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he main objective of this study was to
evaluate the nutritional related lifestyle
patterns of newly-diagnosed type 2
Diabetes Mellitus patients in the City
of Ahvaz, Iran.
Materials and Methods: One hundred and one
type 2 Diabetic subjects who had been referred
to the Ahvaz Diabetes Center completed the
knowledge, attitude and practice (KAP), food
frequency, lifestyle and anthropometric ques-
tionnaires in a cross - sectional study. Variables
collected were socio-economic status, blood lip-
ids and sugar levels, anthropometric indices,
daily activity patterns, dietary habits, nutritional
knowledge and medical histories. The percent of
body fat (BF%) was measured using bioelectrical
impedance analysis (BIA) method and obesity
was defined according to this variable.
Results: Mean of the subjects’ age was 52+9.6
years (67% female). Based on the BF%, more than
60% of women and about half of the men were
overweight and / orobese. As a criterion for
metabolic syndrome, 88.2% of women and 21.2%
of men had abdominal obesity. Thirty-one per-
cent of the subjects consumed hydrogenated fats,
and 25% consumed dry fruits as sweeteners.
Moreover, 69% of subjects had no information
on starchy foods glycemic index. Half of the sub-
jects were diagnosed as hypercholesterolemic,
57% had TG levels above the recommended lev-
els, and 8 percent had hypertension.
Conclusion: The prevalence of overweight, cen-
tral obesity, hypercholesterolemia, and hyper-
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triglyceridemia in type II diabetic patients was
high with trunk adiposity being more prevalent
in females. Patients need to be educated on how
to prevent this risk factors and healthier nutri-
tional lifestyles.
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Introduction

Diabetes Mellitus is one of the most costly
chronic diseases of our time with an increas-
ing trend of epidemic proportions throughout
the world.' The complications of this disease
are significant causes of morbidity and mor-
tality and are associated with the damage or
failure of various organs such as the eyes,
kidneys, and nerves. Individuals with type 2
diabetes are also at a higher risk for coronary
heart disease, peripheral vascular disease, and
stroke, and have a greater likelihood of de-
veloping hypertension, dyslipidemia, and
obesity.”’ There is also growing evidence that
at glucose levels above normal, but below the
that of diagnostic threshold for diabetes, the
risk of cardiovascular disease (CVD) and
death increases substantially.>*

According to epidemiologic studies, there
are 1.5 million people with diabetes in Iran
and about 14.5% to 22.5% of the population,
aged 30 years and over, have impaired glu-
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cose tolerance (IGT), of which one fifth are
either at risk of macrovascular complications
or are potential diabetics. Overall, 20% of the
Iranian population, aged 30 years and over,
are at risk of diabetes.*’

The strategies known to be effective in pre-
venting diabetes are based on lifestyle modi-
fication or glucose lowering drugs that have
been approved for treating diabetes.® Since
1997, studies”"" have demonstrated the long-
term effectiveness of weight loss and in-
creased physical activity on diabetes preven-
tion. In the Da Qing IGT and Diabetes
Study'' which followed three treatment
groups for six years, researchers found that
an appropriate diet plus exercise programs
could reduce the risk of diabetes by 42 per-
cent compared with the control group.

In two well-controlled studies that in-
cluded lifestyle interventions, substantial ef-
forts were necessary to achieve only modest
changes in weight and exercise, but those
changes were sufficient enough to achieve an
important reduction in the incidence of diabe-
tes.'>” In the Diabetes Prevention Program
(DPP)," the lifestyle group lost about 12 Ib
in 2 years and 9 Ib in 3 years (mean weight
loss for the study duration was about 12 1b or
6% of initial body weight). In both of these
studies, most of the participants were obese
(BMI >30 kg/m?). Although in both studies,
diabetes could be delayed or prevented with
only modest changes in weight and activity,
considerable efforts of well-trained staff were
needed to achieve these behavioral changes.

