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Introduction
Type 2 Diabetes Mellitus (T2DM) is the most common and costly 

endocrine disease [1] which is associated with increased morbidity and 
premature death, especially from cardiovascular diseases, myocardial 
infarction and stroke [2]. The prevalence of T2DM has increased 
dramatically over the past two decades. According to the most recent 
survey, the number of people who are currently affected by this disease 
is 230 million worldwide and it is estimated that it rises to 370 million 
people by the year 2025 [3]. The prevalence of this disease in Iran was 
reported to be 7.7% in people younger than 65 years [4]. Blindness, 
renal failure, and amputation are of the most important long term 
complications of T2DM [5]. 

Lifestyle modifications including  alteration of  diet and physical 
activity are the first lines of managements during diabetes [6]. Dietary 
modification is the basic principle for management of T2DM in the 
world [7], so that by shifting an unhealthy dietary pattern to a healthy 
one, desirable outcomes may be achieved [8]. There is not enough 
knowledge regarding the suitable food choices among diabetic patients; 
whereas education of healthy choices and consumptions is one of 
the most effective ways to control T2DM [9] and it has a pivotal role 
in encouraging and supporting these patients to the daily control 
of their condition [10-14]. So, educational efforts to improve self-
management are central and integral components of any effective 
treatment plan [15]. On the other hand, evidence has shown that the 
costs for equipping hospitals and health service centers in developing 

countries are more than costs for educating diabetic patients in developed 
countries [16]. A recent review focusing on the cost-effectiveness of 
diabetes education also showed that diabetes education is likely to be 
cost-effective, especially for patients with the poorest glycemic control 
[17]. In Iran, there is not any cost effectiveness analysis for nutrition 
education. However, Aghili et al. [4] evaluated cost effectiveness of 
a structured Self Monitoring of Blood Glucose (SMBG) in Iranian 
people with type 2 diabetes. The average cost effectiveness ratio was 
143.28 (USD) for 1% glycosylated hemoglobin (HbA1c) reduction and 
total complications and mortality cost saving was 154.8 USD. So, they 
introduced SMBG as a cost effective option for T2DM 4.

There are some studies that showed that nutrition education 
increase in knowledge, attitude and practice’s score, but the effects 
of nutrition education on metabolic biomarkers was not assessed 
sufficiently [18,19]. On the other hand, so far as we know, there is not 

Abstract
Objective: To evaluate the effects of nutrition education and adherence to a healthy diet on glycemic and lipidemic 

control in patients with T2DM.

Design: A randomized controlled trial.

Setting: Aliebneabitaleb hospital in Ghom.

Participants: There were 494 patients with T2DM, aged 14-87 years from both sexes who were selected by 
convenience sampling.

Intervention: The participants were divided into two 247 person groups by stratified randomization. Both groups 
received a diet  adjusted  based on ideal  body weight and the intervention group was additionally educated about 
healthy food choices regarding to diabetes. 

Main outcome measures: Information on medications, psychological factors, diet and physical activity was 
obtained from questionnaires. Blood samples were collected  to measure FBS, 2 hPG, HbA1c, cholesterol and 
triglyceride. After 2 months, weight and biochemical parameters were measured again. 

Analysis: Independent T-test, Mann-Whitney, Chi-square and Wilcoxon  were used as appropriate. Logistic 
regression was used to determine the odds ratio of abnormal glycemic and lipidemic control according to the 
intervention.

Results:  The mean weight, FBS, 2 hPG, cholesterol and triglyceride after intervention were lower than 
before that (p<0.05). 

Conclusions and implications: Nutrition education plus a weigh reducer diet is more effective on glycemic and 
lipidemic control than a weight reducer diet, alone.
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any study to evaluate the effects of nutrition education plus diet therapy 
on biochemical markers in Iran. We thought that one of the reasons 
for failure of many weight reducer diets may be poor awareness of 
importance of a healthy diet. We supposed that increase in nutrition 
knowledge may lead to increase motivation to adherence to a healthy 
diet. Therefore, we evaluated the effects of nutrition education of 
individuals plus a weight reducer diet on glycemic and lipidemic 
control in Iranian patients with T2DM.

Methods
Participants

Patients were recruited from Aliebneabitaleb Hospital in Ghom. 
By convenience sampling, 494 patients with T2DM, aged 14-87 years 
from both genders participated in this randomized controlled trial. 
T2DM was verified by patients’ medical records. We assumed several 
categories of age in which each category was 5 years older than previous 
category. So, we assumed 15 age groups. The first referred participant 
of each age group assigned to an intervention group while the second 
referred participant of each age group was assigned to a control group 
and so on. All participants were outpatients and they had been referred 
to the hospital’s nutrition unit to receive an appropriate diet. A trained 
dietitian visited them and described them about the method of the 
study in Persian language. Diabetic patients who were lactating or 
alcoholic or who were on insulin therapy or taking contraceptive drugs, 
glucocorticoids or weight reducer drugs were not allowed to enter the 
study. All participants gave written, informed consent to participate in 
the study. The study was approved by the Medical Center Institutional 
Review Board (Shahid Beheshti University of Medical Sciences).

General information assessment

The participants completed a general information form that included 
questions on age, marital status, pregnancy, lactation and taking oral 
contraceptive drugs (for women), any  neuroendocrine  or metabolic 
disorders, taking any hormonal drugs, neuroendocrine drugs, appetite 
effective drugs, supplements or weight loss medications, following any 
diet, smoking, drinking alcohols and education level.

 Anthropometric measurements

Trained certified dietitians conducted all anthropometric 
measurements. Body weight was measured to the nearest 500 g using 
digital scales (Beurer, Germany) with participants in minimal clothing 
and without shoes. Height was measured in a standing position 
without shoes with the shoulders in a normal position using a non-
stretch tape meter fixed to a wall. Height was recorded to the nearest 
0.5 cm. The Body Mass Index (BMI) was calculated by dividing 
weight (kg) by height squared  (m2). Waist Circumference (WC) was 
measured at the end of normal exhalation. For some subjects whose 
minimal WC was not easily determined owing to obesity or wasting, 
we measured the circumference at the last vertebra, since the minimal 
WC is located in this area for the most people [20]. We measured the 
greatest circumference of the hip as the hip circumference. Waist to Hip 
Ratio (WHR) was calculated by dividing waist circumference by hip 
circumference.

