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ABSTRACT – This study aimed to investigate relationships
between dysglycaemia and length of hospital stay, short-term
mortality and readmission in an unselected population in an
acute medical unit (AMU). The rate of follow up in non-diabetic
individuals with hyperglycaemia was also measured. We
analysed data from all 1,502 patients admitted through our
AMU in February 2010 to assess blood glucose levels on admis-
sion, length of stay, 28-day readmissions and mortality, and to
determine whether blood glucose ��11.1 mmol/l on admission
in non-diabetic individuals was followed up. In total, blood glu-
cose was measured on admission for 893 patients. Mean length
of stay was 8.8 (standard deviation 11.9) days, for patients with
blood glucose ��6.5 mmol/l on admission; 11.3 (13.6) days, for
6.5–7 mmol/l; 10.2 (14.5) days, for 7.1–9 mmol/l; 10.6 (14.9)
days, for 9.1–11mmol/l; 12 (18.4) days, for 11.1–20 mmol/l and
9.1 (11.2) days, for ��20.1 mmol/l. Length of stay for patients
with blood glucose ��6.5 mmol/l on admission was significantly
longer (p��0.002). The 28-day readmission rates were 6.4%, 6%,
9.7%, 12.5%, 10% and 15%, respectively, and 28-day death rates
were 4.8%, 6%, 5.8%, 17.2%, 17.1% and 6.1%, respectively.
Overall, 51.4% of non-diabetic individuals with blood glucose
��11.1 mmol/l on admission were followed up. The study
showed that blood glucose ��6.5 mmol/l on admission is associ-
ated with significantly longer length of stay. Hyperglycaemia
was associated with increased 28-day mortality and readmis-
sions, and is frequently underinvestigated. 
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Introduction

High levels of blood glucose have been shown to be strongly
associated with increased length of hospital admission and
poorer short-term prognosis, regardless of the presence of dia-
betes mellitus.1–4 Most previous research in this area has focused
on the relationship between dysglycaemia and specific condi-
tions2–4 on admission to specialist care facilities (eg different
intensive care units).5 In this study, we investigate the relation-
ship between dysglycaemia and length of hospital stay, short-
term (28-day) mortality and readmissions in an unselected

acute medical unit (AMU) population. In addition, this study
investigates the rate of follow up in individuals found to have
hyperglycaemia on admission who did not have an existing
diagnosis of diabetes. Other centres have highlighted the poor
rate of follow up in such individuals.6

The Norfolk and Norwich University Hospital is a large
teaching hospital with a geographical catchment area of about
2,000 square miles and a population of about 600,000 people.
The Elsie Bertram Diabetes Centre based at the hospital pro-
vides care to nearly 4,000 registered patients, largely those with
complex and/or insulin-treated diabetes. The centre has two
whole-time equivalent inpatient diabetes specialist nurses and a
network of four whole-time equivalent nurse facilitators, who
provide direct practice support to primary care. Patients are
admitted to the AMU through direct referral by their GP or
through referral from the emergency department at the hospital.

Patients and methods

The medical and computer records for each emergency medical
admission in a non-selected population admitted through the
AMU during February 2010 were reviewed retrospectively for
the length of hospital stay and short-term (28-day) mortality
and readmission rates. Blood glucose on admission was mea-
sured using venous samples taken at the time of first physician
review in the emergency department (prior to referral to the
AMU) or in the AMU if the patient was referred there directly
and prior to any treatment.

Following admission to the AMU, patients were triaged to 
one of 11 different medical specialties: medicine for the elderly,
cardiology, respiratory, nephrology, gastroenterology,
endocrinology, neurology, dermatology, haematology, oncology
and general medicine. In our trust, patients triaged to ‘general
medicine’ are those individuals who do not fall under any spe-
cific category – eg overdose, pulmonary embolism, pyrexia of
unknown origin and so forth. These patients are triages to either
‘general medicine – renal’ or ‘general medicine – endocrinology’.
The split is dependent on how many people have been triaged to
each specialty already that day in an attempt to divide them
equally between the two specialties.

