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Abstract

Background: Inpatient hyperglycaemia is common and associated with poor outcomes
such as increased mortality and prolonged hospital stay. This study aimed to determine the
prevalence of inpatient hyperglycaemia and glycaemic control in Putrajaya Hospital, Malaysia.
Secondary objectives were to compare the length of stay (LOS), 30-day readmission rate, and death
between controlled and uncontrolled glycaemic groups.

Methods: This cross-sectional study was conducted between 1 July and 31 December 2019
among patients in medical wards who had a blood glucose (BG) level of > 7.8 mmol/L and stayed
in the wards for = 24 h. We retrieved information on demographics, diabetes history and BG
profiles. The definition of controlled glycaemic status is when > 80% of BG readings were between
4.0 mmol/L and 10.0 mmol/L during the hospital stay.

Results: The prevalence of inpatient hyperglycaemia was 55.2%. There were 841 patients
who met the eligibility criteria; their mean age was 60 (13.8) years old. Most (79.4%) of the patients
were Malay and 53.9% were male. There were 452 (53.7%) patients in the uncontrolled group. They
were younger and admitted with more kidney complications compared to those in the controlled
group. The median LOS for both groups was 3 (2) days. The uncontrolled group showed a higher
percentage of readmission within 30 days (7.5% versus 4.6 %) and death during admission (3.3%
versus 1.6 %) (P = 0.100 and P = 0.082).

Conclusion: The prevalence of inpatient hyperglycaemia was high. More than half of them
had uncontrolled BG. Both groups had a similar average length of stay. The 30-day readmission
rate and death during admission were higher in the uncontrolled group, although statistically not
significant.
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Introduction 2019 reported that diabetes prevalence among
adults aged 18 years old and above has increased

In Malaysia, type 2 diabetes mellitus to 18.3% from 17.5% in 2015 (1).

(T2DM) is a serious public health concern due to Patients with T2DM have a greater chance
the high rate of complications and mortality. The of hospitalisation than those without the disease.
prevalence of T2DM is increasing worldwide. The They are hospitalised for diabetes-related

National Health and Morbidity Survey (NHMS) complications and stay longer in the hospital
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(2). In the United Kingdom, the 2016 National
Diabetes Inpatient Audit (NaDIA) suggested that
the prevalence of diabetes amongst inpatients
had risen from 15% in 2010 to 17% in 2016 (3).
While in the United States, approximately 22%
of all hospital inpatient days were incurred
by people with diabetes (4). Another study
in Tiibingen University Hospital, Germany,
whereby 3,733 adult patients were screened for
diabetes and prediabetes over 4 weeks, found
that almost every fourth hospital patient (22%)
had diabetes (5).

Inpatient hyperglycaemia is a term
describing inpatients with diabetes and stress
hyperglycaemia (SH). The prevalence of
inpatient hyperglycaemia in various studies
ranged from 38% to 45% (6—9). Inpatient
hyperglycaemia is linked to negative outcomes
such as increased mortality and duration of
hospital stay (10, 11). Hyperglycaemia during
acute illness may reflect either pre-existing
diabetes (known or undiagnosed) or SH. SH is
a transient increase in blood glucose (BG) in
the absence of diabetes that occurs under acute
physiological stress and resolves spontaneously
when the acute illness has subsided. An
acute illness can exacerbate hyperglycaemia
through elevations in stress-related hormones
(growth hormone, catecholamines, cortisol
and glucagon), pharmacologic agents (steroids,
anti-psychotics and inotropes), enteral and
total parenteral nutrition (12). Hyperglycaemia,
in turn, triggers physiological changes that
exacerbate the acute illness, such as decreased
immune function and increased oxidative
stress. This leads to a vicious cycle of worsening
illness and poor glycaemic control. Thus, proper
management of hyperglycaemia is crucial.

Glucose monitoring is essential during
hospitalisation to guide the treatment regime
and prevent hypoglycaemia or hyperglycaemia.
The American Diabetes Association (ADA)
recommends bedside BG to be checked before
meals in patients taking meals, patients who
are not eating should have their glucose levels
checked every 2 h—4 h, and patients who receive
intravenous insulin require more frequent
glucose monitoring, ranging from every 30 min
to every 2 h (11).

