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Abstract

Context: Diabetes mellitus is associated with higher risk for mortality and morbidity in patients undergoing surgery.
This risk is reduced if the diabetes is under control prior to the surgery. When a patient is newly detected to have diabetes
during preoperative assessment a delay in controlling the blood sugar is encountered before the patient is fit for surgery.
The prevalence of undetected diabetes in South India has been reported to be around 10%. Aim: We conducted the study
to determine the magnitude of this problem in our surgical population. Materials and Methods: Hospital records of 529
consecutive patients who came for elective surgeries in our hospital were examined to note if they were already detected
to be diabetic or were newly detected during the preanaesthetic visit. Results: 5.1% of the surgical patients were found to
be diabetic. Among them 1.8% was newly detected to have diabetes. Prevalence of diagnosed and undiagnosed diabetes
in patients above 40 years of age was 5.9% and 2.9% respectively. Conclusions: We conclude that the problem of undetected
diabetes is not as severe as suggested by previous studies. Further studies among the general population in this geographical
area is needed to know if this is due to a genuine reduction in the number of diabetics in this population.
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Introduction

Surgery induces considerable stress response
which can elevate blood glucose levels [1]. Elevated
blood glucose levels predispose the patients to higher
incidence of wound infection, sepsis, urinary tract
infections, acute myocardial infarction and acute
renal failure [2]. Besides this these patients are likely
to develop diabetic ketoacidosis and hyperglycemic
hyperosmolar syndrome in the perioperative period
[3]. Patients having diabetes have high degree of
perioperative morbidity and mortality along with
increased hospital stay [3]. Several factors work
together to bring about this elevated risk among
diabetics. Microvascular [4] and macrovascular [5]
injury caused by long term diabetes leaves the organs
at less than optimal state. Lapses in identifying

patients with diabetes, errors related to the
administration of diabetic drugs, lack of knowledge
of diabetes and its management among the health
care providers and presence of hyperglycemia and
hypoglycemia contribute to the final ominous
outcome among diabetics [6]. On the other hand,
control of blood glucose levelshave shown to minimise
these complications [7].

As a result of this dismal prospective in patients
with uncontrolled diabetes, various recommendations
suggest stringent control of diabetes in patients
undergoing surgery [6,8,9]. Elective surgery is to be
postponed if glycated haemoglobin (HbA1c) is more
than 8.5 to 9 %. HbAlc values greater than 8.5 is
associated with four fold increase in risk of morbidity
and mortality after cardiac surgery [10]. Since HbAlc
is measure of the glucose control over the previous 2-
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3 months, the patient may not be fit for surgery for a
similar time period.

In India, however, HbAlc testing is not easily
available to majority of the patients. In this scenario,
the decision to go ahead with the surgery is taken
based on the blood glucose profile alone. If a patient
comes for preoperative evaluation and is found to
have diabetes which was not previously detected, this
patient will have to wait until his blood glucose is
under control. Typically, it can take about a week’s
time. However many such patients despite having
their blood glucose levels under control, will not
qualify for surgery if their HbAlc levels were
measuredas the HBA1c levels will come down only
after a period of 2-3 months.

If the number of patients who have undetected
diabetes mellitus in the population is high, a
significant number of surgeries will have to be
cancelled due to inadequate blood sugar control in
these patients. We designed this study to quantify
the magnitude of this problem by determining the
prevalence of undetected diabetes mellitus in patients
coming for surgery.

Methods

Data was collected retrospectively from 529
consecutive patients aged 20 years and more who
underwent elective surgery under general or
regional anaesthesia at a tertiary care government
hospital. The patients who underwent surgery under
local anaesthesia were excluded from the study. The
data was compiled by going through the pre-
anaesthetic chart and hospital records. A patient
was considered to have diabetes if the fasting blood
glucose was more than or equal to 126mg/dI[11]. If
the patient had been diagnosed with diabetes prior
to the present surgery, they were assigned to Group
KD (Known Diabetes).