For the purposes of comparing length of hospital stay and
28-day readmission and mortality, patients were divided into
six groups based on their blood glucose on admission: <6.5
mmol/l, 6.5–7 mmol/l, 7.1–9 mmol/l, 9.1–11 mmol/l,
11.1–20 mmol/l and >20 mmol/l. The rate of follow up of
individuals with random blood glucose �11.1mmol/l on
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admission was compared between the different triaged medical
specialties. For the purposes of this study, follow up was
counted as fasting blood glucose within 28 days or review by a
diabetes specialist (diabetes specialist nurse, diabetes specialist
registrar or consultant).

Results

In total, 1,502 individuals were admitted during the study
period and accounted for 14,202 patient-days. Of these, 240
(16%) had an established diagnosis of type 1 or type 2 diabetes.
Blood glucose on admission was measured in 893 (59%). The
number of patients triaged to each medical specialty, along with
the number and proportion of individuals with diabetes in each
specialty, is shown in Table 1. The mean ages for the six blood
glucose groups <6.5 mmol/l, 6.5–7 mmol/l, 7.1–9 mmol/l,
9.1–11 mmol/l, 11.1–20 mmol/l and >20 mmol/l were 69.6
(standard deviation (SD) 18.8) years, 72.7 (15.5) years, 76.5
(13.9) years, 74.9 (13.7) years, 68.4 (17.3) years and 60.6 (2.26)
years, respectively.

Data for length of stay is shown in Table 2 by blood glucose
group on admission. A significant difference in length of stay
was seen for patients with blood glucose >6.5 mmol/l on
admission compared to those with blood glucose <6.5 mmol/l
on admission (p=0.002). The median length of stay was 6 days
for those with blood glucose >6.5 mmol/l on admission and 4
days for those with blood glucose <6.5 mmol/l on admission,
and the mean lengths of stay were 10.8 days and 8.8 days,
respectively.

Table 2 also shows the 28-day readmission rates for each blood
glucose group. Overall, 37 (2.5%) of the total number of admis-
sions were individuals without an existing diagnosis of diabetes
but with blood glucose �11.1 mmol/l on admission. Of these,
only 19 (51.4%) received further follow up. Of those patients
triaged to each specialty, the follow up rates were: 100% for
endocrinology, 100% for general medicine (under the
nephrology team allocation of the general medicine take),
53.8% for medicine for the elderly, 50% for respiratory, 50% for
renal, 33.3% for cardiology and 0% each for gastroenterology,
neurology and oncology. No patients without diagnosed dia-
betes but with blood glucose �11.1 mmol/l on admission were
triaged to dermatology or haematology.

Table 2 also shows 28-day mortality. A statistically significant
difference in mortality was seen as blood glucose on admission
increased, except in those with the highest levels of blood glu-
cose: for patients with blood glucose of 9.1–20 mmol/l on
admission, 28-day mortality was 17.2%, which was significantly
higher than the 28-day mortality of 5.2% for those with blood
glucose �9 mmol/l on admission (p<0.0001). The mean ages
for these two groups were 70.2 years and 71.4 years, respectively,
which suggests that age was unlikely to be a factor in this
increased mortality.

Discussion

This study adds further evidence for dysglycaemia as an inde-
pendent variable that affects the length of hospital stay and
demonstrates that it can be used as a prognostic marker for a
non-selected population with a range of medical problems
admitted acutely to secondary care. However, despite the utility
of blood glucose on admission, this study shows that it is mea-
sured for only 59% of admissions. Poor rates of checking blood
glucose on admission have been seen in other studies and have
been attributed to a low value being placed on its monitoring.6

However, this study adds weight to the argument for routine
testing of blood glucose on admission on economic grounds due
to the impact and saving that it can have through predictions of
length of stay and short-term prognostication.

Short-term (28-day) readmission and mortality for all admis-
sions generally increased with increasing levels of blood glucose
on admission. Short-term readmission rates were highest for
those with blood glucose >20.1 mmol/l on admission, while 28-
day mortality was highest for those with blood glucose levels on
admission of 9.1–11 mmol/l and 11.1–20 mmol/l. Recognition
of this trend allows prognostication and also demonstrates that

Table 1. All admissions to the acute medical unit according to
triaged specialty during February 2010 and the proportion with
diabetes.