On the other hand, because there is strong
epidemiologic evidence that physical activity
and weight loss are of medical benefit, not
only for preventing diabetes, but also for im-
proving cardiovascular health and quality of
life,"'® health care policymakers and health
care systems should continuously explore
cost effective ways to promote physical ac-
tivity and weight loss as a major intervention
for lifestyles changes.

Hypertension is a major risk factor for car-
diovascular events and contributes signifi-
cantly to the macro and micro vascular com

plications of diabetes."”"” The Sixth Report
of the Joint National Committee on Preven-
tion, Detection Evaluation and Treatment of
High Blood Pressure” recommends modest
weight loss and moderately intensive physi-
cal activity with and without medications for
treatment of hypertension. The effectivity of
modest weight loss and moderately intense
physical activity on blood pressure control in
hypertensive adults is supported by data from
two recent meta—analyses.m’22

Observational studies suggest that patients
who report healthier diets and greater physi-
cal activity have fewer cardiovascular
events.”?* The American Diabetes Associa-
tion has made recommendations for both
medical nutrition therapy (MNT)* and
physical activity.”* Weight loss and increased
physical activity leads to decreased triglyc-
erides and increased HDL cholesterol levels
and to modest lowering of LDL cholesterol
levels. Patients with diabetes who are over-
weight should be prescribed MNT and in-
creased physical activity.”

Considering the lack of related data, and
the increasing trend of diabetes in Iran, the
main objective of the present study was to
evaluate the lifestyles and nutritional patterns
of type 2 diabetes patients in the city of Ah-
vaz, one of the five largest cities of Iran.

Materials & Methods

Subjects: In this study, 101 newly-
diagnosed type 2 diabetics who had been re-
ferred by their physicians to the Ahvaz Dia-
betes Center were assessed in a cross-
sectional design during autumn and winter,
2003. These patients were aged 38-67 years
and were randomly selected from a list of
215 subjects. Most of them were on oral hy-
poglycemic agent regimens. Patients were in-
terviewed by the senior trained nutrition stu-
dents.

Variables: Information on patients’ knowl-
edge, attitude, and practice (KAP) regarding
diabetic diet, lifestyle patterns including die-
tary practices was obtained using food histo-
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ries and frequency questionnaires; usual
physical activity, diet, smoking habits, and
stress status were recorded. Anthropometric
indices including weight and height were
measured without shoes using Seca® digital
platform scale, Germany, and a non-
stretchable wall meter. Body mass index
(BMI), and waist to height ratio were calcu-
lated. Subjects’ body fat percent (BF%) was
determined by hand-to-hand Omron® BF-
302 set, Japan, with standard errors of esti-
mate (accuracy) of 4.1%. Validity of Omron
BF-300 (another set which is very similar to
BF-302) against the Siri equation was deter-
mined through technical error by Moreno et.
al.(26). They showed that this monitor satis-
fies the intra-class correlation coefficient
(ICC) and and the precision criteria (ICC >
0.95 and low CV) and validation (excellent
technical error, ICC > 0.75 and clinically ac-
ceptable differences) and is a valid alterna-
tive to cutaneous folds as a method of assess-
ing nutrition of the subjects. BF% over 35%
was regarded as the cut-off point of obe-
sity. 2728

Clinical signs and biochemical profiles
were assessed by a GP. Serum lipid profiles
and fasting blood sugar (FBS) concentrations
were measured at the university reference
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laboratory. Abdominal obesity was defined
based on NHLBI criteria® in which wais cir-
cumference (WC) above 88 cm for females
and above 102 cm for males are considered
as one of the cut-off points for metabolic
syndrome.

Statistics: Data were analyzed by the stu-
dent t, ANOVA and chi-square tests using
SPSS soft-ware version # 11.5. P value less
than.05 was regarded as significant.

