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Abstract. Understanding the pattern of dietary intake of the diabetic subjects with hypercholesterolemia may
help to develop specific intervention for this group of subjects. The aim of this study was to assess the dietary
intake of Bangladeshi type 2 diabetic subjects with hypercholesterolemia. It was a descriptive cross-
sectional survey. One hundred eleven newly diagnosed type 2 diabetic subjects (male 61%, female 39%,
age 4519 years, BMI 24+4.8 Kg/m®, mean +SD) with hypercholesterclemia (fasting plasma total cholesterol
=200 mg/dl) were selected from the Out-Patient Department of BIRDEM by purposive sampling method. The
daily intake of macro- and micro-nutrients was assessed by 24 h recall method and seven-day food
frequency questionnaire was used for identifying the dietary sources. Average total energy intake was 1300
kcal/day and total carbohydrate, protein and fat consumption was 216.63 g/day, 57.19 g/day and 42.59 g/day
respectively. Total fat consumption was 29.3% of total energy intake, with saturated fatty acid 5%,
monounsaturated fatty acid 11.51% and polyunsaturated fatty acid 9.71% of total energy. Dietary cholesterol
intake was 96.31 mg/day. Total intake of fat, saturated fatty acid and cholesterol were higher compared to
MUFA, PUFA and fiber intake. About 9% of patients did not include vegetables for a single time in their meal
and dietary fiber intake was very low (4 g/day). Based on these preliminary findings, it may be suggested that

active and effective dietary intervention is essential for preventing diabetes and hypercholesterolemia.
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INTRODUCTION

The numbers of diabetic patients are increasing
disproporticnately in developing countries due to rapid
transition from traditional life style to a westernized and
urbanized culture. Hypercholesterolemia appears to he
a very important component of the accelerated
atherogenesis and cardiovascular disease that occurs
in patients with diabetes. The relationship between type
2 diabetes mellitus and dietary intake and physical
activity has been examined in some studies (Le et af,
2005). In several dietary intervention studies
recommended that nutrition therapy and lifestyle
changes as the initial treatment for dyslipidemia {(Marian
et al, 2002). Three published studies from a large
randomized trial found that dietary interventions with
prepared meal plans led to weight loss, improvements
in blood lipid and glucose profiles and other indicators
of risk for cardiovascular disease, diabetes and other
chronic conditions (Marian et al, 2002). Dietary pattern
of the study subjects are strongly related with blood
lipids levels, as well as with the prevalence and the
management  of  dyslipidemia  (Denke, 1995;
Trichopoulou et al, 1995; De Lorgeril et al, 1999;
Pitsavos et al, 2002 and Trichopoulou et al, 2003).
Reduction of saturated fat intake (<7% of total energy
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intake) and cholesterol intake (<200 mg/day) are
strongly recommended for diabetic patients (ADA, 2007
and NCEP, 2002). Monounsaturated and
polyunsaturated fatty acids lower LDL cholesterol levels
when substituted for saturated fatty acid in the diet.
Intervention studies showed that high carbohydrate and
high monounsaturated fat diets improved insulin
sensitivity and glucose disposal (Rudel et a/, 1995).
Dietary measures comprise the first line intervention for
control of dyslipidemia in diabetic subjects.
Understanding dietary pattern of the diabetic subjects
with hypercholesterolemia may help to develop specific
intervention for this group of subjects. The aim of this
study was to assess the dietary pattern in newly
diagnosed type 2 Bangladeshi diabetic subjects.

MATERIALS AND METHODS

Subjects and methods: One hundred and eleven type 2
diabetic subjects (male 61%, female 39%, age 459
years, mean *SD) with hypercholesterclemia (fasting
serum total cholesterol >200 mg/dl’) were recruited from
the Out-Patient Departments of a central hospital of DAB.
It was a descriptive cross sectional survey and
purposive sampling method was used for selection of
subjects. Detailed socioeconomic and anthropometry
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data of the study subjects were recorded. A biochemical
report of the patients was collected from the patient
guidebook.

Dietary assessment: The daily intake of macro and
micronutrients was assessed by 24-h recall method.
Seven day food frequency questionnaire was used for
identifying the dietary sources. Nutrient composition of
different food items was taken from the nutrient
composition table of Helen Keller International, US
Department of Agriculture and USDA Home and Garden
Bulletin No. 72 and The Tables for East Asian Foods of
the FAO of the United Nations Organization. There are 42
food items that patients had taken during the study
period. From these food items 35 items were used to
calculate fatty acid intake. This was due to the
unavailability of the data.

Data editing and statistical analysis: Data editing was
carried out by checking and verifying the completed
questionnaire at the end of interview and also at the end
of the whole survey and before analysis. The data
analysis was done by using Statistical Package for
Social Science (SPSS) (Windows version 10.0).

RESULTS

A total of 111 newly diagnosed type 2 diabetic subjects
with hypercholesterclemia were included in this study.
The characteristics of the study subjects are displayed
in Table 1. Age (meantSD) of the study subjects was
45+8.66 and among them 68 were male and 43 were
female. Body Mass Index (BMI) and Total Cholesterol
(TC) of the study subjects was (meantSD) 24.28+3.17
and 231.36+29.40 respectively.