According to the Practical Guide to
Inpatient Glycaemic Care, Ministry of Health
Malaysia 2020, insulin is the preferred
pharmacological therapy for most inpatient
hyperglycaemia. It should be initiated when the
BG level persistently > 10.0 mmol/L. However,
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some  patients  without contraindication
to oral anti-diabetic (OAD) usage can
continue their home medications while in the
hospital. Most non-critically ill patients should
have a target plasma glucose of 7.8 mmol/L
to 10 mmol/L (12). This recommendation
was consistent with ADA; “for the
majority of  non-critically ill  patients
treated with insulin, premeal glucose
targets should generally be < 7.8 mmol/L
in conjunction with random BG values
< 10.0 mmol/L, as long as these targets can be
safely achieved” (4).

Ables et al. (10) found that 52.3% of
patients  with  hyperglycaemia had good
glycaemic control when > 80% of their BG values
were between 4.0 mmol/L and 10 mmol/L
throughout hospital stay. Moreira et al. (13)
sought to assess glycaemic control by grouping
patient’s BG readings by calendar day before
calculating the mean for each patient day.
Overall, they found the percentage of patient
days with BG values within a predefined optimal
range of 4.4 mmol/L to 7.8 mmol/L was 11.8% in
general wards.

In addition to the increasing prevalence
of diabetes in the hospital, many patients
without pre-existing diabetes experience stress-
related hyperglycaemia during hospitalisation.
Inpatient  hyperglycaemia is, therefore,
common and related to an increased risk of
complications. Our country lacks evidence on
the prevalence of hyperglycaemia and glycaemic
control among hospitalised patients. Thus, the
objectives of our study were to investigate the
prevalence of inpatient hyperglycaemia and to
determine glycaemic control among inpatients
with hyperglycaemia in Putrajaya Hospital, a
community hospital in the federal government
administrative centre of Malaysia. We also
compared the characteristics, hospital length
of stay (LOS), death rate during admission,
and 30-day readmission rate in controlled and
uncontrolled glycaemic groups.

Methods

Study Design and Sample Size

This was a cross-sectional study using
retrospective data of patients aged 18 years
old or more who were admitted to general
medical wards of Putrajaya Hospital during a
6-months period starting from 1 July 2019 until
31 December 2019. Medical records of patients
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with bedside capillary BG values of more than
7.8 mmol/L during admission were retrieved
from the Electronic Medical Record (EMR). A
simple random sampling method was used to
recruit patients in this study.

Sample size estimations were calculated
with a 95% level of confidence and 0.05 precision
using the population proportion formulae
(14). Prior data indicate that the prevalence of
hyperglycaemia amongst inpatients was 0.40
(7) and the proportion of controlled glycaemic
control was 0.52 (10). Meanwhile, the hospital
mortality death rate in the controlled and
uncontrolled groups was 0.7% and 1.19%,
respectively (10), while the 30-day readmission
rate in the controlled and uncontrolled groups
was 14.1% and 16.6%, respectively (10).
Considering the additional 20% dropout rate,
the largest sample size would be 480. For LOS,
sample size estimation was calculated using
two population mean formulae (14). Based on
prior data, the mean LOS for the controlled
and uncontrolled groups were 5.9 + 1 and 6.2 +
1 days, respectively. Power was set at 0.8 and the
type I error at 0.05. Thus, a minimum sample
size of 175 samples per group was required. With
an additional 20% dropout rate, the final sample
size was 219 samples per group. Therefore, the
largest sample size was 480 samples.

Definition

BG measurement in this study refers to
bedside capillary BG measurement using point-
of-care glucose meters, as it is currently the
recommended method of glucose monitoring in
inpatients (11). Hyperglycaemia in hospitalised
patients is defined as a BG level > 7.8 mmol/L
(11). T2DM was diagnosed based on either
a history of T2DM or a BG of > 7.8 mmol/L
and elevated HbA1c in patients who had no
prior history of T2DM (15). SH is a BG value of
> 7.8 mmol/L present during acute illness
in patients with previously normal glucose
tolerance and no history of diabetes (15). On the
same note, elevated glycosylated haemoglobin
(HbA1c) of > 6.3% without a history of T2DM
aids in distinguishing newly diagnosed T2DM
from SH (15). BG readings were defined as
controlled if 80% or more of their BG readings
during hospitalisation were between 4.0 mmol/L

and 10.0 mmol/L, whereas uncontrolled if less
than 80% of their BGs fell within this range (10).

