Journal of Food and Nutrition Sciences
2016; 4(4): 98-102
http://www.sciencepublishinggroup.com/j/jfns

doi: 10.11648/].jfns.20160404.14

ca J' v )
otlencer

Science Publishing Group

ISSN: 2330-7285 (Print); ISSN: 2330-7293 (Online)

Association Between Glycaemic Control and Serum Lipid
Profile of Type 2 Diabetic Patients in University College
Hospital Ibadan, Oyo State, Nigeria

. * . .
Funmilayo Esther Omotoye , Grace Tanimoowo Fadupin
Department of Human Nutrition, Faculty of Public Health, University of Ibadan, Ibadan, Oyo State, Nigeria

Email address:
funmiomotoye2013@gmail.com (F. E. Omotoye)

*Corresponding author

To cite this article:

Funmilayo Esther Omotoye, Grace Tanimoowo Fadupin. Association Between Glycaemic Control and Serum Lipid Profile of Type 2
Diabetic Patients in University College Hospital Ibadan, Oyo State, Nigeria. Journal of Food and Nutrition Sciences.

Vol. 4, No. 4, 2016, pp. 98-102. doi: 10.11648/;.jfns.20160404.14

Received: June 14, 2016; Accepted: June 24, 2016; Published: July 6, 2016

Abstract: Diabetes mellitus is a chronic disease that requires long term medical attention both to limit the development of its
devastating complications and manage them when they occur. Lowering high blood sugar in patients with diabetes (glycaemic
control) is essential to reduce their risk of complications associated with diabetes. This study was designed to assess the effect
of glycaemic control on the serum lipid profile of type II diabetic patients in the university college hospital Ibadan, Oyo State.
The study was descriptive cross sectional in design to assess the effect of glycaemic control on serum lipid profile of the
participants. A total of 50 consenting adults, aged 40-72 years, 20 (40%) males and 30 (60%) females, type II diabetic patients
were studied between March and August 2006. The demographic characteristics and dietary pattern of the participants were
assessed through a semi-structured interviewer administered questionnaire and food frequency questionnaire. The serum lipids
of participants for the last six months and the mean of their last four fasting blood glucose (FBG) levels were assessed from
their hospital records. The effect of the glycaemic index on their lipid profile was determined using correlation coefficient and
chi-square. The mean age of the respondents was 57.82+3.3 years. They were predominantly 45 (90%) Yorubas. A total of
68% had either secondary or post secondary/tertiary education. Their main source of energy was from cereals, grains and tuber
crops while legumes were their major source of protein. A total of 33 (66%) had controlled (normal) fasting blood glucose
while 17 (34%) did not have their FBG controlled. Only 17 (34%) had normal high density lipoprotein (HDL) cholesterol
while 35 (70%) and 33 (66%) had normal low density lipoprotein (LDL) cholesterol and total cholesterol respectively. The
FBG of participants had an inverse relationship with HDL but positive relationship with LDL, total cholesterol and triglyceride
levels of the participants. However, the effect of FBG was only significant on triglyceride level of respondents (P=0.033) and
not significant on HDL, LDL, and total cholesterol (P>0.05). Good glycemic control significantly improves dyslipidemia in
type 2 diabetic patients.
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diabetes and responsible for 90% of the disease prevalence.
This type of diabetes is associated with several complications
such as obesity, hypertension, and hyperlipidemia that may

1. Introduction

Diabetes mellitus is a common chronic disease ’ ;
characterized by high level of blood glucose, insulin  l¢ad to cardiovascular diseases [1] . ,
resistance and abnormal insulin secretion. Increasing Diabetic ~ patients ~ with  accompanied  (unnoticed)

dyslipidemia are soft targets of cardiovascular deaths.
Patients with type II diabetes often exhibit an atherogenic
lipid profile, which greatly increases their risk of CVD
compared with people without diabetes. An early

prevalence of diabetes mellitus is considered a global public
health concern. According to the World Health Organization,
210 million people were suffering from diabetes in 2010
worldwide. Type 2 diabetes is a much more prevalent form of
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intervention to normalize circulating lipids has been shown to
reduce cardiovascular complications and mortality [2].

Impaired lipid metabolism resulting from uncontrolled
hyperglycaemia has been implicated in cardiovascular
complications in diabetes patients [3].