Table 2 describes the frequency of weekly consumption
of different types of food items. About 20% subjects
cohsumed egg 7 or more time and 73% subjects’ intake
beef 1-3 times in a week. On the other hand 9% subjects
did not take green vegetables in a week.

At diagnosis average total energy intake was 1300

kcal/day and total carbohydrate, protein and fat
Table 1: Characteristics of the study subjects (n = 111)

Variables

Age 45.49+8.66
Sex

Male 68 (61%)
Female 43 (39%)
Height (cm) 159.4448.57
Weight (Kg) 61.67+£8.87
BMI (Kg/m?) 24.28+3.17
SBP 122.47+15.65
DBP 80.15+£9.74
FSG (mmol/l) 9.20+3.72
TC (mg/dl) 231.36+29.40

Results are expressed as Number (%), meantSD. SBP=Systolic
blood pressure, DBP = Diastolic blood pressure, FSG = Fasting
blood glucose, TC = Total cholesterol

Table 2: Weekly consumption of food items (h = 111)
Frequency of consumption, time per week
-------------------- Number (Percentage) -------------—----—

7 or

Food items 0 (%) 1-3 (%) 4-6 (%) more (%)
Egg 14 (12.6) 60 (54.1) 13(¢(11.7) 24 (21.6)
Egg yolk 29(26.1) 51(45.9) 11(9.9) 20(18)
Egg white 20(18) 54 (48.6) 13(¢(11.7) 24 (21.6)
Fish 6(5.4) 50 (45) 15(13.5) 40(36)
Beef 26 (23.4) 81(73) 4 (3.6)
Chicken 9(8.1) 94 (84.7) 8(7.2)
Milk fat 96 (86.5) 11(9.9) 2(1.8) 2(1.8)
Butter 104 (93.7) 327 4 (3.6)
Green vegetable  10(9) 35(31.5) 17(15.3) 49(44.1)
Sweet fruit 15(13.5) 52 (46.8) 26 (23.4) 18 (16.2)
Leafy vegetable 13(11.7) 11(9.9) 15(13.5) 72 (64.9)
Shrimp 67 (60.4) 39 (35.1) 4 (3.6) 1(0.9)
Table 3: Macro and micronutrient intake of the study subjects

(n=111)
Variables
Energy (g/day) 1301.27 (1000-2835.54)
CHO (g/day) 216.63+57 .47
Protein (g/day) 57.191+15.85
Fat (g/day) 42.59+13.17

Fiber (g/day)
Calcium {mg/day)
Iron (mg/day)
Thiamine {mg/day)
Riboflavin {(mg/day)
Vit-C (mg/day) 82.31 (1.95-683.50)
Retinol (mg/day) 1215.93 (66.79-25528.80)
Results are expressed as mean+SD and median (range)

4.08 (0.27-18.81)
336.08 (73.78-1948.16)
23.87 (0.60-70.37)
1.29(0.12-3.18)

0.84 (0.0-2.20)

consumption was 216 g/day, 57.19 gf/day and 42.59
gfday respectively. The average daily intake of selected
nutrients by the subjects was shown in Table 3.
Significantly higher intakes of first class protein (p<0.04)
were observed in male compared to female subjects
(Table 4). Total fat consumption was 29.3% of total
energy intake, with polyunsaturated fatty acid 9.71%,
monounsaturated fatty acid 11.51% and saturated fatty
acid 5% of total energy. Dietary cholesterol intake was
96.31mg/day. The average daily intake of different fatty
acids by the subjects was shown in Table 5.

The percentage of subjects that met the guideline (ADA,
2007 and NCEP, 2002) regarding total fat intake (<30%
of total energy intake) was 60.4% and the percentage of
subjects that consumed more than 35% of energy intake
by total fat was 25.2%. Similarly, 82.9% subject subjects
consumed less than 7% of energy by saturated fatty acid
and 13.5% and 3.6% subjects consumed 10% and 12%
of energy by saturated fatty acid respectively. About 77%
subjects met the recommended cholesterol intake
(=200 mg/day) and 11.7% took more than 300 mg/day.
More than half percent of subjects consumed less than
9% energy of polyunsaturated fatty acid (Table 6).

DISCUSSION
Diabetic hypercholesterolemia is an important cause of
accelerated atherogenesis and cardiovascular diseases
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Table 4: First and Second class protein intake of the study subjects (n = 111)