Exclusion criteria were: i) patients who
required intensive care unit (ICU) admission;
ii) admission for diabetic emergency, namely
diabetic ketoacidosis (DKA), hyperosmolar
hyperglycaemic state (HHS) and hypoglycaemia;
iii) pre-existing T1DM; iv) pregnancy; v) steroid
usage; vi) advanced chronic kidney disease
(CKD) (Stages IV and V) and vii) hospice or
palliative care including Ryle’s tube feeding
during hospital admission.

Data Collection

Before collecting data, all study team
members had been briefed on the definition and
data needed in this study using a standardised
case report form. Patients who fulfilled the
inclusion and exclusion criteria were identified
and their data were further explored. Data
regarding diabetes (diagnosis, management
and complications), sociodemographics, reason
for admission, hospital LOS and outcome
(discharge, death, and readmission within
30 days) were documented. For each patient,
their BG charts were extracted and analysed
before categorising the patient into either the
controlled group or the uncontrolled group.
Besides that, HbAic values measured within
3 months before or during hospitalisation were
recorded. OAD agent and insulin administrations
were documented. All data were rechecked and
verified by the Principal Investigator to ensure
standardisation and good data quality. These
data and information were entered into CRF
before inputting into an Excel file for subsequent
data analysis.

Statistical Analysis

The data analyses were performed using
the IBM SPSS for Windows version 21.0. First,
the data from the Excel file were manually
entered into the software. Data cleaning was
conducted to detect any errors that could
affect the accuracy of the results. Only then
the actual analysis was carried out. Descriptive
statistics were used for selected variables. The
findings were presented according to the types
and distribution of the data. Categorical data
(gender, race, type of inpatient hyperglycaemia,
complications of T2DM, type of medications,
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reason for admissions and admission outcome)
were presented as frequencies (percentages).
While numerical data (age, durations of
T2DM, fasting blood sugar [FBS], HbA1ic and
LOSs) were presented as means (standard
deviations) (if normally distributed) or in
medians (interquartile ranges) (if not normally
distributed).

A comparison of the differences in
normally distributed numerical data between
two independent groups was analysed using
the independent t-test. In contrast, the Mann-
Whitney U test was used if the data were not
normally distributed. To study the association

Total admissions: 2,631

v

Inpatient
hyperglycaemia: 1,453
- T2DM: 1,023
- SH: 430

[

between two sets of categorical data, Pearson’s
chi-square test for independence was used.

Results

The prevalence of inpatient hyperglycaemia
in our study was 55.2% (1,453 out of 2,631), of
whom 1,023 (38.9%) patients had diabetes and
430 (16.3%) patients had SH (Figure 1). In total,
612 (42.1%) patients with hyperglycaemia had
to be excluded from this study due to exclusion
criteria, while 841 (57.9%) patients fulfilled the
eligibility criteria, with three-quarters having
T2DM. When these patients were classified based
on their glycaemic control, we found that 452
(53.7%) patients had uncontrolled BG, with most

Patients excluded: 612
- Steroid usage: 228
- CKD Stage IV/V: 196

y

Recruited patients: 841
- T2DM: 634
- SH: 207

/\

Control group: 389
- T2DM: 212
- SH: 177

> - Palliative care: 93

- ICU: 68

- Diabetic emergency: 58
- TIDM: 10

Uncontrolled group: 452

- T2DM: 422
- SH: 30

Figure 1. Distributions of study population based on type of hyperglycaemia
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Table 1. Demography of patients in controlled group and uncontrolled group

