:
emotional burden, regimen
distress, interpersonal distress
and physician distress.5 It yields a
total distress score as well as the
four subscale scores. A mean
item score of 3 or higher on
either the total score or any of the
subscale scores is considered
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Table 1: ‘Red flags’ for formal psychiatric evaluation in diabetes (adapted
from Garrett et al) (1)
Suicidal ideation or behaviours
Evidence of depressed mood
Recurrent admissions (i.e. for recurrent DKA or severe hypoglycaemia)
Difficulties at transition from paediatric to adult services
Persistent suboptimal glycaemic control
Low BMI (may indicate eating disorder)
Reluctance to commence insulin therapy in type 2 diabetes (consider needle phobia)
10
the cut-off for distress worthy of
clinical attention.10 Both the
PAID and the DDS are available in
short form.
Management
In practice, people who have
elevated levels of distress can
be supported by diabetes health
services which
(1) Promote positive
communication which invites
discussion about emotional
aspects of living with diabetes and
(2) Provide psychoeducation
and practical supports for selfmanagement of diabetes.
Positive communication involves
use of empathetic listening,
reflective comments and
considerate enquiry. The language
used around diabetes is important;
it should be person-centred,
inclusive and collaborative such
as that proposed by the UK
National Health Service ‘Language
Matters’ report.12 If the individual
is experiencing severe distress a
referral to psychological services
may be required. Secondly, the
particular aspect of diabetes
that the individual is finding
distressing may be possible to
address through provision of
practical supports within the
clinic, for example, through
referral to structured education
courses and provision of access to
technologies that can improve selfmanagement such as continuous
glucose monitors or insulin
pumps.13 This approach of positive
communication and provision
of practical tools for
self-management allows
relationships to build between
the young person and staff
within the diabetes clinic and
supports engagement with selfmanagement and diabetes care.14

Recurrent DKA and mental
disorders
As well as elevated levels of
diabetes distress, rDKA may be
related to other psychosocial
factors. Insulin omission is the
leading cause of DKA, and where
this is the case, it is important
to explore why.15 A French
population-based study found
that 7% of patients with type 1
diabetes and a history of DKA
were hospitalised during the nine
year follow up period compared
to 2.5% of individuals with type 1
diabetes and no history of DKA.
The rate increased to 16.2%
among those patients with DKA
and co-morbid history of mental
illness. The rates were highest
in the first 12 months following
the admission for DKA, which
indicates that the immediate
aftermath of a DKA admission may
be a time of greater need.16
Bryden et al reported that
having a psychiatric diagnosis
predicted DKA, and indeed DKA
predicted the development of
a mental disorder at 10 years.17
Garrett et al, in a review of the
literature around ‘brittle’ diabetes
note that there is a gap in the
evidence for the medium/long
term management of same.1
Among adolescents, Goldston
et al found that suicidal thoughts
were strongly associated with
poor engagement with diabetes
self-management.18 Roberts et
al reported that people with type
1 diabetes had a significantly
increased rate of suicide:
11 times that of the general
population.19 Subsequent studies
have confirmed an elevated rate
of suicide among people with
diabetes, although not to the
same magnitude.
Self-harm can be active with
obvious suicide attempts (which

may involve overdose of insulin or
another hypoglycaemic
agent) or more occult, manifesting
as repeated admissions for
DKA, severe hypoglycaemia or
other medical complications
related to diabetes. This may be
viewed as ambivalence towards
living with diabetes or an indirect
suicidal wish.
Depression
Diabetes can present a particular
challenge in the management of
suicidal ideations and behaviours
given that insulin, the essential
treatment for type one diabetes
(and used by many individuals
with type 2 diabetes) is potentially
lethal in overdose. Poor adherence
to the medical regimen could
be considered another form of
self-destructive behavior and one
that must be taken seriously. In
particular, adolescents who have a
lifetime history of suicidal ideation
were found to be have difficulties
with adherence their medical
regimen.20 A systematic review
reported that patients with both
type 1 and type 2 diabetes have an
increased incidence of depression:
approximately twice that of the
general population (9% compared
with 5%) and a still larger
proportion, up to one quarter, have
subclinical depressive symptoms.21
People with diabetes and
depression are more likely to have
poorer outcomes, with poorer
glycaemic control, greater rates of
diabetic complications and higher
mortality rates. This suggests
that depression may be regarded
as a modifiable risk factor for
the morbidity and mortality in
diabetes due to its role as a barrier
to optimal self-management.22
These poor outcomes may be
related to difficulties with interest,
motivation and energy all of which
are associated with depression

and pose difficulties for optimal
diabetes self-management. In
particular, the lifestyle modification
that is an important part of the
management of diabetes can be
difficult to accomplish in patients
with co-morbid depression.
Eating disorders
Eating disorders are common in
diabetes, and where present are
associated with poorer outcomes.
Nielsen’s 10 year follow up study
found that the standardised
mortality rate for people with type
one diabetes was 2.5%, but 6.5%
for people with anorexia nervosa
and 34.8% in those with both
conditions.23 This is due to the
fact that where eating disorders
and diabetes are co-morbid,
patients frequently purge by
insulin omission. Patients with
these co-morbidities will have
poorer glycaemic control reflected
in high HbA1c values, and may
present with rDKA. With a high
index of suspicion for disordered
eating, assessment of the patient
with rDKA should always include
a discussion about weight and
insulin omission, and a referral
onwards to liaison psychiatry,
eating disorder psychiatry or the
local community mental health
team as appropriate. It is important
to have a higher index of suspicion
in patients with persistently
elevated HbA1c, rDKA and
with ketonuria.
Assessment
All patients presenting to hospital
with self-harm, suicidal behaviours
or suicidal ideation should receive
a full mental health assessment
before discharge. Patients with
diabetes who are admitted with
self-harm, or a suicidal attempt
should routinely be asked about
suicidal ideation.24
The guidelines of the Joint British
Diabetes Societies – Royal College
of Psychiatry (JBDS- RCPsych)
recommend that all patients who
present with rDKA should have a
formal mental health assessment
preferably by a liaison psychiatrist
with expertise in diabetes. The
JBDS- RCPsych guidelines
acknowledge that patients with
psychological and social problems
may struggle to access the usual
pathways and access to diabetes
care. Using DKA as a red flag
for a psychiatric assessment
will improve detection of these
problems, by identifying patients
who require referral for formal
psychiatric assessment and
treatment, as in Table 1.3
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