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ABSTRACT

Background: Diabetes mellitus is a metabolic abnormality represented by raised glucose level in
blood resulting from deficient insulin production or action. Raised blood glucose level is considered to
have association with the development of complications of DM. They include complications due to
involvement of small vessels affecting the eyes, kidneys and peripheral nervous system. Whereas
complications due to involvement of larger vessels include ischemic heart disease, stroke and
peripheral vascular disease. Improved blood glucose control reduces hyperglycaemic symptoms.

Aim: To determine the frequency of control of blood glucose in patients suffering with type Il diabetes

mellitus

Methods: The study was carried out in the outpatient department of Mayo Hospital, Lahore. The design of
the study was Cross Sectional survey and completed in 1 year i.e., from July 2014 to June 2015.

Results: The results of the current study revealed that out of 250 cases 90(36%) were between 30-50
years and 160(64%) were between 51-65 years, meanzSD was calculated as 51.23+9.05 years. 140(56%)
were male and 110(44%) were females. Blood glucose in normal range in patients suffering with type 2
diabetes mellitus was seen in 86(34.4%) while 164(65.6%) had no control of blood glucose. Out of 86
cases, 20(23.26%) had upto 15,000, 25(29.07%) had 16,000-35,000, while 41(47.67%) had >35,000
rupees income (per month). 9(10.46%) were illiterate, 5(5.81%) were primary, 15(17.44%) were middle,
11(12.8%) were Matric 22(25.60%) were Graduate while 24(27.91%) were masters.

Conclusion: The control of glucose level in blood in patients suffering with type 2 DM is very poor
and needs special attention while educational and financial status are the potential effect modifiers.
Keywords: Type Il diabetes mellitus, control of blood glucose, frequency, microvascular,

INTRODUCTION

Diabetes mellitus (DM) is a leading cause of
morbidity and mortality worldwide™.Its  global
prevalence was about 8% in 2011 and is predicted to
rise to 10% by 2030°. No larger studies have been
done in Pakistan to estimate the of number of cases
of DM that are present in a particular population at a
specific time however, the National level DM
prevalence surveys showed the prevalence of DM at
13.9% in Sindh and 13.14% in Punjab®.

DM care is complicated which requires effective
role of patients in the management of their disease..
Hyperglycemia, has the potential to cause serious
complications due to its gradual onset and
chronicity4. The mechanisms causing diabetic
complications include oxidative stress” caused by the
excessive production of reactive oxygen species
(ROS) and defects in the insulin signal transduction
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pathway in which ceramide, a bioactive sphingolipid,
may have an important inhibitory effect®.

Presently, appropriate and long lasting medical
care intending at preventing acute complications,
decreasing the risk of remote complications, as well
as management of patient by himself and patient
education are intended definitive in the treatment of
type 2 diabetic patients7. Patients who play a
fundamental role in the management of their disease
achieves better outcomes®.

Study done by Shaikh MA, regarding the

number of patients who were diabetic with controlled
blood glucose level was conducted in Sindh, which
showed only 26.8% of the patients having adequate
blood glucose control.’
A recent study by Van Zzyl DG reveals glucose
monitoring, 60.8% of patients had irregular and
unsteady glucose monitoring, 37.2% had regular
(either four- or six-hourly) monitoring and only 2%
were monitored in relation to meals.

The purpose of the study was to determine the
control of blood glucose in patients with type 2 DM in
patients coming to a tertiary care hospital. The results
of the study will be helpful for the diabetic patients by
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creating awareness of control of blood glucose levels,
so that by controlling the blood glucose we can
prevent complications thus decreasing the morbidity
and mortality associated with this deadly disease.

MATERIALS AND METHODS

The study was conducted in Medical outdoor of Mayo
Hospital, Lahore. Study design was cross sectional
survey and completed in six months i.e., from July
2014 to June 2015. Sample techniqgue was non-
probability purposive sampling. 250 cases were
enrolled who fulfill the inclusion criteria. The patients
included were those who were having age 30-65
years ,of either gender or were diagnosed cases of
DM type 2 on the basis of history and previous
medical record ( having elevated venous glucose on
2 separate occasions i.e,. fasting =126mg/dl,
random>180mg/dl).Blood samples were taken to
measure glycosylated haemoglobin (HbAlc). The
blood samples were drawn and collected in vial
containing Ethylenediaminetetra acetic acid (EDTA),
an anti-coagulant. Patients were considered to have
control of diabetes if the HbAlc was <7%. The
frequency of control of blood sugar using HbAlc was
calculated with 95% confidence level 5.5% margin of
error and taking expected percentage of control of
blood glucose level i.e. 26.8% in patient’s type Il
diabetes mellitus®.