Results

Subjects were 52% 9.6 years old, and 67%
of them were female. Sixty-eight percent of
females and 42% of males had primary edu-
cation levels (p=0.05). Based on the body fat
monitoring, more than 60% of women and
about one half of men were overweight
and/or obese. Prevalence of abdominal obe-
sity in females was about four times higher
than that of males (88.2% vs. 21.2%). Waist
to height ratio (as a new criterion) and per-
cent body fat of females were high, while
their BMIs were within normal ranges. An-
thropometric and clinical indices of the sub-
jects are presented in Table 1.

Table 1. Anthropometric and clinical characteristics of type 2 diabetic patients*

Criteria Men Women P
(n=33) (n=68)

Body fat (%) 25.345.8 35+6.6 0.001
Waist circumference (Cm) 95.348.9 99.9+10 0.04
Waist to Height Ratio 0.57+0.06 0.62+0.06 0.03
BMI (Kg/m?) 21.443.2 22.242.9 0.16
SBP (mm Hg) 124.2+14.8 122+15.4 0.52
DBP (mm Hg) 75.4+8.3 73.7£14.8 0.53

*Values are Mean+SD; BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood pressure.
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Thirty-one percent of the subjects used to
consume hydrogenated fats, and twenty per-
cent of them had been consuming full-fat
dairy products. Moreover, twenty-five per-
cent of patients ate dry fruits (e.g. dates and
dried figs) instead of sugar as sweeteners,
and 17% used artificial sweeteners. Seventy-
six percent used to eat fish on a weekly basis,
while 72% rarely had shrimp. Only 4% had
3-5 servings of red meat a day. Seventy-eight
percent of the subjects were eating vegetables
daily, of which only 5% met the Food Guide
Pyramid recommendations (i.e., 3-5 servings
of vegetables daily). Moreover, forty percent
of them used to eat 3-5 servings of fruits on a

daily basis. None of them consumed butter
regularly. Female patients had more red meat
than males (p<0.01). However, frequent tea
drinking was more common in male patients
than in females (p=0.013). There were no
significant differences in the other dietary
practices between the two sexes (table 2).
There was a three-fold difference between
men and women in smoking habits (P<0.02;
table 3). Moreover, female patients reported
being 3 times more stressed than men most of
the time (p=0.01). Frequent usage of herbal
extracts was more prevalent in women than
in men (34% of females vs. 18% of males,

Table 2- Daily consumption of food groups in type 2 diabetic patients based on the food guide pyramid

and the mediterranean food pyramid

Females (n=68) Males (n=33) P

Food groups n % n %

Full-fat milk 27 40 13 39 0.63
Chicken 27 40 12 36 0.55
Fish® 28 41 20 61 0.33
Red Meat 28 41 8 24 0.01
Breads 61 90 27 82 0.32
Fresh fruits 27 40 13 39 0.57
Fresh vegetables 5 7 0 0 0.00
Drinking tea 42 62 30 91 0.013
Vegetable Oils 42 62 15 45 0.36
Hydrogenated fat 25 37 16 48 0.1

Data were pooled from FFQ.
* Fish consumption was based on weekly pattern.

Table 3- Some habitual and lifestyle features of type 2 diabetic patients.

Women (n=68) Men (n=33) P

Criteria n % n %

Exercise habit 26 38 15 45 0.32
Daily walking 37 54 23 70 0.12
Smoking habit 6 9 9 27 0.02
Herbal medicine usage 23 34 6 18 0.08
Taking weight loss diets 36 53 19 58 0.41
Natural sweeteners usage 16 24 9 27 0.09
Artificial sweeteners usage 16 24 11 33 0.41
Salt consumed only at cooking 56 82 28 85 0.39
time

Emotionally stressed 39 47 5 15 0.01

most of time
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p=0.08). Based on the subjects’ nutritional
knowledge, half of the patients had no infor-
mation about the glycemic index of starchy
foods consumed.