Overall group Controlled group  Uncontrolled group
Variables (V = 841) (n=389) (n =452) P-value
Age (years old)? 60 (13.8) 62 (14.5) 59 (13.0) 0.009
Gender, n (%)
Male 453 (53.9) 206 (53.0) 247 (54.6) 0.624"
Female 388 (46.1) 183 (47.0) 205 (45.4)
Race, n (%)
Malay 668 (79.4) 310 (79.7) 358 (79.2)
Chinese 68 (8.1) 39 (10.0) 29 (6.4) 0.089"
Indian 92 (10.9) 36 (9.3) 56 (12.4)
Others 13 (1.5) 4 (1.0) 9 (2.0)
Reason for admission, n (%)*
Infections 425 (50.5) 188 (48.3) 237 (52.4) 0.235"
CvD 290 (34.5) 135 (34.7) 155 (34.3) 0.900"
Nephrology 125 (14.9) 40 (10.3) 85 (18.8) 0.001Y
Neurology 100 (11.9) 54 (13.9) 46 (10.2) 0.098"
Respiratory 62 (7.4) 29 (7.5) 33(7.3) 0.932"
Others 154 (18.3) 64 (16.5) 90 (19.9) 0.196"
Hyperglycaemia’s type, n (%)
T2DM 634 (75.4) 212 (54.5) 422 (93.4) < 0.007
SH 207 (24.6) 177 (45.5) 30 (6.6)

Notes: 2mean (SD), tested using independent t-test; chi-square test; *one patient might have more than one reason for admission

having T2DM. The demographic characteristics
of patients in the controlled and uncontrolled
groups are summarised in Table 1.

The majority of our study population was
represented by Malay males with a mean age
of 60 years old. About half of the patients in
our study were admitted due to infections such
as pneumonia, acute gastroenteritis, urinary
tract infection and cellulitis, which became the
commonest reason for admission in both groups,
followed by cardiovascular diseases (examples
were acute coronary syndrome and cardiac
failure). When comparing both groups, patients
in the uncontrolled group were significantly
younger, with most of them having T2DM. On
the other hand, controlled group had more SH

patients than in uncontrolled group. Nephrology
cases (mostly acute kidney injury) were
statistically higher in the uncontrolled group
than in the controlled group. However, in terms
of gender and race, there were no significant
differences between the groups.

As given in Table 2, patients in the
controlled group had a significantly higher
chance of being discharged home than patients
in the uncontrolled group. Conversely, the
uncontrolled group had more patients who were
admitted again within 30 days as well as death
during admission, although statistically not
significant. As expected, the uncontrolled group
had significantly higher fasting blood sugar
and HbAic than the controlled group. In the
uncontrolled group, 86.9% of patients required
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Table 2. LOS, FBS, HbA1c, outcome and inpatient treatment of patients in controlled group and uncontrolled

group

Variables Overall group
(N = 841)

LOS (in days)¢ 3(2)

FBS (mmol/L)¢ 8.0 (4.80)
(N = 426)

HbA1c (%)¢ 8.0 (3.50)
(N =379)

Outcome, n (%)

Discharged home 768 (91.3)
Death during admission 21 (2.5)
30 day’s readmissions 52 (6.2)

Inpatient treatment, n (%)
OAD 184 (21.9)

Insulin injection 462 (54.9)
Insulin infusion 32(3.8)
No treatment 318 (37.8)

Controlled Uncontrolled P-value
group group
(n =389) (n = 452)

3(2) 3(2) 0.347
6.6 (2.20) 10.2 (6.40) < 0.001
(n=195) (n=231)

7.0 (1.40) 9.2 (3.80) < 0.001
(n=124) (n = 255)

365 (93.8) 403 (89.2) 0.016"
6 (1.6) 15 (3.3) 0.100V
18 (4.6) 34 (7.5) 0.082"
59 (15.2) 125 (27.7) < 0.001"
88 (22.6) 374 (82.7) < 0.001"

1(0.3) 31(6.9) < 0.001"
259 (66.6) 59 (13.1) < 0.001"

Notes:emedian (IR) tested using Mann-Whitney U test; vchi-square test; *one patient might have more than one inpatient treatment

inpatient treatments, mainly with insulin
injection, compared to only 33.4% of patients
who required treatment in the controlled group.