Food intake assessment

To collect dietary data, a 168-item semi-quantitative FFQ validated 
for Iranian population was used [21]. The questionnaire included 168 
food items with the standard serving size for each item. It was designed 
according to Willet method [22] and it was used in previous studies 
by Esmailzadeh and Azadbakht to determine dietary patterns [23]. 

Participations indicated their food intake amount and frequency on a 
daily, weekly, monthly and yearly basis during the past year. The dietary 
intake data were then converted to daily grams of food intake using 
household measures [24]. Then we calculated daily total energy intake 
for each person.

Assessment of Physical Activity (PA)

A validated, self-reported-based inventory was used for data 
collection and was expressed as Metabolic (MET) equivalents hour/day 
(METs-h/d) in which nine different MET levels and questions on level 
of physical activity at work were ranged on a scale from sleep/rest (0.9 
METs) to high intensity physical activities (≥6 METs) [25]. The MET-
time was calculated by multiplying time spent during each activity level 
by the MET value of each level.

Biochemical measurements

Peripheral venous citrate blood samples were taken after 12 
hours fasting  and centrifuged at 1,000 ×g for 10 min at 4°C. Plasma 
fasting glucose was measured by the glucose oxidase method using 
commercial kits (Pars Azmoon; Inter assay CV 2.2, Intra assay CV 2.2). 
Chromatography was used to measure HbA1c. Total cholesterol and 
triglyceride concentrations were measured by the auto analyzer using 
commercial kits (Pars Azmoon; Inter assay CV 2, 1.6 and Intra assay 
CV 0.5, 0.6, respectively).

Psychological assessments

The Depression Anxiety Stress Scale (DASS-42) was used to assess 
the negative emotional symptoms among participants. Afzali et al. [26]., 
have translated the DASS scale into Persian and reported that the DASS 
has reliable and valid scales for assessing client changes in stress [26]. 
Cronbach’s alpha was 0.9 for the stress subscale of DASS-42, indicating 
internal consistency reliability of this instrument in measuring stress.

Power of Food Scale (PFS-21) was designed to measure appetite 
for palatable foods [27]. An English version of this questionnaire 
was translated into Persian based on consensus of experts and it was 
tested on 40 people. Again, the Persian version was translated into 
English by “back translation” method and was tested on 40 people. 
Validity of the questionnaire was confirmed based on the results of two 
tests, which  had been done on two groups of 40 people, so that the 
correlation coefficient was 0.78-0.89. Cronbach’s alpha was 0.78-0.93 
which indicates the good reliability of this test.  

Abnormal eating attitudes were identified through the Persian 
version of Eating Attitudes Test (EAT-26) which was validated by Babaei 
et al., [28]. The items were scored 0-3 (for items 1-25; never, rarely, and 
sometimes=0, often=1, usually=2, always=3 and for item 26; never=3, 
rarely=2, sometimes=1, and often, usually, always=0). Cronbach’s alpha 
was 0.78 which indicates the good reliability of this test.

Dutch Eating Behavior Questionnaire (DEBQ) was completed 
to assess eating behavior. It consists of three subscales measuring 
emotional, external and restrained eating. It has been shown to have 
good internal consistency, validity and stability (Cronbach’s alpha ≥ 
0.9) [29]. The questionnaire was administered under the supervision of 
an academic and the researchers.

Psychometric properties was assessed thorough the Persian 
version of World Health Organization Quality of Life Questionnaire 
(WHOQOL-100) which was validated by Karimloo et al., on 1000 
people [30]. This questionnaire consists of 25 different fields of quality 
of life. The more score of this questionnaire shows the better quality of 
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life. The correlation coefficient is more than 0.7 which is acceptable. 
Cronbach’s alpha was 0.9 which indicates the good reliability of this 
questionnaire.  

Visual Analogue Scale (VAS) was assessed the maximum feeling 
of hungry using 100-mm visual analogue scales for ten time points 
including: before and after breakfast, morning snack, lunch, evening 
snack and dinner. Subjects were requested to make a vertical mark on 
each line that best matched how they were feeling at the time. Each 
score was determined by measuring the distance from the left side of 
the line to the mark [31].

Intervention

The participants were divided into two 247 person groups through 
stratified randomization. The two groups were matched on the basis 
of age. Intervention group were educated individually about the 
carbohydrate counting, sugar content in each food item, the importance 
of snacking, the effects of complex and simple carbohydrates on blood 
glucose, the differences between glycemic index and glycemic load, 
importance of vegetable and fruit consumption, disadvantages of high 
intake of cholesterol, saturated and trans fatty acid and the importance 
of the time for food consumption regarding the time for taking glucose 
reducer drugs by a trained certified dietitian within a 45 minute session. 
Duration of intervention was two months. Both groups received a 
weight reducer diet based on their adjusted ideal body weight, while 
the control group did not receive any nutrition education. Both groups 
were followed every two weeks via telephone contact to ensure good 
adherence to the recommendations and diet. 

Statistical analysis

SPSS  software version 11.5 was used for statistical analysis. We 
used the Kolmogorov-Smirnov test to determine if variables showed 
a normal distribution. Independent T-test and the Mann-Whitney test 
were used to compare the differences between  the  two groups (for 
variables with normal or abnormal distribution as appropriate). Chi-
square test was used to compare the mean of categorical variables 
between the two groups. Wilcoxon tests were used to compare the 
changes before and after intervention. Logistic regression was used to 
determine the relation between intervention and patients’ outcome. 
P-value < 0.05 was considered as significant.

Results
Age and weight had normal distribution and an Independent 

T-test was used for analysis, while the other variables had abnormal 
distribution and a Mann-Whitney test was used to compare data 
between two groups. The Chi-square test was used to compare qualitative 
variables between two groups. However all participants had BMI > 25 
kg/m2, the results showed that the two groups were different in terms of 
weight at baseline, significantly. Moreover, percentage of smokers was 
significantly higher within intervention group than control group. The 
other variables had similar distribution in both groups (Table 1). 