According to subjects medical histories,
31% of the patients had cardiovascular dis-
eases including history of unstable angina,
myocardial infarction (MI), and ischemic
heart disease. Half of the subjects had choles-
terol levels over 200 mg/dL, 57% had
triglyceride concentrations above 150 mg/dL.
Totally, eight percent were diagnosed as hy-
pertensive. Patients limited their salt con-
sumption to that used for their food prepara-
tion, adding no salt shile eating.

Discussion

In the present study, it was shown that the
prevalence of overweight, obesity, and cen-
tral adiposity was high in diabetic patients,
and complications were more severe in fe-
males. Moreover, we presented two new cri-
teria. First, obesity was defined based on
BF%, because it had a more scientific base
rather than BMI or body fat per se.”””' Sec-
ondly, waist-to-height ratio was used as a
new criterion for central obesity and risk of
diabetes.”

Both the Finish Diabetes Study'’ and the
DDP study'® have emphasized lifestyle modi-
fication, mainly the weight reduction strategy
in diabetic patients. Moreover, usual physical
activity was rarely seen in a majority of the
individuals. Many studies have focused on
improvement of physical activities, although
in some of them the goal was not success-
fully actieved.'™® The Malmo study’ had
previously found that a weight loss of 2.3-
3.7% over 6 years normalized glucose toler-
ance in >50% of subjects with impaired glu-
cose tolerance (IGT) and resulted in remis-
sion in >50% of people with type 2 diabetes.

Compared with the American Food Guide
Pyramid, our results showed that female pa-
tients consumed more red meat than males.

Only seven percent of diabetic females
used to have 3-5 exchanges of vegetables in
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their daily food pattern. None of the male pa-
tients had vegetables daily. Vegetables are a
good source of dietary fibers, carotenoids,
antioxidants and diabetic patients need more
of these active dietary components in their
daily menus.

Ninety-one percent of diabetic men com-
pared with 62 percent of women used to
drink 3-5 cups of tea daily, which is a good
drink containing antioxidant flavonoids,.
Diabetic females tend to have more tradi-
tional herbal drinks than males. There is a
cultural interest for traditional medicine in
Iran and it deserves more precise investiga-
tions to explore the metabolic effects. Male
diabetic patients used to smoke three times
more than females (27 vs. 9 percent). On the
other hand, the number of women who re-
ported suffering emotional stress was three
times more than men (47 vs. 15 percent).

Weekly exercise and daily habitual activi-
ties were more prevalent in males than fe-
males, although not significant. However,
regular physical activity is recommended for
diabetic patients because weight loss and
physical activity decrease insulin resistance,
improve glucose tolerance and glycemic con-
trol, lower blood pressure, and reduce risk of
cardiovascular disease in these patients.’’>’
In the Finnish study, weight loss averaged 9.2
Ib at 1 year, 7.7 Ib after 2 years, and 4.6 1b af-
ter 5 years'” the exercise component of the
intervention called for "moderate exercise" of
30 min/day. Pan et. al.'' randomly assigned a
large group of men and women by clinics to
either a control group or one of three treat-
ments: diet, exercise, or diet plus exercise (as
the main features of their lifestyle pattern).
The results of this 6-year study showed that
the diet, exercise, and diet-plus-exercise in-
terventions were associated with 31, 46, and
42% reductions in the risk of developing dia-
betes, respectively. Thirty one percent of our
patients at least had one complication of car-
diovascular disease (CVD) such as history of
MI, chronic hypertension, and unstable an-
gina. These co-morbidities have been men-
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tioned as diabetes outcomes by other au-
thors®> ™

About 60% of adults with diabetes have
comorbid hypertension,'”" and data suggest
that when diabetes and hypertension coexist,
the risk for cardiovascular events doubles."
However, it was encouraging that more than
80% of our patients were aware of excess salt
intake and the salt consumed by them was
only that used at food preparation; no salt
was added while eating.

Both central obesity and high serum
triglyceride levels are regarded as key criteria
in metabolic syndrome” These symptoms
were seen in both sexes (especially in fe-
males). Moreover, low serum HDL-C con-
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