Number of patients
Specialty All With diabetes (%)

Medicine for the elderly 577 94 (16.3)

Cardiology 221 25 (11.3)

Respiratory 200 28 (14)

Nephrology 30 9 (30)

Gastroenterology 132 18 (13.6)

Endocrinology 30 22 (73)

Neurology 77 12 (16.9)

Dermatology 1 0

Haematology 16 0

Oncology 56 4 (7.4)

General medicine 162 27 (16.7)

Table 2. Patients within each blood glucose group on admission,
length of stay for that admission, and readmissions and mortality
within 28 days of discharge.

Mean Number  Number (%) 
Blood Number (median) (%) of of deaths 
glucose of length of readmissions within 
(mmol/l) patients stay (days) within 28 days 28 days

�6.5 455 8.8 (4) 29 (6.4) 22 (4.8)

6.5–7 116 11.3 (7) 7 (6.0) 7 (6.0)

7.1–9 155 10.2 (5) 15 (9.7) 9 (5.8)

9.1–11 64 10.6 (5) 8 (12.5) 11 (17.2)

11.1–20 70 12 (5.5) 7 (10.0) 12 (17.1)

�20 33 9.1 (5) 5 (15.0) 2 (6.1)
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improved glycaemic control is associated with better short-term
mortality and readmission and should be targeted as part of the
management of the primary pathology.7 Therapy aimed at cor-
recting mild hyperglycaemia after stroke has also shown to
improve neurological outcomes at 30 days.8

Of note was the decrease in 28-day mortality in the groups
with the highest blood glucose levels on admission (>20.1
mmol/l). This likely represents patients with hyperglycaemic
emergencies, such as diabetic ketoacidosis and hyperosmolar
non-ketotic hyperglycaemia, which may have lower mortality
due to the increased attention paid to their glucose levels and
general physiological monitoring and treatment. Furthermore,
this group had a lower mean average age than the other groups
and so was more likely to have greater physiological reserve.
Consequently, 28-day mortality was lower than in the groups
with blood glucose of 9.1–11 mmol/l and 11.1–20 mmol/l on
admission, in whom hyperglycaemia is likely to have represented
a stress response rather than the primary pathology.9

Conversely, those people admitted with high blood glucose
under other specialty teams are often looked after by junior doc-
tors who have little or no knowledge of diabetes or confidence in
its management, which may contribute to the longer length of
stay and poorer outcomes.10

Despite the importance of the level of blood glucose on
admission for length of hospital stay and short-term readmis-
sion and mortality and as a long-term risk factor for a range of
diseases, this study demonstrates that the follow up of unex-
pected hyperglycaemia in individuals without an existing diag-
nosis of diabetes remains poor for most medical specialties.
However, the results should be interpreted with some care, as,
for example, patients admitted to the oncology service were typ-
ically beginning end-of-life care and therefore further investiga-
tion of hyperglycaemia would be inappropriate. Overall, these
results reflect similar poor rates of follow up elsewhere.6

The authors recognise the limitations of this study, in that it
was not possible to determine long-term glycaemic control by
measuring the level of glycosylated haemoglobin (HbA1c) for
each admission. Further study in this area would help determine
whether the duration of hyperglycaemia affects length of hospi-
talisation and 28-day outcomes. Furthermore, we did not
examine the relationship between mortality, glucose and age.

This study demonstrates the benefit of measuring blood glu-
cose at the time of admission across a broad range of acute med-
ical presentations. The results show that blood glucose on
admission acts not only as an important factor in the length of
hospital stay but also as a prognostic marker for short-term
readmission rates and mortality, regardless of the presence of
diabetes. At a time of increasing demand on hospital services,
such information can help towards estimating bed occupancy
and discharge planning. Furthermore, this study highlights that
admission hyperglycaemia is an important variable and that,

despite its ease of testing, it is frequently under-recognised and
underinvestigated by admitting teams.
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Key points

High blood glucose levels in acutely ill medical patients admitted to
hospital are associated with poor outcomes, as assessed by length of
stay, 28-day readmission rates and 28-day mortality

Patients with the highest blood glucose levels on admission may be
protected from these poor outcomes through specialist diabetes
care
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