To compare mean of weight and biochemical parameters before 
and after intervention, paired t-test and Wilcoxon test were used. The 
results showed that weight and all biochemical parameters decreased 
after intervention, significantly. Furthermore, the mean of fasting 
plasma glucose (FBS) and 2 hours after 75 g plasma glucose (2 Hpg) 
decreased significantly in the control group after two months (Table 2).  

Table 3 showed the odds ratio of abnormal glycemic and lipidemic 
control according to nutrition education and diet therapy in patients. 
The results showed that intervention through nutrition education and 

diet therapy decrease the odds of abnormal glycemic and lipidemic 
control, significantly. However, the level of HbA1c did not change after 
intervention. All the results remained unchanged after adjusting for 
weight and smoking, except 2 hPG (Table 3).

Discussion
This study showed that a healthy eating behavior may improve 

glycemic and lipidemic control in patients with type 2 diabetes. Our 
finding also showed that the combination of diet therapy and nutrition 
education is more beneficial than diet therapy alone. On the other hand, 
most studies in this regard evaluated the effects of nutrition education 
on patients’ knowledge, attitude and practice, while we evaluated the 
effect of education on weight and metabolic biomarkers. 

For example, in Iran, Najimi et al., showed the beneficial effects 
of nutrition education according to BASNEF model on nutritional 
behavior of elderly diabetic patients [19]. Yazdanpanah et al. [32]., 
also suggested that participatory community-based care, including 

Characteristics Control group
(n=247)

Intervention 
group

(n=247)
P value

Sex, Women, n (%) 142 (49.7) 144 (50.3) 0.147
Pregnancy, No, n (%) 247 (100) 245 (99.1) 0.496
Smoking, No, n (%) 247 (100) 237 (95.9) 0.003**
Taking supplement, Yes, n (%) 52 (20.9) 45 (18.4) 0.277
Education    

0.150
Under diploma, n (%) 88 (35.3) 64 (26.1)
Diploma, n (%) 136 (54.6) 149 (60.8)
Bachelor, n (%) 22 (8.8) 29 (11.8)
Senior and higher, n (%) 3 (1.2) 3 (1.2)
Age, mean (SD) 52.53 (11.24) 52.83 (11.32) 0.769
Weight, mean (SD) 78.42 (15.27) 75.88 (13.13) 0.048**
Height, median (IQR) 161 (16) 162.50 (15) 0.642
BMI, median (IQR) 29.46 (5.19) 29.31 (6.06) 0.270
Waist circumference, median (IQR) 109 (33) 107 (28.25) 0.116
Hip circumstance, median (IQR) 119 (62) 117.25 (20.50) 0.551
Waist/hip ratio, median (IQR) 0.91 (0.21) 0.89 (0.22) 0.109
Energy intake, median (IQR) 2109.28 (286.39) 2118.95 (277.82) 0.303
MET, median (IQR) 32.20 (10) 32 (8.05) 0.991
DEBQ, median (IQR) 31 (7) 31 (7) 0.974
DASS42 subscales      
Depression, median (IQR) 17 (7) 16 (7) 0.722
Anxiety, median (IQR) 15 (1) 15 (1) 0.460
Stress, median (IQR) 26 (8) 26 (9) 0.546
EAT 26, median (IQR) 3 (11) 3 (11) 0.970
PFS 21, median (IQR) 69 (38) 69 (38) 0.970
WHOQOL questionnaire, median 
(IQR) 78 (18) 77.50 (18) 0.896

VAS, median (IQR) 33.90 (20.25) 32.85 (20.12) 0.438
FBS, median (IQR) 210 (99) 202 (88) 0.194
2 hPG, median (IQR) 300 (140.50) 293 (110.50) 0.278
HbA1c, median (IQR) 10 (2.15) 10 (1.90) 0.610
Cholesterol, median (IQR) 205 (67.50) 202 (83) 0.336
TG, median (IQR) 225 (137.50) 206 (126.72) 0.077

*P value < 0.05 was considered as significant
SD: Standard Deviation; IQR: Inter Quartile Range; MET: Metabolic Equivalents; 
DEBQ: Dutch Eating Behavior Questionnaire; DASS42: The Depression Anxiety 
Stress Scale; EAT 26: Eating Attitude Test; PFS 21: Power of Food Scale; 
WHOQOL: World Health Organization Quality of Life Questionnaire; VAS: Visual 
Analogue Scale; FBS: Fasting Blood Sugar; 2hPG: 2 hours after 75 g Plasma 
Glucose; HbA1C: Glycosylated hemoglobin; Chol: Cholesterol; TG: Triglycerides

Table 1: Baseline characteristics of the study population
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nutrition education and physical exercise intervention, could be a 
feasible model for control of diabetes and its risk factors [32]. In Saudi 
Arabia and Britannia, the positive effects of nutrition education on 
knowledge, attitude and practice of diabetic patients has been shown 
[33,34]. In recent years, patient counseling programs  for American 
usage  to educate patients about self management  became  a process 
that improved  their ability to adapt themselves  to  their disease and 
its management [35-36]. These educational programs help patients to 
change their unsuitable dietary and lifestyle habits [37].

Generally,  a dietary pattern including carbohydrate from sources 
such as fruits, vegetables, whole grains, legumes, and low-fat milk  is 
encouraged for good health. Although many diabetic patients believed 
that a high carbohydrate diet is the most harmful factor for control of 
diabetes, studies show that a low-carbohydrate diet, restricting total 
carbohydrate below 130 g/day, is not recommended in the management 
of diabetes.  Low-carbohydrate diets which restricted carbohydrate 
to  130 g/day are not recommended in the treatment of overweight/
obesity patients, because the long-term effects of these diets are still 
unknown [38]. On the other hand, diabetic patients should know that 
carbohydrate can be an important source of energy, fiber, vitamins and 
minerals. Furthermore, carbohydrates are important in diet palatability 
[38]. So, helping diabetics to understand how to carbohydrate count 
and use the food exchange system, will allow them to better control the 
portion size of carbohydrate-rich foods served and assist in managing 

their total daily carbohydrate intake. It might be a key strategy in 
achieving glycemic control.                                                                                                                     

Our findings about the effect of nutritional intervention on 
glycemic and lipidemic control are consistent with several clinical 
trials which have shown decrease in HbA1c of 1–2% in type 2 diabetes 
through medical and nutritional therapy [39,40]. Furthermore, in the 
UK prospective diabetes study, which recruited a newly diagnosed 
cohort, after three months of dietary treatment, HbA1c levels decreased 
from 9.1% to 7.2% [41]. The level of HbA1c did not change in our study 
after the intervention. It may be because the half life of HbA1c is more 
than duration of our follow up.