Dyslipidemia characterized by the elevation of plasma
total cholesterol (TC), triglycerides (TG) and TG-rich
very-low-density lipoprotein cholesterol (VLDL-C), reduced
high-density lipoprotein cholesterol (HDL-C), and increased
low-density lipoprotein cholesterol (LDL-C) contributes
significantly to the excess risk of CVD [4]. The aim of this
study was to examine the impact of glycaemic control on the
lipid profile of diabetic patients

2. Background

Diabetes mellitus is a group of metabolic disease
characterized by hyperglycaemia resulting from defects in
insulin secretion, insulin action, or both. Diabetes causes
about 5% of all deaths globally each year. The chronic
hyperglycaemia of diabetes is associated with long-term
damage, dysfunction, and failure of various organs,
especially the eyes, kidneys, nerves, heart, and blood vessels.
Fifty percent of people with diabetes die of cardiovascular
disease (primarily heart disease and stroke) [2].

Patients with type 2 diabetes have an increased prevalence
of lipid abnormalities, contributing to their high risk of
cardiovascular  diseases (CVD) [2]. Impaired lipid
metabolism resulting from uncontrolled hyperglycaemia has
been implicated in cardiovascular complications in diabetic
patients [3].

Types of treatment that could be applied in managing type
2 diabetes include Nutrition therapy, physical activity, weight
management, medication via oral hypoglycaemic drugs and
monitoring with insulin injection [5].

These treatment are aimed at glycemic control which is the
maintenance of fasting blood glucose level of <126mg/dL or
7.0mmol/L [6]. The major aim of the study is to assess the
association between glycemic control and serum lipid profile
of type II diabetic patients.

3. Methods
3.1. Study Design

The study was descriptive cross sectional in design to
assess the association between glycemic control and blood
lipid level in type II diabetic patients.

3.2. Study Location

The study was carried out at the university college
hospital, Ibadan, Oyo State, Nigeria. A total of 50 type II
diabetic patients (20 males and 30 females) attending the
medical outpatient clinic (MOP) of the university college
hospital (UCH), Ibadan, Oyo State, Nigeria from March to
August 2006 were included in this study. All the type II
diabetic patients who gave their consent and had their serum

lipid profile assessed within the last six months was
evaluated. Only those in attendance for two consecutive
months took part in the study. Record of their fasting blood
glucose (FBQ), lipid profile: low density lipoprotein (LDL),
high density lipoprotein (HDL), Total cholesterol (TC) and
Triglyceride (TG) were obtained from their hospital record.

3.3. Data Collection Technique

A semi structured interviewer administered questionnaire
was used to interview each patient that gave their consent to
participate in the study and also had his/her lipid profile
assessed within the last six months. Dietary pattern was
determined with a semi-quantitative, food frequency
questionnaire (FFQ) designed for the study population.

Information with regards to the participants’ socio-
economic data namely, age, sex, income, tribe, religion,
occupation, and educational status were obtained with the aid
of the questionnaire. In addition, medical history including
family history of diabetes mellitus, information on duration
of illness, diagnosis, type of treatment given and food
consumption pattern of the participants were obtained.

Records of their fasting blood glucose in form of means of
the last four fasting blood glucose and record of their lipid
profile level were obtained from their hospital records.
Fasting blood glucose level <7.00 mmol/L (126mg/dl) was
regarded as controlled (good glycemic control) while The
target lipid values are LDL<130mg/dl, HDL >40mg/dl,
Triglyceride <150mg/dl, and Total cholesterol <200mg/dl.

By using the guidelines of the Third Report of the National
Cholesterol Education Program

Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults (Adult Treatment Panel
) for serum lipid profile reference level,
hypercholesterolemia was defined as TC>200mg/dl, high
LDL-C when value is >130mg/dl, hypertriglyceride as
TG>150mg/dl, and low HDL-C as <40mg/dl. Dislipidemia
was defined by presence of one or more abnormal serum
lipid concentration. Definition for Normal TC was
<200mg/dl, LDL-C was <130mg/dl, TG was <150mg/dl and
HDL-C was >40mg/dl [7]. Diabetes was defined as per
American Diabetes Association (ADA) criteria. The current
world health organisation (WHO) diagnostic criteria for
diabetes was fasting plasma glucose > 7.0mmol/l (126mg/dl)
or 2-h plasma glucose > 11.lmmol/l (200mg/dl) while

normal FBG was <100mg/dL (5.6mmol/l) [6, 8].