If they were diagnosed for the first time during
perioperative evaluation for the present surgery, they
were included in Group ND (Newly diagnosed
Diabetes). If they did not have diabetes, they were
grouped under Group N(Non diabetic).The study
protocol was approved by the institute ethical
committee. The data was analysed usingEpiData
Analysis v.2.2.2. To find the association between
variables like age, gender and presence of diabetes,
Chi-square test was used. Fisher’s exact test was
used when Chi-square was not applicable. A
‘p’value less than 0.05 was considered statistically
significant.

Results

The patients who underwent elective surgical
procedures under the departments of general surgery,
obstetrics & gynaecology, orthopaedics and ENT were
included in the study. The total number of patients
studied was 529. Of these, 198 (37.4% of total) were
males and 331(62.6%) were females. Since, the
patients above 40 years are at greater risk for
developing diabetes mellitus [12], the subjects were
grouped as less than or equal to 40 years and above
40 years. The distribution of these cases according to
age and gender is given in Table 1.

Out of 529, 18 patients (3.4%) were found to have
previously diagnosed diabetes mellitus prior to
admission for the present surgery. Their distribution
is mentioned in Table 2. The proportion of males with
known diabetes in the study population was 4% and
among females it was 3%. In the more than 40 year’s
age group, this was 6.2% among males and 5.6%
among females whereas in the less than 40 age group
it was 0% among males and 0.6% among females.
There is no statistical significance in the association
between gender and prevalence of diabetes. However,
the prevalence of known diabetes in the more than 40
years age group is 14.2 times higher when compared
with the less than or equal to 40 years age group and
this is statistically significant (p<0.001).

Nine patients (1.8% of the total) were newly detected
to have diabetes mellitus. Among males it was 1.6%
and females 1.9%. Their distribution is given in Table
3.The proportion of undiagnosed diabetes among
males and females who are 41 years old and more is
2.5% and 3.3% respectively. In the less than or equal
to 40 years age group it was 0% among males and
0.6% among females. Therefore undiagnosed diabetes
is 7.3 times more among those who are more than 40
years when compared with those who are less than
or equal to 40 years of age. This is statistically
significant (p<0.05) using Fishers exact test.

The prevalence of diabetes in the study population
is the sum of the numbers of known diabetes and
newly detected diabetes. These values are given in
Table 4. The prevalence of diabetes among the study
populationis 5.1% [95% CI (3.5-7.3%)]. Among males
itis 5.6% while in females it is 4.8 %. The prevalence
of diabetes among those who are more than 40 years
is 10.3 times more than those who are less than or
equal to 40 years and this is statistically significant
(p<0.001) using chi square test. However, there isno
statistical significance in the association between
gender and prevalence of diabetes.
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Table 1: Age and gender distribution of study population
<40 >40
Total number of Patients 529 M years F M years F
M=198(37.4%)
F=331(62.6%) 69(28.7%) 171(71.3%) 129(44.6%) 160(55.4%)
Total 240(45.4%) Total 289(54.6%)
Table 2: Age and gender distribution of known diabetes
<40 years >40 years
Known Diabetes M (n=69) F(n=171) M (n=129) F(n=160)
Total 18 (3.4%)
M= 8(4%) 0(0.00%) 1(0.58%) 8(6.2%) 9(5.6%)
F=10(3%) Total 1(0.42%) Total 17(5.9%)
Table 3: Age and gender distribution of newly detected diabetes
. <40 years >40 years
Newly detected Diabetes M (n=69) F(n=170) M (n=121) F(n=151)
Total 9/511(1.8%)
M=3/190 (1.6%) 0(0.00%) 1(0.58%) 3(2.5%) 5(3.3%)
F=6/321(1.9%) Total 1(0.42%) Total 8(2.9%)
Table 4: Age and gender distribution of total number of diabetes patients in the study population
Total number of Diabetes Patients <40 years >40 years
27 (5.1%) M (n=69) F(n=171) M (n=129) F(n=160)
M=11 (5.6%) . - . .
F=16 (4.8%) 0(0.00%) 2(1.2%) 11(8.5%) 14(8.8%)
Total 2(0.83%) Total 25(8.7%)