Elevation of plasma cholesterol and triglycerides in type 2 diabetic 
patients are predictors of the need for renal replacement therapy 
[42].  Some observational studies suggest that dyslipidemia increases 
albumin excretion and the rate of progression of diabetic nephropathy 
[43]. Because many diabetic patients have dyslipidemia, we also educate 
them about the effects of cholesterol, trans and saturated fatty acids 
on lipid profile. Following the recommendations and diet therapy, 
cholesterol and TG showed a significant decrease after two months.

Unfortunately, weight gain may be a consequence of some anti-
diabetic medications [44]. So, weight loss is an important therapeutic 
objective for diabetic patients [45]. All participants in the current study 
were categorized as overweight at baseline. The intervention group 
showed a significant weight loss (approximately 2%) after adherence 
to weight reducer diet and nutritional recommendation for two 
months. Several studies have shown the direct effect of  weight loss 
on significant  reduction of  fasting triglyceride and total cholesterol 
[46,47]. They suggest that modest weight reductions (as little as 5%) 
lead to reductions in fasting plasma glucose and triglyceride and 
long term benefits in patients with type 2 diabetes [48]. Some short 
term studies also have found that moderate weight loss in diabetic 
patients can lead to decreased insulin resistance and improved 
glycemic and lipidemic factors [49]. On the other hand, some studies 
showed that energy restriction independent of weight loss can have 
considerable  affects on glycemic control [50]. There are also several 
studies that have shown that improved glycemic control could be 
achieved within 10 days of imposing energy restriction even before 
any significant weight loss [48]. However  the amount of weight loss 
in our participants was not as much of 5% that observed in previous 
studies,  the intervention group showed a significant weight loss after 
two months. Furthermore, the mean of weight differences within 
intervention group was significantly more than within control group. 
One of the interesting points of this current study is use of two different 
kinds of intervention between two groups. According to our knowledge, 
there is not any study to compare the combination of diet therapy and 
nutrition education with diet therapy alone, at least in Iran. Our finding 
showed that when nutrition education is added to energy restricted 
diets; it may have more beneficial outcomes than restriction of energy 
intake without any education. On the other hand, FBS and 2 hours 
after 75 g plasma glucose decreased in control group, too. Although 
the control group did not show any weight reduction, the beneficial 
effects of a healthy diet might improve some patients’ outcome in this 
group, independently of the weight loss. Since both groups had received 
a weight reducer diet, we may conclude that nutrition education has 
positive effect on adherence to a healthy diet, maybe through increase 
of patients’ motivation or their responsibility for adherence to a 
healthy diet. It is also possible that nutrition awareness makes patients 
stricter to follow the healthy dietary programs. All together, we could 
not neglect the beneficial effects of weight loss on diabetes outcomes, 

Biochemical 
tests Baseline After 2 

months
Mean of 
changes P value

Intervention 
Group
Weight (SD) 75.88 (13.13) 74.28 (12.7) - 1.6 <0.001*
FBS (IQR) 202 (88) 163 (80.50) -12.11 <0.001*
2 hPG (IQR) 293 (110.50) 220 (87.50) -11.460 <0.001*
HBA1c (IQR) 10 (1.90) 9.50 (1.90) -12.11 <0.001*
Chol (IQR) 202 (83) 181 (66) -9.87 <0.001*
TG (IQR) 206 (126.72) 180 (72) -10.42 <0.001*
Control Group
Weight (SD) 78.42 (15.27) 79.02 (15.6) 0.6 <0.07
FBS (IQR) 210 (99) 200 (110.50) -3.22 <0.001*
2 hPG (IQR) 300 (140.50) 284 (160) -3.89 <0.001*
HBA1c (IQR) 10 (2.15) 10 (2.1) -1.95 0.050
Chol (IQR) 205 (67.50) 201 (52) -1.82 0.068
TG (IQR) 225 (137.50) 230 (136) -1.73 0.082

*P value < 0.05 was considered as significant 
IQR: Inter Quartile Range; FBS: Fasting Blood Sugar; 2hPG: 2 hours after 75 g 
Plasma Glucose; HbA1C : Glycosylated hemoglobin; Chol: Cholesterol; TG: Tri-
glycerides
Table 2: Changes in weight and biochemical parameters between intervention and 
control groups

Biochemical 
parameters

Crude Model Adjusted model**

OR 95% CI P value OR 95% CI P value
FBS 0.278 (0.175-0.440) 0.000* 0.274 (0.172-0.435) 0.000*

2 hPG 0.464 (0.259-0.833) 0.010* 0.463 (0.257-0.832) 0.060
HbA1C 0.592 (0.241-1.456) 0.254 0.592 (0.240-1.458) 0.254

Chol 0.438 (0.303-0.632) 0.000* 0.437 (0.300-0.636) 0.000*

TG 0.277 (0.173-0.444) 0.000* 0.287 (0.178-0.462) 0.000*

*P value < 0.05 was considered as significant
** OR adjusted for weight and smoking
FBS: Fasting Blood Sugar; 2hPG: 2 hours after 75 g Plasma Glucose; HbA1C: 
Glycosylated hemoglobin; Chol: Cholesterol; TG: Triglycerides
Table 3: Odds ratio and confidence interval of abnormal glycemic and lipidemic 
control according to nutrition education and diet therapy in participants
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but we emphasis on the role of patients’ nutrition knowledge on their 
responsibility and adaptation to weight reducer diets. On the other 
hand, we found that the education level of the majority of participants 
in both groups was diploma and under diploma. It shows the necessity 
of nutrition education for patients who live in Ghom. We should note 
that the hospital in which sampling was done, is a reference center for 
diabetes and so, we can extend our results to all patients from Ghom.