3.4. Data Analysis

The data were evaluated by Statistical Package for Social
Sciences (SPSS) 11.0 version software. Pear-son’s
correlation test was performed to examine various

correlations. Independent samples t-test (2-tailed) was used
to compare means of different parameters between males and
females. The results were considered statistically significant
when P < 0.05. The effect of glycaemic control on serum
lipid profile was evaluated by one way analysis of variance
(ANOVA).
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4. Results

A total of 50 participants; 20 (40%) males and 30 (60%)
females were recruited for the study. The mean age of the
participants was 57.82+3.3 years (male and female
respectively) while their age ranges between 40 and 72 years.
The participants were predominantly Yorubas (90.0%) and
94% were married.

The result of the food consumption pattern of the

participants showed that rice, bread and maize as
cereals/products, cassava, and yam as roots and tubers,
cowpea, and products as legumes, green leafy vegetables and
egg plants were frequently consumed by participants.
Groundnut seed and ogbono soup were occasionally taken.
Fruits, milk and its products, palm oil, vegetable oil, and
margarine were taken occasionally. Soft drinks and alcohol
were avoided.

Table 1. Serum fasting blood glucose, Lipid profile and age of male and female type 2 diabetic patients.

Parameters Male (n=20) Female (n=30)

Mean=SD Range MeanSD Range p
FBG 114.10+£33.5 68-222 113.20+29.3 45-207 >0.05
Serum lipid Profile
Cholesterol 155.30+61.9 45-271 175.20+46.1 96-274 >0.05
Triglyceride 94.50+44.4 31-216 96.74+37.5 20-170 >0.05
HDL 46.95+15.0 15-72 52.30+21.4 18-105 >0.05
LDL 111.95+41.9 31-185 110.50+41.9 31.217 >0.05
Glycemic control level
Mean=6.3mmol/L N (%) N (%) Total n (%)
3.33-7.22 (controlled) 13 (65.0) 20 (66.7) 33 (66.0) >0.05
7.28-7.72 (borderline) 2 (10.0) 3(10.0) 5(10.0)
>7.78 (not controlled) 5(25.0) 7 (23.3) 12 (24.0)
Age (Years)
Mean Age 60.85+8.0 55.80+8.57 57.82+3.3

The result (Table 1) showed that the mean of the last four blood glucose level of about a third (34.0%) of the participants
was not controlled above the normal level of 7.2mmol/L while 66.0% had controlled fasting blood sugar level (below
7.2mmol/L). The difference in the blood glucose level of the male and female participants was not significant.

Table 2. Association between blood glucose and fasting lipid profile.

FASTING LIPID PROFILE

FBG HDL LDL Total cholesterol Triglyceride
Controlled 51.81£20.2 108.00+34.2 164.69+48.4 88.43+34.7
Not controlled 45.46+15.2 111.38+44.7 168.14+55.5 116.92+47.5
r-value -0.074 -0.022 -0.030 0.342
p-value 0.418 0.567 0.542 0.033*

"Statistically significant

Table 2 showed a week negative relationship between FBG and HDL, LDL and total cholesterol of the participant while a
significant positive relationship was observed between FBGC and the serum triglyceride of participants. The mean of all the
lipid profile of respondents with controlled fasting blood glucose were lower than those whose FBG was not controlled.

Table 3. Correlation between lipid profile and fasting blood glucose and age of type 2 diabetes patient.

Parameters Fasting blood glucose Age

Pearson correlation Pearson correlation p
Cholesterol 0.008 >0.05 0.023 >0.05
Triglyceride 0.43 <0.05* -0.237 >0.05
HDL -0.282 <0.05* 0.110 >0.05
LDL -0.122 >0.05 0.044 >0.05

"Statistically significant

5. Discussion

The pattern of lipid profile parameters was evaluated in
diabetic patients in this study.

Although there were no significant difference between
male and females parameters, TG, TC and HDL-C levels
were higher in female as compared to male type 2 diabetic
patients. This finding is in agreement with a previous study
[1]. Hyperlipidemia in females may be attributed to the
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effects of sex hormones on body fat distribution, which leads
to differences in altered lipoproteins [1].

In the study of [9] a sex difference in diabetes prevalence
was reported with women having higher rates than men.
Similarly in this study using randomized selection, more
women presented than men. This indicates that women could
be a higher risk population for type 2 diabetes than men. This
study revealed that the participants were 40 years and above
which is similar to the report [10, 11] which indicates that
type II diabetes mostly affect individuals older than 40 years.