Discussion

We  discovered that hyperglycaemia
was present in 55.2% of inpatients, among
which 38.9% had T2DM and 16.3% had stress
hyperglycaemia. This prevalence was higher than
in China, whereby an observational multicentre
study involving three large urban hospitals in
Nanjing found that hyperglycaemia among
inpatients in internal medicine was 45.7% (8).
Compared to our study, both involved Asian
countries and included medical patients.
However, notable differences in ethnicity were
observed, with most patients in our study being
Malays. In Argentina, there was a retrospective
cohort study done at a tertiary referral hospital
involving medical and surgical patients with a
median age of 70 years old and equal gender
distribution, showing a prevalence of inpatient
hyperglycaemia of 40.4% with an incidence of
SH of 12.13% (6). Another study in a teaching
hospital in Mexico involving medical and surgical
patients with a mean age of 52 years old and
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predominantly males showed the prevalence of
inpatient hyperglyacemia was 35%, with 15.6%
being afflicted with SH (9). These two studies
demonstrated a lower prevalence of inpatient
hyperglycemia compared to our study, which
could be attributed to variations in ethnic
compositions and study populations. Specifically,
these studies included medical and surgical
patients, whereas our study exclusively focused
on medical patients. Overall, the relatively
high prevalence of inpatient hyperglycaemia
found in our study might be because of the
high prevalence of diabetes (diagnosed or
undiagnosed) in our country. According
to the International Diabetes Federation,
the prevalence of diabetes in adults aged
20 years old—79 years old in 2019 in the world
was 8.3%. The prevalence in Southeast Asia was
11.3% (16), whereas in Malaysia, the latest NHMS
2019 survey reported higher diabetes prevalence,
which was 18.3%, and this percentage has
increased from 17.5% recorded in 2015 (1).

When BG values were analysed, over half of
our study patients had uncontrolled BG. Ables
et al. (10), who used a similar methodology,
reported that nearly half (47.7%) of inpatients
had uncontrolled BG. The study involved
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patients 18 years old and older admitted to
general medical (including DKA and HHS not
treated in ICU), surgical, and psychiatric units.
In the study, the mean age was 64 years old
in both groups, and the percentage of male
and female patients was significantly higher in
the controlled group than in the uncontrolled
group. The study counted BG starting 48 h after
admission, which explained better glycaemic
control achieved as most of the acute phase of
the illness has resolved, and BG has stabilised.

Another study conducted in Brazil by
Moreira et al. (13) reported the percentage of
patient-days (mean of grouped BG by calendar
day for each patient) with all BG values within
a predefined optimal range of 4.4 mmol/L—
7.8 mmol/L was only 11.8% in general wards.
This study involved patients with diabetes
mellitus from 24 hospitals from all regions in
Brazil, with almost two-thirds of the participants
being 60 years old and above. The author
concluded that the most likely reason for the
findings was the use of sliding-scale insulin in
more than half of patients, which resulted in
fluctuating BG. Besides, only 12.9% of patients
were seen by diabetes specialists. Our study
demonstrated a better percentage of controlled
BG as we included patients with SH and none of
our patients received sliding-scale insulin.

In several studies, the average LOS for
inpatient hyperglycaemia was around 6 days
(6, 9). It was longer than in our study (3 days)
because those studies included patients in other
disciplines, including ICU, where longer LOS
is expected. When comparing LOS between
the glycaemic control group, Ables et al. (10)
found out that LOS for the uncontrolled group
was longer (6.17 versus 5.86) days and although
significant, may seem trivial (0.31 days, P <
0.0001). Though we would expect patients
with hyperglycaemia, especially those with
uncontrolled BG, to have prolonged hospital
stays for their glucose management, the average
LOS in our study was considerably short,
and we did not find any significant difference
between the two groups. This is because, in
our practice, patients with uncontrolled BG
were attended to by diabetes educators during
their hospital stay and were subsequently
reviewed early in an endocrine clinic after
their discharge. The length of a patient’s stay
in the ward would be minimised, effectively

preventing hospital-acquired infections that can
have severe consequences for diabetes patients.
Implementing this measure would also address
our hospital’s high bed occupancy rates.