Several studies have found that depression is prevalent among 
diabetic patients and it may worsen  diabetes outcomes,  particularly 
glycemic and functional status [51]. Although the score of DASS-42 
questionnaire did not show a normal status (moderate for depression 
and severe for anxiety and stress) in both groups at baseline [52], there 
were not any significant differences in these scores between  the  two 
groups. The score of EAT-26 was below the 20 and it shows that both 
groups were normal in term of eating attitude [27]. Two groups also 
did not show any significant difference in term of PFS-21, WHOQOL, 
DEBQ and VAS scores. So, the effect of nutritional intervention on 
glycemic and lipidemic control  was  independent of psychological 
parameters in our participants.

Several researchers have found that smokers have a less healthy 
diet than non-smokers, leading to higher risk of chronic disease due to 
both dietary and smoking habits [53-55]. So, smoking is a confounder 
factor in study of diet-diabetes complication relationships. In our 
study, however,  the number of smoker patients in  the  intervention 
group was significantly higher than in  the control group, both crude 
and adjusted odds ratio (adjusted for smoking) of glycemic and 
lipidemic abnormality decreased after intervention, significantly. This 
finding shows that the effect of nutrition education plus diet therapy 
on glycemic and lipidemic control is independent of smoking status. It 
is also possible that the patients in the intervention group reduced or 
quitted smoking after participation in this study. To assess this point, 
we need to collect information about smoking status at the end of study, 
again.  

In conclusion, the first nutrition priority should be encouraging 
patients with type 2 diabetes to alter eating behavior to achieve 
glycemic and lipidemic control [38]. It is suggested that T2DM patients 
refer to dietetics to receive the most important points, educations and 
an appropriate diet, at first. Policy makers should note that the main 
patients’ reason  for  avoiding  attention  to diet therapy clinics may be 
the high cost of personal  counseling in Iran. They should provide a 
suitable condition for patients by decreasing the cost of counseling or 
by presentation of education program via public media according to 
Iranian culture. Nutrition education programs plus weight reducer diet 
is more effective than weight reduction without any education. It is not 
only cost saving but also generates more health benefits compared with 
conventional treatment [2]. Adherence to nutritional  programs  and 
awareness of healthy food choices can lead to considerable decrease in 
diabetes complications and may also lead to saving economic resources. 

Acknowledgement

No fund was received for this study.

Conflict of Interest

Authors have no conflict of interest.

References

1.	 Khan AR, Al Abdul Lateef ZN, Khamseen MB, Al Aithan MA, Khan SA, et al. 
(2011) Knowledge, attitude and practice of ministry of health primary health 
care physicians in the management of type 2 diabetes mellitus: A cross-
sectional study in the Al Hasa District of Saudi Arabia, 2010. Nigerian Journal 
of Clinical Practice 14: 52-59.

2.	 Gillett M, Dallosso HM, Dixon S, Brennan A, Carey ME, et al. (2010) Delivering 
the diabetes education and self management for ongoing and newly diagnosed 
(DESMOND) programme for people with newly diagnosed type 2 diabetes: cost 
effectiveness analysis. BMJ 341: c4093.

3.	 Gersten B (2007) Diabetes in the Eastern Mediterranean and Gulf Regions. 
The Memri Economic Blog.

4.	 Aghili R, Khamseh ME, Malek M, Yarahmadi S, Farshchi A (2012) Structured 
self monitoring of blood glucose in Iranian people with type 2 diabetes; A cost 
consequence analysis. Daru 20: 32.

5.	 Massi-Benedetti M; CODE-2 Advisory Board (2002) The cost of diabetes Type 
II in Europe: the CODE-2 Study. Diabetologia 45: S1-4.

6.	 Nathan DM, Buse JB, Davidson MB, Ferrannini E, Holman RR, et al. (2009) 
Medical management of hyperglycemia in type 2 diabetes: a consensus 
algorithm for the initiation and adjustment of therapy. A consensus statement of 
the American Diabetes Association and the European Association for the Study 
of Diabetes. Diabetes Care 32: 193-203.

7.	 Parker DR, McPhillips JB, Lapane KL, Lasater TM, Carleton RA (1995) Nutrition 
and health practices of diabetic and nondiabetic men and women from two 
southeastern New England communities. Nutr Health 10: 255-268.

8.	 Immink MDC, Sanjur D, Burgos M (1983) Nutritional consequences of US. 
Immigration patterns among Puerto Rican women. Ecol Food Nutr 13: 139-148.

9.	 Muls E, Vansant G (1999) Clinical approaches to healthier diet modifications. 
Acta Cardiol 54: 159-161.

10.	Department of Health (2001) National service framework for diabetes: 
standards. London.

11.	Department of Health (2003) National service framework for diabetes: delivery 
strategy. London.

12.	Audit Commission (2000) Testing times: A review of diabetes services in 
England and Wales. London.

13.	National Institute for Clinical Excellence (2003) Guidance on the use of patient-
education models for diabetes. London.

14.	Rutten G (2005) Diabetes patient education: time for a new era. Diabet Med 
22: 671-673.

15.	Schulze MB, Hu FB (2005) Primary prevention of diabetes: what can be done 
and how much can be prevented? Annu Rev Public Health 26: 445-467.

16.	Amani R (2000) Nutrition education. Ahwaz University of Medical Sciences 2:7.

17.	Urbanski P, Wolf A, Herman WH (2008) Cost-effectiveness of diabetes 
education. J Am Diet Assoc 108: S6-11.

18.	Sharifirad Gh, Entezari MH, Kamran A, Azadbakht L (2009) The effect of 
nutrition education to patients with diabetes type 2. Iranian Journal of diabetes 
and lipid 7: 379-386. 

19.	Najimi A, Sharifirad G, Hassanzadeh A, Azadbakht L (2011) Effect of Nutrition 
Education on Nutritional Behaviors and Glycemic Control Indices Based on 
BASNEF Model among Elderly with Type 2 Diabetes. Journal of Isfahan 
Medical School 29: 1247-1258.