Data was obtained and evaluated in SPSS
version 17.0. Mean and standard deviation was
determined for quantitative variable such as age.
Frequencies and percentages were estimated for
gualitative variables like sex and frequency of control
of blood glucose in patients with diagnosed type 2
diabetes mellitus. Stratification for duration of
diabetes, educational and financial status was done
to control the effect modifiers.

RESULTS

A total of 250 cases were enrolled who met the
inclusion criteria to find out that how many of the
patients with DM had their blood glucose in the
normal range. According to the Age the patients
were 90(36%) between 30-50 years and 160(64%)
were between 51-65 years, mean+SD was calculated
as 51.23+9.05 years (Table 1). Sex distribution of the
patients was done which revealed that 140(56%)
were male and 110(44%) were females (Table 1).
Patients of DM with blood glucose in normal range
was seen in 86(34.4%) while 164(65.6%) had no
control of blood glucose (Table 1).

Table 1: Characteristics of the patients suffering from
diabetes mellitus participated in study

Parameters | n |  %age
Age (in years)

30-50 90 36
51-65 160 64
Gender

Male 140 56
Female 110 44
Blood Sugar Control Status

Glycated Hemoglobin

HbALC < 7% 86 34.4
HbA1C > 7% 164 65.6
Total 250 100%

Stratification for frequency of normal blood glucose in
patients suffering with type 2 diabetes mellitus with
regards to duration of diabetes mellitus was recorded
which shows that out of 86 cases(with controlled
blood glucose), 46(53.49%) were between 1-5 years
and 40(46.51%) were>5 years (Table 2).

Stratification of normal blood glucose in patients
suffering with type 2 DM with regards to financial
status shows that out of 86 cases,(with controlled
HbA1C) 20(23.26%) had <Rs15,000, 25(29.07%)
had Rs16,000-35,000 while 41(47.67%) had >35,000
rupees income (per month) (Table 2).

Stratification for frequency of control of blood
glucose in patients suffering with type 2 diabetes
mellitus with regards to educational status shows that
out of 86 cases, 9(10.46%) were illiterate, 5(5.81%)
were primary, 15(17.44%) were middle, 11(12.80%)
were Matric 22(25.60%) were Graduate while
24(27.91%) were masters (Table 2).

Table 2 Stratification of characteristics of the patients
having control of blood glucose levels

Parameters | n | %age
Duration of DM (in years)
Less than 5 46 53.49
More than 5 40 46.51
Per month income in Rupees.
<15000 20 23.26
15000-35000 25 29.07
More than 35000 41 47.67
Educational Status
llliterate 9 10.47
Primary 5 05.81
Middle 15 17.41
Matric 11 12.80
Graduate 22 25.60
Masters 24 27.91
Total 86 100%
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DISCUSSION

The fundamental metabolic abnormality in DM is a
high blood glucose level resulting from impaired
insulin production or action. Hyperglycaemia is linked
with the development of complications of DM. There
are acute as well as chronic complications associated
with DM™. Acute complications include Diabetic
coma (Diabetic  ketoacidosis, hyperglycemic
hyperosmolar state or diabetic coma). Whereas
chronic  complications  include  microvascular
complications causing retinopathy, nephropathy and
neuropathy and macrovascular complications which
causes cardiovascular disease, cerebrovascular
disease and peripheral vascular disease™. Other
chronic  complications  of diabetes include
depression®®, dementia and sexual dysfunction.

Improved blood glucose control reduces
hyperglycaemic symptoms thus causing reduction in
complications. Monitoring the blood sugar level on a
regular basis and analyzing the results is considered
to be an essential part of management™. There are
several benefits of regularly checking the blood
glucose as it affects glycemic control. First, if the of
blood glucose levels are very low or very high, the
patient will alter his or her life style(i.e. nutrition
,exercise and medication) accordingly. If these,
modifications are fruitful, blood glucose values will
probably to be in the normal range most of the time.
More regular blood glucose testing is an indicator of
better self-care and is related with a number of other
good health acts, such as doing exercise and having
a healthy food, which then enhance glycemic
control™.