We reported that the percentage of death
was higher in the uncontrolled group than in
the controlled group, although statistically
insignificant. This was consistent with Ables
et al. (10), who also found that patients with
controlled BG during hospitalisation had lower
mortality rates than uncontrolled BG. However,
the study found it statistically significant. Our
study exhibited a lower overall mortality rate
than Moreira et al. (13) (2.5% versus 4.8%),
which included patients in the ICU. In contrast,
our study specifically excluded patients requiring
intensive care.

Our study showed the percentage of
readmission within 30 days was higher in the
uncontrolled group (7.5% versus 4.6%) than in
the controlled group; however, it was statistically
not significant (P = 0.082). Ables et al. (10)
found that readmission rates within 30 days
were significantly higher in the uncontrolled
group than in the controlled group (16.6%
versus 14.1%). Although not mentioned, we can
postulate the noticeably higher percentage of
readmission was probably due to exacerbations
of the most frequent diagnoses and severity
of illness, which were chronic obstructive
pulmonary disease and cardiac failure, with
readmission rates ranging between 17% and
22% and there was no difference between both
groups. Both studies have yet to examine the
risk factors for readmission and to determine
if poorly controlled BG after discharge affects
readmissions. To prevent readmission, we would
like to suggest patients with uncontrolled BG be
co-managed with an endocrine team as Bansal
et al. (17), in their study, suggested a significant
reduction in 30-day readmission rate following
management of diabetes in non-critical medical
units by specialised diabetes compared to
management by the primary service team.

As evidenced by our study, the high
prevalence of inpatient hyperglycaemia calls for
heightened awareness among clinicians about
the detection and management of inpatient
hyperglycaemia through continuous education
and training to ensure good glycaemic control in
the wards. The limitations of our study include
insufficient data on blood investigation. FBS
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was carried out in 52.2% of T2DM patients and
45.9% of patients with SH. HbA1c was carried
out in 57.6% of T2DM patients and 6.8% of
patients with SH. Despite limited data, the
results showed appropriate findings. Another
limitation of this study is that the majority
were Malays. We do not look into whether
comorbidities, worsening renal function, and
risk of hypoglycaemia among our study patients
could alter their BG target during admission,
albeit hypoglycaemia and advanced CKD were
excluded from this study. Further study is
needed to examine the management of inpatient
hyperglycaemia and include multi-ethnic
inclusion with a bigger sample to represent the
population of Malaysia.

Conclusion

The prevalence of inpatient hyperglyacemia
was high, with most of the patients having
T2DM. More than half of them had uncontrolled
BG. Both groups had similar average LOS. A
30-day readmission rate and death during
admission were higher in the uncontrolled group,
although statistically not significant.

Acknowledgements

Parts of this study were presented to the
National Conference for Clinical Research
(NCCR) 2021 and were published in abstract
form in MJM supplementary (conference
proceeding) volume 76 Supplement 5, December
2021 - 14th National Conference for Clinical
Research 2021. We would like to extend our
gratitude to the Director General of Health for
the permission to publish this article.

Ethics of Study

We obtained ethical approval for this
study from the Medical Research and Ethics
Committee, Ministry of Health, Malaysia, with an
ID NMRR-20-442-53882. There was no ethical
concern faced in this study.

Conflict of Interest

None.

www.mjms.usm.my

Funds

None.

Authors’ Contributions

Conception and design: NNI, NMN

Analysis and interpretation of the data: NNI,
NMN

Drafting of the article: NNI

Critical revision of the article for important
intellectual content: NMN

Final approval of the article: NMN

Provision of study materials or patients: NNI
Statistical expertise: NNI, RB, LMN
Administrative, technical or logistic support:
NNI

Collection and assembly of data: NNI, RB, LMN,
NHZA

Correspondence

Dr. Nor Nadziroh Ibrahim

MD (UKM)

Clinical Research Centre,

Hospital Putrajaya, Jalan P9, Presint 7,
62250 Putrajaya, Wilayah Persekutuan
Putrajaya, Malaysia.