20.	Wang J, Thornton JC, Bari S, Williamson B, Gallagher D, et al. (2003) 
Comparisons of waist circumferences measured at 4 sites. Am J Clin Nutr 77: 
379-384.

21.	Mirmiran P, Esmaillzadeh A, Azizi F (2006) Under-reporting of energy intake 
affects estimates of nutrient intakes. Asia Pac J Clin Nutr 15: 459-464.

22.	Willett W (1998) Nutritional epidemiology. USA.

23.	Esmaillzadeh A, Azadbakht L (2008) Major dietary patterns in relation to general 
obesity and central adiposity among Iranian women. J Nutr 138: 358-363.

24.	Agriculture of Research Service. Washington DC: United States Department 
of Agriculture. 

25.	Aadahl M, Jørgensen T (2003) Validation of a new self-report instrument for 
measuring physical activity. Med Sci Sports Exerc 35: 1196-1202.

26.	Afzali A, Delavar A, Borjali A, Mirzamani M (2007) Psychometric properties 
of DASS-42 as assessed in a sampel of kermanshah high school students. 
Journal of Research In Behavioural Sciences 5: 81-92.

27.	Lowe MR, Butryn ML, Didie ER, Annunziato RA, Thomas JG, et al. (2009) The 

http://www.ncbi.nlm.nih.gov/pubmed/21493993
http://www.ncbi.nlm.nih.gov/pubmed/21493993
http://www.ncbi.nlm.nih.gov/pubmed/21493993
http://www.ncbi.nlm.nih.gov/pubmed/21493993
http://www.ncbi.nlm.nih.gov/pubmed/21493993
http://www.ncbi.nlm.nih.gov/pubmed/20729270
http://www.ncbi.nlm.nih.gov/pubmed/20729270
http://www.ncbi.nlm.nih.gov/pubmed/20729270
http://www.ncbi.nlm.nih.gov/pubmed/20729270
http://www.memrieconomicblog.org/bin/content.cgi?article=59
http://www.memrieconomicblog.org/bin/content.cgi?article=59
http://www.ncbi.nlm.nih.gov/pubmed/23351493
http://www.ncbi.nlm.nih.gov/pubmed/23351493
http://www.ncbi.nlm.nih.gov/pubmed/23351493
http://www.ncbi.nlm.nih.gov/pubmed/12136404
http://www.ncbi.nlm.nih.gov/pubmed/12136404
http://www.ncbi.nlm.nih.gov/pubmed/18945920
http://www.ncbi.nlm.nih.gov/pubmed/18945920
http://www.ncbi.nlm.nih.gov/pubmed/18945920
http://www.ncbi.nlm.nih.gov/pubmed/18945920
http://www.ncbi.nlm.nih.gov/pubmed/18945920
http://www.ncbi.nlm.nih.gov/pubmed/8684734
http://www.ncbi.nlm.nih.gov/pubmed/8684734
http://www.ncbi.nlm.nih.gov/pubmed/8684734
http://www.ncbi.nlm.nih.gov/pubmed/10478273
http://www.ncbi.nlm.nih.gov/pubmed/10478273
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/198836/National_Service_Framework_for_Diabetes.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/198836/National_Service_Framework_for_Diabetes.pdf
http://www.nursingtimes.net/Journals/2012/10/05/b/f/t/030415The-delivery-strategy-for-the-National-Service-Framework-for-Diabetes.pdf
http://www.nursingtimes.net/Journals/2012/10/05/b/f/t/030415The-delivery-strategy-for-the-National-Service-Framework-for-Diabetes.pdf
http://archive.audit-commission.gov.uk/auditcommission/sitecollectiondocuments/AuditCommissionReports/NationalStudies/nrdiabet.pdf
http://archive.audit-commission.gov.uk/auditcommission/sitecollectiondocuments/AuditCommissionReports/NationalStudies/nrdiabet.pdf
http://www.nice.org.uk/nicemedia/live/11496/32610/32610.pdf
http://www.nice.org.uk/nicemedia/live/11496/32610/32610.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15910614
http://www.ncbi.nlm.nih.gov/pubmed/15910614
http://www.ncbi.nlm.nih.gov/pubmed/15760297
http://www.ncbi.nlm.nih.gov/pubmed/15760297
http://www.ncbi.nlm.nih.gov/pubmed/18358259
http://www.ncbi.nlm.nih.gov/pubmed/18358259
http://www.ncbi.nlm.nih.gov/pubmed/12540397
http://www.ncbi.nlm.nih.gov/pubmed/12540397
http://www.ncbi.nlm.nih.gov/pubmed/12540397
http://www.ncbi.nlm.nih.gov/pubmed/17077060
http://www.ncbi.nlm.nih.gov/pubmed/17077060
http://www.ncbi.nlm.nih.gov/pubmed/18203904
http://www.ncbi.nlm.nih.gov/pubmed/18203904
http://www.ars.usda.gov/main/main.htm
http://www.ars.usda.gov/main/main.htm
http://www.ncbi.nlm.nih.gov/pubmed/12840642
http://www.ncbi.nlm.nih.gov/pubmed/12840642
http://journals.mui.ac.ir/index.php/rbs1/article/viewArticle/2238
http://journals.mui.ac.ir/index.php/rbs1/article/viewArticle/2238
http://journals.mui.ac.ir/index.php/rbs1/article/viewArticle/2238
http://www.ncbi.nlm.nih.gov/pubmed/19500623


Citation: Askari F, Rabiei S, Rastmanesh R (2013) The Effects of Nutrition Education and Diet Therapy on Glycemic and Lipidemic Control in Iranian 
Patients with Type 2 Diabetes. J Obes Weight Loss Ther 3: 186.doi:10.4172/2165-7904.1000186

Page 6 of 6

Volume 3 • Issue 5 • 1000186J Obes Weight Loss Ther
ISSN: 2165-7904 JOWT, an open access journal

Power of Food Scale. A new measure of the psychological influence of the food 
environment. Appetite 53: 114-118.

28.	Babaei S, Khodapanahi MK, Saleh SB (2007) Validating and investigating
reliability of the Eating Attitude Test. JBS 1: 61-68.