Discussion

WHO estimated the prevalence of diabetesamong
all age groups all over the world to be 2.8% (171
million) in 2000 and was projected to nearly double
to 4.4% (366 million) by 2030 [13]. However by the
year 2011 the number of diabetics all over the world
had already reached 366 million and the fresh
estimate for 2030 was set at 552 million [14]. For India,
the estimated numbers were 70 million for 2011 and
101 million for 2030 [14].

With this exponential growth, burden on the
anaesthesiologists to manage diabetic patients during
perioperative period is also going to increase. This is
especially true if the patient has undiagnosed diabetes
mellitusat the time of admission for surgery. Such
patients will have to wait to get their blood glucose
under control before they can undergo surgery. If the
Western guidelines, as described previously, are to
be strictly followed, the delay can be as much as three
months which is the time for the HbAlc to come down.
This delay can be avoided in many patients if they
were previously diagnosed to have diabetes mellitus.
A person, aware that he or she is diabetic will take
appropriate measures to have the blood glucose under
control. In India, however, a fairly large section of the
diabetic population remains undetected.The

prevalence of undiagnosed diabetes among patients
older than 20 years in two South Indian states were
11.1% [15] and 10.5% [16]. This is more than the
previously reported figure of 7.3% for the prevalence
of diabetes among Indians [17]. Our attempt was to
quantify the magnitude of this problem at our
perioperative set up.

We found that 5.1% of our patients coming for
surgery are diabetic. Our finding is slightly less than
the previously reported prevalence of 8.4% in
Puducherry among the general population [18].
World population prevalence reported in 2010 was
7.7% and the prevalence in India was 7.3%[17]. 1.8%
of our patients weredetected to have diabetes first time
when they came for the present surgery. This is less
than what we had expected based on the previous
reports of undetected diabetes at 10-11 % in the general
population [15,16]. But our finding is similar to that
found in a North Indian state where the prevalence
of undetected diabetes mellitus was 2.2% in the
general population [16]. They also had found that
6.05% of their population was diabetic.

Individuals above 40 years of age are at higher risk
for developing diabetes with as much as 84% of the
total diabetes patients being in this age group [12].
The prevalence in this age group is 8.7% in our study.
This is 10.3 times more than the prevalence among
those less than 40 years. Prevalence of undiagnosed
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diabetes among this age group in our study is 2.9%.
There was no statistically significance difference
between male and female population in our study

group.
Conclusions

Prevalence of diabetes among our surgical
population was less than that was reported in other
studies among general population. We conclude that
the problem of undetected diabetes among our
surgical patients is not as severe as suggested by the
previous studies done on general population.
Whether this is really due to a low incidence of
diabetes among our general population is not sure.
Therefore a study on the general population to know
about the prevalence of diagnosed and undiagnosed
diabetes is warranted in our geographical area.

One limitation of the study was that we did not
measure the delay in surgery caused due to
uncontrolled blood glucose levels in both known
diabetic and newly diagnosed diabetic patients. Also
the percentage of known diabetics with uncontrolled
blood glucose at the time of admission for surgery
could have been studied.

References

1. Zaloga GP. Catecholamines in anesthetic and surgical
stress. Int Anesthesiol Clin. 1988;26(3):187-98.

2. Sudhakaran S, Surani SR. Guidelines for Perioperative
Management of the Diabetic Patient. Surg Res Pract
[Internet]. 2015 [cited 2016 Aug 22];2015. Available from:
http://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4452499/

3. Risum O, Abdelnoor M, Svennevig JL, Levorstad K,
Gullestad L, Bjornerheim R, et al. Diabetes mellitus and
morbidity and mortality risks after coronary artery bypass
surgery. Scand ] Thorac Cardiovasc Surg. 1996;30(2):
71-5.