Self-monitoring of glucose level by diabetics is
the most effective part of intensive glycemic control
and is widely used in improving the glycemic control
and healthy outcomes'®. However, in our study we
monitored HbAlc which was in accordance with the
study done by Farmer AJ'" which showed that self
monitoring of blood glucose by non-insulin-treated
patients, into self-care, did not lead to a significant
improvement in glycaemic control compared with
usual care monitored by HbAlc levels. While study
done by Owen J. also exhibited that the use of
glycated hemoglobin (HbA;;) to monitor control of
blood glucose is a central part in the management of
patients with diabetes mellitus™®. It is recommended
that HbA, testing should be done at an interval of 2—
6-months, in patients with uncontrolled diabetes. In
those with controlled diabetes or on unchanging
therapy, testin% at an interval of 6-12 months is
recommended™. In our study, type 2 diabetic patients
with good financial and educational status showed
increased frequency of control of blood glucose level,
which was also seen in a study by Adams RJ®.

Keeping in view the above facts, educational and
financial status are also the potential effect modifiers
while controlling the blood glucose levels. Other than
frequent checking of blood glucose it is
recommended that lifestyle modification be done in
patients with type 2 diabetes which include diet as
well as regular exercise.

The reason behind this study was that this study
may determine the control of blood glucose in
patients with type 2 diabetes mellitus, the results of
the study may be helpful for the diabetic patients by
creating awareness of control of blood glucose levels,
so that by controlling this morbidity can be prevented.

CONCLUSION

To prevent diabetes related morbidity and mortality,
there is an intense need of dedicated self-care
behaviors in several domains, including dietary
modification, exercise, proper medications intake and
blood glucose monitoring by the patients. We
concluded that the frequency of control of blood
glucose level in patients suffering with type 2 DM is
very poor and needs special attention while
educational and financial status are the potential
effect modifiers.

REFERENCES

1. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K,
Aboyans V, et al. Global and regional mortality from
235 causes of death for 20 age groups in 1990 and
2010: a systematic analysis for the Global Burden of
Disease Study 2010; Lancet. 2012; 380:2095-128.

2. Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD,
Michaud C, et al. Disability-adjusted life years (DALYS)
for 291 diseases and injuries in 21 regions, 1990—
2010: a systematic analysis for the Global Burden of
Disease Study 2010 . Lancet.2012;380:2197-223.

3. Jamal Zafar, Danish Nadeem, Shahzad Ali Khan,
Mudassar Mushtaq, Jawad Abbasi , Faisal Aziz et al.
Prevalence of diabetes and its correlates in urban
population of Pakistan: A Cross- sectional survey . J
Pak Med Assoc 2016;(66):9922-27.

4. Konstantinos Papatheodorou, Maciej Banach,Michael
Edmonds,Nikolaos Papanas, Dimitrios Papazoglou”
Journal of Diabetes Research.2015.

5. F. Giacco and M. Brownlee. Oxidative stress and
diabetic complications. Circulation.2010;(107):1058—
1070.

6. R. H. Hassan. Defect of insulin signal in peripheral
tissues: important role of ceramide. World Journal of
Diabetes. 2014;(5): pp. 244-257.

7. ADA. Standards of medical care in
Diabetes.2010.Diabetes Care2010; 33:S11-61.

8. Malanda UL, Welschen LMC, Riphagen Il, Dekker JM,
Nijpels G. Self-monitoring of blood glucose.in patients
with type 2 diabetes mellitus who are not using insulin
(Review). Cochrane Database of Systematic Reviews
2012;1:1-86.

PJMHS Vol 11, NO. 1, JAN — MAR 2017 189


https://www.ncbi.nlm.nih.gov/pubmed/?term=Farmer%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=19254484
https://www.hindawi.com/12178076/
https://www.hindawi.com/40634098/
https://www.hindawi.com/47653027/
https://www.hindawi.com/47653027/
https://www.hindawi.com/47653027/
https://www.hindawi.com/76981621/
https://www.hindawi.com/57910120/

Frequency of Control of Blood Glucose in Patients Suffering with Type 2 Diabetes Mellitus

10.

11.

12.

13.

14.

15.