29.	van Strien T, Oosterveld P (2008) The children’s DEBQ for assessment of
restrained, emotional, and external eating in 7- to 12-year-old children. Int J
Eat Disord 41: 72-81.

30.	Karimloo M, Salehi M, Zaeri F, Choolabi OM, Hatami A, Mousavi-Kh M (2010)
Development of Persian version of World Health Organization Quality of Life
Questionnaire-100. Tavanbakkhshi 11: 73-82. 

31.	Sepple CP, Read NW (1989) Gastrointestinal correlates of the development of
hunger in man. Appetite 13: 183-191.

32.	Yazdanpanah B, Safari M, Yazdanpanah Sh, Angha P, Karami M, et al. (2012)
The effect of participatory community-based diabetes cares on the control of
diabetes and its risk factors in western suburb of Yasouj, Iran. Health Educ
Res 27: 794-803.

33.	Uddin I, Iftikhar R, Ahmed TJ (2001) Knowledge, Attitude and practice of diabetic 
patients before and after education intervention . Diabetes International11: 80-
82. 

34.	Bruni B, Barbero PO, Carlini M, Castellazzi R, Gamba Ansaldi S, et al. (2001)
Principles means and evaluation of a program for diabetes education. Ann Osp 
Maria Vittoria Torino 24: 43-74.

35.	Stam DM, Graham JP (1997) Important aspects of self-management education 
in patients with diabetes. Pharm Pract Manag Q 17: 12-25.

36.	Guidance on the use of patient education models for diabetes (technology
appraisal 60) (2003). National Institute for Health and Clinical Excellence. 

37.	Lewis RK, Lasack NL, Lambert BL, Connor SE (1997) Patient counseling--a
focus on maintenance therapy. Am J Health Syst Pharm 54: 2084-2098.

38.	American Diabetes Association (2007) Nutrition Recommendations and
Interventions for Diabetes: a position statement of the American Diabetes
Association. Diabetes Care 30 Suppl 1: S48-65.

39.	Pastors JG, Warshaw H, Daly A, Franz M, Kulkarni K (2002) The evidence
for the effectiveness of medical nutrition therapy in diabetes management.
Diabetes Care 25: 608-613.

40.	Pastors JG, Franz MJ, Warshaw H, Daly A, Arnold MS (2003) How effective
is medical nutrition therapy in diabetes care? J Am Diet Assoc 103: 827-831.

41.	[No authors listed] (1995) United Kingdom Prospective Diabetes Study
(UKPDS). 13: Relative efficacy of randomly allocated diet, sulphonylurea, 
insulin, or metformin in patients with newly diagnosed non-insulin dependent
diabetes followed for three years. BMJ 310: 83-88.

42.	United Kingdom Prospective Diabetes Study Group (1995) United Kingdom
prospective diabetes study (UKPDS) 13: relative efficacy of randomly allocated
diet, sulphonylurea, insulin, or metformin in patients with newly diagnosed non-
insulin dependent diabetes followed for three years. BMJ 310: 83-88.

43.	Ravid M, Brosh D, Ravid-Safran D, Levy Z, Rachmani R (1998) Main risk factors 
for nephropathy in type 2 diabetes mellitus are plasma cholesterol levels, mean 
blood pressure, and hyperglycemia. Arch Intern Med 158: 998-1004.

44.	Yu AP, Wu EQ, Birnbaum HG, Emani S, Fay M, et al. (2007) Short-term
economic impact of body weight change among patients with type 2 diabetes
treated with antidiabetic agents: analysis using claims, laboratory, and medical 
record data. Curr Med Res Opin 23: 2157-2169.

45.	Norris SL, Zhang X, Avenell A, Gregg E, Bowman B, et al. (2005) Long-term
effectiveness of weight-loss interventions in adults with pre-diabetes: a review.
Am J Prev Med 28: 126-139.

46.	Kelley DE, Wing R, Buonocore C, Sturis J, Polonsky K, et al. (1993) Relative
effects of calorie restriction and weight loss in noninsulin-dependent diabetes
mellitus. J Clin Endocrinol Metab 77: 1287-1293.

47.	Gumbiner B, Low CC, Reaven PD (1998) Effects of a monounsaturated fatty
acid-enriched hypocaloric diet on cardiovascular risk factors in obese patients
with type 2 diabetes. Diabetes Care 21: 9-15.

48.	Bosello O, Armellini F, Zamboni M, Fitchet M (1997) The benefits of modest
weight loss in type II diabetes. Int J Obes Relat Metab Disord 21 Suppl 1:
S10-13.

49.	Klein S, Sheard NF, Pi-Sunyer X, Daly A, Wylie-Rosett J, et al. (2004) Weight
management through lifestyle modification for the prevention and management 
of type 2 diabetes: rationale and strategies: a statement of the American
Diabetes Association, the North American Association for the Study of Obesity, 
and the American Society for Clinical Nutrition. Diabetes Care 27: 2067-2073.

50.	Wing RR, Blair EH, Bononi P, Marcus MD, Watanabe R, et al. (1994) Caloric
restriction per se is a significant factor in improvements in glycemic control and
insulin sensitivity during weight loss in obese NIDDM patients. Diabetes Care
17: 30-36.

51.	Gonzalez JS, Esbitt SA (2010) Depression and treatment nonadherence in
type 2 diabetes: assessment issues and an integrative treatment approach.
Epidemiol Psichiatr Soc 19: 110-115.

52.	Depression Anxiety and Stress Scale (DASS). A centre of excellence supported 
by the Australian Government. The University of Melbourne. 

53.	Brasche S, Winkler G, Heinrich J (1998) Dietary intake and smoking--results
from a dietary survey in Erfurt in 1991/92. Z Ernahrungswiss 37: 211-214.

54.	Osler M (1998) The food intake of smokers and nonsmokers: the role of
partner’s smoking behavior. Prev Med 27: 438-443.