Tel: +603 80903368

E-mail: nadziroh83@yahoo.com

References

1. Institute for Public Health 2020. National
Health and Morbidity Survey (NHMS) 2019:
non-communicable diseases, healthcare
demand, and health literacy—key findings.
Selangor, Malaysia: National Institute of Health
(NIH), Ministry of Healthh Malaysia; 2020.
Available at: https://iptk.moh.gov.my/images/
technical_report/2020/4_Infographic_Booklet
NHMS_2019_-_English.pdf

2. Khalid JM, Raluy-Callado M, Curtis BH, Boye
KS, Maguire A, Reaney M. Rates and risk of
hospitalisation among patients with type 2
diabetes: retrospective cohort study using the
UK General Practice Research Database linked
to English Hospital Episode Statistics. Int J
Clin Pract. 2014;68(1):40—48. https://doi.
org/10.1111/ijcp.12265


https://iptk.moh.gov.my/images/technical_report/2020/4_Infographic_Booklet_NHMS_2019_-_English.pdf
https://iptk.moh.gov.my/images/technical_report/2020/4_Infographic_Booklet_NHMS_2019_-_English.pdf
https://iptk.moh.gov.my/images/technical_report/2020/4_Infographic_Booklet_NHMS_2019_-_English.pdf
https://doi.org/10.1111/ijcp.12265
https://doi.org/10.1111/ijcp.12265

10.

Original Article | Inpatient hyperglycaemia and glycaemic control

Rayman G, Taylor C, Malik R, Holman N, Young
B, Morton A, Hillson R. The National Diabetes
Inpatient Audit 2010 (NaDIA) reveals concerns
about inpatient care in English hospitals.
Diabetologia. 2011;54:593—S94.

Moghissi ES, Korytkowski MT, Dinardo M,
Einhorn D, Hellman R, Hirsch IB, et al. American
Association of Clinical Endocrinologists and
American  Diabetes Association Consensus
Statement on inpatient glycemic control. Diabetes
Care. 2009;32(6):1119—1123. https://doi.
org/10.2337/dc09-9029

Kufeldt J, Kovarova M, Adolph M, Staiger H,
Bamberg M, Hiring HU, et al. Prevalence and
distribution of diabetes mellitus in a maximum
care hospital: urgent need for HbA 1c screening.
Exp Clin Endocrinol Diabetes. 2018;126(2):123—
129. https://doi.org/10.1055/s-0043-112653

Russo MP, Elizondo CM, Giunta DH, Grande
Ratti MF. Prevalence of hyperglycaemia and
incidence of stress hyperglycaemia in hospitalized
patients: a retrospective cohort. Eur J Intern
Med. 2017;43:e15—e17. https://doi.org/10.1016/j.
€jim.2017.04.012

Umpierrez GE, Isaacs SD, Bazargan N, You X,
Thaler LM, Kitabchi AE. Hyperglycaemia: an
independent marker of in-hospital mortality
in patients with undiagnosed diabetes. J Clin
Endocrinol Metab. 2002;87(3):978-982.
https://doi.org/10.1210/jcem.87.3.8341

Hao S, Zhang N, Fish AF, Yuan X, Liu L,
Li F, et al. Inpatient glycemic management in
internal medicine: an observational multicenter
study in Nanjing, China. Curr Med Res Opin.
2017;33(8):1371—1377. https://doi.org/10.1080/
03007995.2017.1330256

Tamez-Pérez HE, Quintanilla-Flores DL,
Proskauer-Pefia SL, Gonzalez-Gonzalez JG,
Hernandez-Coria MI, Garza-Garza LA, et al.
Inpatient hyperglycaemia: clinical management
needs in teaching hospital. J Clin Transl
Endocrinol.  2014;1(4):176—178.  https://doi.
org/10.1016/j.jcte.2014.09.004

Ables AZ, Bouknight PJ, Bendyk H,
Beagle R, Alsip R, Williams J. Blood glucose
control in non-critically ill patients is associated
with a decreased length of stay, readmission
rate, and hospital mortality. J Healthc Qual.
2016;38(6):e89—e96.  https://doi.org/10.1097/
JHQ.0000000000000023

11.

12.

13.

14.

15.

16.

17.