Shaikh MA, Shaikh K, Shaikh M, Dur-e- Yakta, Shaikh
D Ghori RA. Frequency of Control of Blood Glucose in
Patients with Type 2 Diabetes Mellitus at Tertiary
Medical Care Unit. JLUMHS 2008; 3: 157-62.

Van Zyl DG, DipPec, Rheeder P. Inpatient blood
glucose management of diabetic patients in a large
secondary hospital. SA Fam Pract 2009;51:162-5.
Josephine M. Forbes, Mark E. Cooper. Mechanisms of
Diabetic Complications. Physiological Reviews. 2013;
93:, 137-188.

Soumya D, Srilatha. Late stage complications of
Diabetes and Insulin resistance. Journal of Diabetes
and Metabolism.2011;2: 167.

Nouwen A, Nefs G, Caramlau |, Connock M, Winkley
K, Lloyd CE, et al.. Prevalence of depression in
individuals with impaired glucose metabolism or
undiagnosed diabetes: a systematic review and meta-
analysis of the European Depression in Diabetes
(EDID) Research Consortium Diabetes Care. 2011; 34:
752-762.

Konrad C. Nau, Rosemarie C. Lorenzetti, Mark C,
Timothy Devine, and Jonathan Kline. Glycemic Control
in Hospitalized Patients Not in Intensive Care: Beyond
Sliding-Scale Insulin. Am Fam Physician. 2010 May
1;81(9):1130-1135.

Vicki S. Helgeson, Erin Honcharuk, Dorothy Becker,
Oscar Escobar, and Linda Siminerio.A Focus on Blood

16.

17.

18.

19.

20.

21.

Glucose Monitoring: Relation to Glycemic Control and
Determinants of Frequency. Pediatr Diabetes.2011;
1:25-30.

Saurabh Ram Biharilal Shrivastava Prateek Saurabh
Shrivasta and Jegadeesh Ramasamy. Role of self
care in the management of Diabetes Mellitus. J
Diabetes Metab Disord. 2013;12:14.

Farmer AJ, Wade AN, French DP, Simon J, Yudkin P,
Gray A,etal.Blood glucose self-monitoring in type 2
diabetes: a randomised controlled trial. Health Technol
Assess. 2009 Feb; 13(15iii-iv, ix-xi, 1-50.

Owen J. Driskell,David Holland, Jenna L. Waldron,
Clare Ford, Jonathan J. Scargill, Adrian Heald et al.
Reduced testing frequency for Glycated Hemoglobin,
HbAi., is associated with deteriorating Diabetes
control. Diabetes Care 2014 Oct; 37(10): 2731-2737.
Fu C, Ji L, Wang W, Luan R, Chen W, Zhan S, Xu B.
Frequency of glycated hemoglobin monitoring was
inversely associated with glycemic control of patients
with Type 2 diabetes mellitus. J Endocrinol Invest.
2012 ; 35(3):269-73.

Adams RJ.Improving health outcomes with better
patient understanding and education. Risk Manag
Healthc Policy. 2010;3:61-72.

M.asif. The prevention and control the type-2 diabetes
by changing lifestyle and dietary pattern. J Educ
Health Promot. 2014;3:1.

190 PIJMHS Vol. 11, NO. 1, JAN - MAR 2017


https://www.ncbi.nlm.nih.gov/pubmed/?term=Helgeson%20VS%5BAuthor%5D&cauthor=true&cauthor_uid=20522169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Honcharuk%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20522169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Becker%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20522169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Escobar%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20522169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siminerio%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20522169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farmer%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=19254484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wade%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=19254484
https://www.ncbi.nlm.nih.gov/pubmed/?term=French%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=19254484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simon%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19254484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yudkin%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19254484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gray%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19254484
https://www.ncbi.nlm.nih.gov/pubmed/19254484
https://www.ncbi.nlm.nih.gov/pubmed/19254484
https://www.ncbi.nlm.nih.gov/pubmed/19254484
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21606668
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ji%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21606668
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=21606668
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luan%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21606668
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20W%5BAuthor%5D&cauthor=true&cauthor_uid=21606668
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21606668
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21606668
https://www.ncbi.nlm.nih.gov/pubmed/21606668?access_num=21606668&link_type=MED&dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adams%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=22312219
https://www.ncbi.nlm.nih.gov/pubmed/22312219
https://www.ncbi.nlm.nih.gov/pubmed/22312219
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3977406/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3977406/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3977406/