Variables Male {n = G8) Female {(n = 43) Total (n =111) tip
First class protein (g/day) 21.94 (0.00-119.13) 8.30 (0.00-88.00) 17.40 (0.00-119.13) 2.1/0.04
Second class protein (giday) 35.46 (0.00-94.31) 30.82 (0.00-81.68) 33.87 (0.00-94.31) 1.4/0.13
Results are expressed as median (range)
Table 5: Fatty acid intake of the study subjects (h = 111) 1207 oYes
i mNo
Variables 1004 95 100 97 99
Total fat (g/day) 41.99+12.63 87 — 91 m
(% of energy) (29.3) ‘g 80 77
Polyunsaturated fatty acids (g/day) 13.8414.27 =
(% of energy) {(9.71) ? 604
Monounsaturated fatty acids (g/day) 16.38+4.97 g
(% of energy) {11.51) %5 40 +
Saturated fatty acids (g/day) 7.69+2 83 -3 23
(% of energy) (531 20 3 9 0
Chalesterol (mg/day) 96.31 (0.0-2101.34) 5 R 3 1
(% of energy) (134.71) 0+ T T A
Results are expressed as mean 5D and median {range) % ﬁ 8 5 9_3 g £
w i 5 ir o
= 2 & '
Table 6: Proportion of subjects that meet recommendations for - (&) .
th ) _ 1¢t class protien 2nd class protien
e consumption of fat (n = 111)
Subjects Recommended
Number (%) consumption of fat* Fig 1: Intake of First and Second class protein by the
Total fat study subjects
<30 En% 67 (60.4) <30 En%
235 Enj”o 16(14.4) was 1301 {1000-2835) kcal. The intake of carbohydrate,
235 En% 28(5.9 protein and fat were 216+57, 57+16 and 4213 g/day
Saturated fat tivelv. Dail bohvdrate intak hiaher th
<7 En% 92 (82.9) <7 En% respectively. Daily carbohydrate intake was |g er than
<10 En% 15 {13.5) the recommended value (up to 50% of total daily energy
<12 En% 4 (3.6) intake) in 99% subjects. The present study also showed
Polyunsaturated fat that animal protein intake was lower compared to
<9 En% 57 (51.4) ~10 En% second class protein. In comparison with Viethamese
0, . . . .
911 En% 22(19.8) studies (Le et al., 2005) animal protein intake was lower
=11 En% 32(28.8) ; o )
in present study. Moreover, more than 70% subjects met
Monounsaturated fat o o
<9 En% 38 (34.2) NSR 15-20% energy from total protein in _the study._ _
511 En% 23 (20.7) The development of diabetes is associated with
»11 En% 50 (45) unfavorable intake of total fat and saturated fat (Harding
Cholesterol et al., 2001; Hu et af., 2001 and Salmeron et al., 2001).
Eggg mgigay ?g qg'? 200 mg/day In this study about 40% subjects intake >30% energy
=0 mgieay (108) from total fat and more than 10% subjects intake >10%
>300 mg/day 13 (11.7) i
*American Diabetes Association, 2007. NSR = No Specific energy from _S'a_turat?d fat. According to ADA, satu ra_ted f’_at
Recommendation. En% = % of energy intake should be limited in <7% of total energy for diabetic
patient (ADA, 2007). A study conducted by Van Dam et a/.
in patients  with  diabetes. This type of (2002b) found that there was modest increase in risk of

hypercholesterolemia is characterized by high levels of
triglycerides (hypertriglycerides), high levels of small
LDL particles and low levels of HDL. Dietary pattern of
the diabetic subjects with hypercholesterolemia may
help to develop specific intervention for this group of
subjects. The aim of the study was to assess the dietary
practices in newly diagnosed type 2 diabetic subjects
with hypercholesterolemia.

Dietary intake appears to be one of the most important
factors related to diabetes (Van Dam et al., 2002a;
Feskens ef al, 1995). Very limited data exists on the
dietary pattern of people with diabetes in Bangladesh.
The daily energy intake {median (range)} of the subjects
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type 2 diabetes with a higher intake of saturated fat. For
diabetic patient cholesterol intake should minimize in
200 mg/day (ADA, 2007). In this study, >20% of patients
consumed cholesterol 300 mg/day. Similar result was
found in a study conducted by Larr et al. (2004) where
unfavorable fat consumption was found in newly
diagnosed type 2 diabetic subjects.

In this study mean percentage of MUFA and PUFA intake
was 11.51% and 9% of total energy. More than half of the
subjects did not intake the recommended intake (NCEP,
2002) of MUFA and PUFA. Kris-Etherton ef al. (1999)
showed that high MUFA diets lowered total cholesterol
by 10% and LDL cholesterol by 14%.
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In this study about 9% of patients did not include
vegetables for a single time in their meal and dietary
fiber intake was very low (4g/day). Chandelia et al.
(2000) showed that high fiber diet reduced total
triglyceride and LDL-cholesterol and can help to achieve
the glycemic control. Individuals at high risk for type 2

diabetes are encouraged to achieve the
recommendation of dietary fiber of 14 gm fiber/1000 Kcal
(ADA, 2007).

In present study total intake of fat, saturated fatty acid
and cholesterol were higher compared to MUFA, PUFA
and fiber intake. A healthy lifestyle that includes physical
activity, moderate intake of fat, carbohydrate, increasing
intake of fiber seems to be helpful in the prevention of
diabetes and hypercholesterolemia in  general
population and also to prevent further complications in
diabetic subjects. Based on these preliminary findings,
we may suggest that active and effective dietary
intervention is essential for preventing diabetes and
hypercholesterolemia.
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