4. Adler Al Stevens RJ, Manley SE, Bilous RW, Cull CA,
Holman RR, et al. Development and progression of
nephropathy in type 2 diabetes: the United Kingdom
Prospective Diabetes Study (UKPDS 64). Kidney Int. 2003
Jan;63(1):225-32.

5. Laakso M. Hyperglycemia and cardiovascular disease in
type 2 diabetes. Diabetes. 1999 May;48(5):937-42.

6. Membership of the Working Party, Barker P, Creasey PE,

10.

11.

12.

13.

14.

15.

16.

17.

18.

Dhatariya K, Levy N, Lipp A, et al. Peri-operative
management of the surgical patient with diabetes 2015:
Association of Anaesthetists of Great Britain and Ireland.
Anaesthesia. 2015 Dec;70(12):1427-40.

Lee GA, Wyatt S, Topliss D, Walker KZ, Stoney R. A study
of a pre-operative intervention in patients with diabetes
undergoing cardiac surgery. Coll R Coll Nurs Aust.
2014;21(4):287-93.

Dhatariya K, Levy N, Kilvert A, Watson B, Cousins D,
Flanagan D, et al. NHS Diabetes guideline for the
perioperative management of the adult patient with
diabetes. Diabet Med ] Br Diabet Assoc. 2012
Apr;29(4):420-33.

Peri-operative diabetes management guidelines |
Australian Clinical Practice Guidelines [Internet]. [cited
2016 Aug 21]. Available from: https://www.clinical
guidelines.gov.au/ portal/ 2100/ peri-operative-diabetes-
management-guidelines

Halkos ME, Lattouf OM, Puskas JD, Kilgo P, Cooper WA,
Morris CD, et al. Elevated preoperative hemoglobin Alc
level is associated with reduced long-term survival after
coronary artery bypass surgery. Ann Thorac Surg. 2008
Nov;86(5):1431-7.

American Diabetes Association. Standards of medical care
in diabetes—2014. Diabetes Care. 2014 Jan;37 Suppl 1:
S14-80.

CDC - Distribution of Age at Diagnosis - Age at Diagnosis
- Data & Trends - Diabetes DDT [Internet]. [cited 2016
Aug 22]. Available from: http:/ /www.cdc.gov/ diabetes/
statistics/age/figl.htm

Wild S, Roglic G, Green A, Sicree R, King H. Global
prevalence of diabetes: estimates for the year 2000 and
projections for 2030. Diabetes Care. 2004 May;27(5):
1047-53.

Whiting DR, Guariguata L, Weil C, Shaw ]. IDF diabetes
atlas: global estimates of the prevalence of diabetes for
2011 and 2030. Diabetes Res Clin Pract. 2011
Dec;94(3):311-21.

Subramani R, Devi U, Shankar U. Prevalence of
Undiagnosed Type 2 Diabetes and its Associated Risk
Factors in Rural Population of Tamil Nadu. World ] Med
Sc. 2014;11(2):222-7.

Menon VU, Kumar KV, Gilchrist A, Sugathan TN,
Sundaram KR, Nair V, et al. Prevalence of known and
undetected diabetes and associated risk factors in central
Kerala— ADEPS. Diabetes Res Clin Pract. 2006
Dec;74(3):289-94.

Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the
prevalence of diabetes for 2010 and 2030. Diabetes Res
Clin Pract. 2010 Jan;87(1):4-14.

Bharati DR, Pal R, Kar S, Rekha R, Yamuna TV, Basu M.
Prevalence and determinants of diabetes mellitus in
Puducherry, South India. ] Pharm Bioallied Sci.
2011;3(4):513-8.

Indian Journal of Anaesthesia and Analgesia / Volume 4 Number 3 / July - September 2017 (Part-I)