American Diabetes Association. Diabetes care in
the hospital: standards of medical care in diabetes
2018. Diabetes Care. 2018;41(Suppl 1):S144-
S151. https://doi.org/10.2337/dc18-So14

Malaysian Endocrine & Metabolic Society.
Practical guide to inpatient glycaemic care.
2nd ed. Malaysia: Ministry of Health; 2020.
Available  at:  http://mems.my/wp-content/
uploads/2020/07/PRACTICAL-GUIDE-TO-
INPATIENT-GLYCAEMIC-CARE_V2-2020.pdf

Moreira Jr ED, Silveira PC, Neves RC, Souza
Jr C, Nunes ZO, Almeida MD, Brazilian Diabetes
Investigators’ Group. Glycemic control and
diabetes management in hospitalized patients
in Brazil. Diabetol Metab Syndr. 2013;5:1-8.
https://doi.org/10.1186/1758-5996-5-62

Lemeshow S, Hosmer DW Jr, Klar J, Lwanga
SK. Adequacy of sample size in health studies.
Chichester: John Wiley & Sons Ltd.; 1990. pp 1-5.

Malaysia Endocrine & Metabolic Society,
Ministry of Health Malaysia, Academy of
Medicine Malaysia, Diabetes Malaysia, Family
Medicine Specialists Association of Malaysia.
Clinical practice guidelines-management of
type 2 diabetes mellitus. 6th ed. 2020. Available
at: https://www.moh.gov.my/moh/resources/
Penerbitan/CPG/Endocrine/QR_T2DM_ 6th__
Edition_QR_Guide_Digital.pdf

International Diabetes Federation (IDF). Diabetes
Atlas, oth ed. [Internet]; 2019 [Retrieved 2021
Feb 10]. Available at: https://www.diabetesatlas.

org/en/

Bansal V, Mottalib A, Pawar TK, Abbasakoor N,
Chuang E, Chaudhry A, et al. Inpatient diabetes
management by specialized diabetes team versus
primary service team in non-critical care units:
impact on 30-day readmission rate and hospital
cost. BMJ Open Diab Res Care. 2018;6:460.
https://doi.org/10.1136/bmjdrc-2017-000460

www.mjms.usm.my


https://doi.org/10.2337/dc09-9029
https://doi.org/10.2337/dc09-9029
https://doi.org/10.1055/s-0043-112653
https://doi.org/10.1016/j.ejim.2017.04.012
https://doi.org/10.1016/j.ejim.2017.04.012
https://doi.org/10.1210/jcem.87.3.8341
https://doi.org/10.1080/03007995.2017.1330256
https://doi.org/10.1080/03007995.2017.1330256
https://doi.org/10.1016/j.jcte.2014.09.004
https://doi.org/10.1016/j.jcte.2014.09.004
https://doi.org/10.1097/JHQ.0000000000000023
https://doi.org/10.1097/JHQ.0000000000000023
https://doi.org/10.2337/dc18-S014
http://mems.my/wp-content/uploads/2020/07/PRACTICAL-GUIDE-TO-INPATIENT-GLYCAEMIC-CARE_V2-2020.pdf
http://mems.my/wp-content/uploads/2020/07/PRACTICAL-GUIDE-TO-INPATIENT-GLYCAEMIC-CARE_V2-2020.pdf
http://mems.my/wp-content/uploads/2020/07/PRACTICAL-GUIDE-TO-INPATIENT-GLYCAEMIC-CARE_V2-2020.pdf
https://doi.org/10.1186/1758-5996-5-62
https://www.moh.gov.my/moh/resources/Penerbitan/CPG/Endocrine/QR_T2DM_6th_Edition_QR_Guide_Digital.p
https://www.moh.gov.my/moh/resources/Penerbitan/CPG/Endocrine/QR_T2DM_6th_Edition_QR_Guide_Digital.p
https://www.moh.gov.my/moh/resources/Penerbitan/CPG/Endocrine/QR_T2DM_6th_Edition_QR_Guide_Digital.p
https://www.diabetesatlas.org/en/
https://www.diabetesatlas.org/en/
https://doi.org/10.1136/bmjdrc-2017-000460