55.	Palaniappan U, Jacobs Starkey L, O’Loughlin J, Gray-Donald K (2001) Fruit
and vegetable consumption is lower and saturated fat intake is higher among
Canadians reporting smoking. J Nutr 131: 1952-1958.

http://www.ncbi.nlm.nih.gov/pubmed/19500623
http://www.ncbi.nlm.nih.gov/pubmed/19500623
http://www.sid.ir/en/ViewPaper.asp?ID=109377&vDate=FALL 2007&vEnd=68&vJournal=JOURNAL+OF+BEHAVIORAL+SCIENCES+(JBS)&vNo=1&vStart=61&vVolume=1&vWriter=BABAEI SOMAYEH,KHODAPANAHI MOHAMMAD KARIM,SALEH SEDGHPOUR BAHRAM
http://www.sid.ir/en/ViewPaper.asp?ID=109377&vDate=FALL 2007&vEnd=68&vJournal=JOURNAL+OF+BEHAVIORAL+SCIENCES+(JBS)&vNo=1&vStart=61&vVolume=1&vWriter=BABAEI SOMAYEH,KHODAPANAHI MOHAMMAD KARIM,SALEH SEDGHPOUR BAHRAM
http://www.ncbi.nlm.nih.gov/pubmed/17634965
http://www.ncbi.nlm.nih.gov/pubmed/17634965
http://www.ncbi.nlm.nih.gov/pubmed/17634965
http://www.ncbi.nlm.nih.gov/pubmed/2596841
http://www.ncbi.nlm.nih.gov/pubmed/2596841
http://www.ncbi.nlm.nih.gov/pubmed/22907534
http://www.ncbi.nlm.nih.gov/pubmed/22907534
http://www.ncbi.nlm.nih.gov/pubmed/22907534
http://www.ncbi.nlm.nih.gov/pubmed/22907534
http://www.ncbi.nlm.nih.gov/pubmed/7340669
http://www.ncbi.nlm.nih.gov/pubmed/7340669
http://www.ncbi.nlm.nih.gov/pubmed/7340669
http://www.ncbi.nlm.nih.gov/pubmed/10168174
http://www.ncbi.nlm.nih.gov/pubmed/10168174
http://www.ncbi.nlm.nih.gov/pubmed/9377208
http://www.ncbi.nlm.nih.gov/pubmed/9377208
http://www.ncbi.nlm.nih.gov/pubmed/17192379
http://www.ncbi.nlm.nih.gov/pubmed/17192379
http://www.ncbi.nlm.nih.gov/pubmed/17192379
http://www.ncbi.nlm.nih.gov/pubmed/11874956
http://www.ncbi.nlm.nih.gov/pubmed/11874956
http://www.ncbi.nlm.nih.gov/pubmed/11874956
http://www.ncbi.nlm.nih.gov/pubmed/12830019
http://www.ncbi.nlm.nih.gov/pubmed/12830019
http://www.ncbi.nlm.nih.gov/pubmed/7833731
http://www.ncbi.nlm.nih.gov/pubmed/7833731
http://www.ncbi.nlm.nih.gov/pubmed/7833731
http://www.ncbi.nlm.nih.gov/pubmed/7833731
http://www.ncbi.nlm.nih.gov/pubmed/7833731
http://www.ncbi.nlm.nih.gov/pubmed/7833731
http://www.ncbi.nlm.nih.gov/pubmed/7833731
http://www.ncbi.nlm.nih.gov/pubmed/7833731
http://www.ncbi.nlm.nih.gov/pubmed/9588433
http://www.ncbi.nlm.nih.gov/pubmed/9588433
http://www.ncbi.nlm.nih.gov/pubmed/9588433
http://www.ncbi.nlm.nih.gov/pubmed/17669232
http://www.ncbi.nlm.nih.gov/pubmed/17669232
http://www.ncbi.nlm.nih.gov/pubmed/17669232
http://www.ncbi.nlm.nih.gov/pubmed/17669232
http://www.ncbi.nlm.nih.gov/pubmed/15626569
http://www.ncbi.nlm.nih.gov/pubmed/15626569
http://www.ncbi.nlm.nih.gov/pubmed/15626569
http://www.ncbi.nlm.nih.gov/pubmed/8077323
http://www.ncbi.nlm.nih.gov/pubmed/8077323
http://www.ncbi.nlm.nih.gov/pubmed/8077323
http://www.ncbi.nlm.nih.gov/pubmed/9538963
http://www.ncbi.nlm.nih.gov/pubmed/9538963
http://www.ncbi.nlm.nih.gov/pubmed/9538963
http://www.ncbi.nlm.nih.gov/pubmed/9130035
http://www.ncbi.nlm.nih.gov/pubmed/9130035
http://www.ncbi.nlm.nih.gov/pubmed/9130035
http://www.ncbi.nlm.nih.gov/pubmed/15277443
http://www.ncbi.nlm.nih.gov/pubmed/15277443
http://www.ncbi.nlm.nih.gov/pubmed/15277443
http://www.ncbi.nlm.nih.gov/pubmed/15277443
http://www.ncbi.nlm.nih.gov/pubmed/15277443
http://www.ncbi.nlm.nih.gov/pubmed/8112186
http://www.ncbi.nlm.nih.gov/pubmed/8112186
http://www.ncbi.nlm.nih.gov/pubmed/8112186
http://www.ncbi.nlm.nih.gov/pubmed/8112186
http://www.ncbi.nlm.nih.gov/pubmed/20815293
http://www.ncbi.nlm.nih.gov/pubmed/20815293
http://www.ncbi.nlm.nih.gov/pubmed/20815293
http://www.ncbi.nlm.nih.gov/pubmed/9698650
http://www.ncbi.nlm.nih.gov/pubmed/9698650
http://www.ncbi.nlm.nih.gov/pubmed/9612834
http://www.ncbi.nlm.nih.gov/pubmed/9612834
http://www.ncbi.nlm.nih.gov/pubmed/11435513
http://www.ncbi.nlm.nih.gov/pubmed/11435513
http://www.ncbi.nlm.nih.gov/pubmed/11435513

	Title
	Corresponding author
	Abstract 
	Keywords
	Introduction 
	Methods
	Participants
	General information assessment 
	 Anthropometric measurements
	Food intake assessment
	Assessment of Physical Activity (PA)
	Biochemical measurements
	Psychological assessments
	Intervention
	Statistical analysis

	Results
	Discussion
	Acknowledgement
	Conflict of Interest
	Table 1
	Table 2
	Table 3
	References