Type 2 Diabetes (T2D) is associated with increased
frequency of risk factors for cardiovascular disease (CVD)
regardless of sex, but the increase is relatively greater in
women. Abdominal obesity, which increases in women after
menopause, is a stronger risk factor for CVD in women
compared with men [12]. Women with T2D are more likely
than men to have hypertension, with more deleterious effects
on cardiovascular health. Total cholesterol and LDL may be
more important risk factors for CVD in men, while TG has a
greater impact in women and is often elevated in women with
T2D. Data indicate that men with T2D suffer more
microvascular complications, while women have higher
morbidity and mortality in CVD and also fare worse
psychologically [13]. Another study by [14] showed that
women with diabetes have more than a 40% greater risk of
incident coronary heart disease (CHD) compared with men
with diabetes. Being the prime cause of morbidity and
mortality, cardiovascular disease (CVD) risk is great in
diabetic patients, with more than a 200% greater risk of
CVDs than non-diabetic individuals [4].

A study by [15] showed that cardiovascular event rates
were significantly greater in type 2 diabetic patients with
dyslipidaemia. A causal association exists between elevation
of TGs-rich particles and their remnants, low HDL-C and
cardiovascular risk as is shown in large data from case-
control, genetic, and large observational studies. The above
discussion clearly indicates the clinical significance of
various lipid parameters including total cholesterol, TG,
HDL and LDL in predisposing diabetic patients to
cardiovascular complications.

A study showed that dyslipidemia in T2D patients as lipids
triad is characterized by increased insulin levels,
hypertriglyceridemia, low HDL-C levels and increased LDL-
particles (independent of LDL-cholesterol) and increased
TG-rich remnant lipoprotein (TGRLs) concentrations. In this
manner, low HDL-C levels associated with hyperinsulinemia
or insulin resistance and insulin signaling for insulin-
mediated glucose disposal characterized by higher fasting
plasma glucose and insulin levels.

Glycemic control can also modify circulating triglycerides
levels, especially in T2D mellitus patients with
hypertriglyceridemia and poor glycemic control [16].

It was also reported by [17] that lifestyle modification and
glucose control may improve the lipid profile. These agree
with the result of this study which showed that fasting lipid
profile improves with decrease in fasting blood glucose. The
diabetic patients with poor glycaemic control exhibited a

significant increase in cholesterol and TG and a decrease in
HDL without any significant alteration in LDL.

This study reveals high prevalence of hypercholesterolemia
(34%), Hypertriglyceridemia (14%), high LDL-C (30%) and
low HDL-C (20%) levels which are well known risk factors
for cardiovascular diseases. Insulin affects the liver
apolipoprotein production. It regulates the enzymatic activity
of lipoprotein lipase (LpL) and Cholesterol ester transport
protein. All these factors are likely cause of dyslipidemia in
Diabetes mellitus [1]. The percentages of lipid profile
parameters showing dyslipidemia were not higher than the
figures stated because their glycemic control. Moreover,
insulin deficiency reduces the activity of hepatic lipase and
several steps in the production of biologically active LpL may
be altered in diabetes mellitus [1]. The main disorder in lipid
metabolism was hypercholesterolemia, in our study. This
finding is in concord with a previous study [1].

6. Conclusion

The study on the effect of glycaemic control on the fasting
serum lipid profile of type 2 diabetic patients was carried out
to determine glycaemic control of participants, assess their
blood lipid profile and to determine the association between
glycaemic control and their blood lipid profile.

A sex difference in diabetes prevalence was observed in
the patients with type 2 diabetes with women having higher
prevalence rate than men. A strong association was observed
between the fasting blood glucose level of the participants
and raised total serum cholesterol, LDL, and low HDL.
Glycemic control significantly improves dyslipidemia in type
2 diabetic patients.

Recommendation

Based on the findings of this study the following
recommendations were made; in routine treatment of patients
with type 2 diabetes, there should be greater emphasis on
lipid modification, because of their fat, greater average
coronary heart disease risk and that this should concentrate
on lowering high triglyceride and increasing HDL-
cholesterol in addition to LDL-cholesterol reduction.

Type 2 diabetic patients should adhere strictly to dietary
counsel in order to have a good glycaemic control and to
avoid the risk of artherosclerosis and coronary heart diseases.
They should check their blood lipids levels regularly.

Continuous nutrition education should be ensured for
diabetic patients and the needed hyperglycaemic drugs
should be taken in order to aid glycaemic control.
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