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Background: Type 2 diabetes (T2D) is an increasing puthealth problen
primarily because of increase in the prevalence of a sedentary lifestyle and obesity.
The aim of this study was to evaluate the efficacy of self-management education
on metabolic control in adults with T2D.

Methods: In a quasi-experimental study, 300 patients with T2D recruited from the
Diabetes Society of Natanz, Isfahan, Iran, from October 2012 to January 2013. The
patients participated in a 16-week educational program held by trained dietician.
At baseline, the intervention group attended a 20 minutes lifestyle and nutritional
oral education program. Participants were assessed at baseline, 2 and 4 months
follow-up for changes in body mass index, glycemic status, and lipid profile. Non-
parametric and parametric descriptive and group X time (pre-post) repeated
measure analysis of variance was done.

Results: The mean (z standard deviation) amount of weight lost between baseline
and the end of 16 weeks wa$6 + 1.62 kg in compared to baseline (p < 0.0010).
Significant time x treatment interaction effects were found for triglycerides
(p < 0.0001), high density lipoprotein-cholesterol (p = 0.0010), fasting blood sugar
(FBS) (p < 0.0001), 2-hour postprandial glucose (p < 0.0001), systolic hlood
pressure (BP) (p < 0.0001), diastolic BP (p < 0.0001), and hemoglobin Alc
(HbAlc) (p = 0.0010). Mean FBS concentrations decreased by 30 mg/dl at week
16. There was a non-significant increase in the HbA1lc.

Conclusion: Nutritional/lifestyle counseling may improve metabolic control in
T2D patients. Hence, it is possible to improve T2D control by means of non-
pharmacologic interventions.

Citation: Milajerdi A, Shab-Bidar S, Azizgol AKhosravi Boroujeni HProvision of
nutritional/lifestyle counseling on diabetes self-management: A chance to improve
metabolic control in new cases of type 2 diabetes. J Nutr Sci & Diet 2015; 1(2):
98-106.

I ntroduction

health problem and costly condition associated

Type 2 diabetes (T2D) is an increasing publiavith considerable morbidity and mortality as a

result of increasing obesity and sedentary
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lifestyle [1, 2]. Recent evidence shows dramatic
increases in diabetes during the last decade in
Iran [3]. Poorly controlled diabetes is associated
with greater generally recognized complications
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of diabetes include accelerated atheroscleros particular physiological conditions that can
(macrovascular disease) and microvasculaaffect on lipid profile or blood pressure (BP).
disease-related retinopathy, nephropathy, anBxclusion criteria included: (a) patients with type
neuropathy [4, 5]. 1 diabetes mellitus, (b) gestational diabetes, (c)
Considering to aforementioned complicationsyeferred to follow-up or in the treatment process,
primary prevention (including diet and exercise)d) users of any drugs that can effect on lipid
for the prevention of T2D is important. The profile and glycemic status and BP such as
American Diabetes Association recommends tdliabetes drugs, (e) diseases or conditions which
promote self-management skills and knowledgaffect on lipid and glucose profile.
of diabetes patients at least annually and to
provide or to encourage continuing diabetes Intervention protocol
education [6]. The patients were referred to nutritional
Some studies showed that a planned¢ounseling after physician visit. At the first ¥jsi
counseling program optimize metabolic controlthe study protocol was described in detail.
prevent acute and chronic complications, andérollowing the informed consent receiving,
improve quality of life [7, 8]. Moreover, evidence patients received nutrition and lifestyle
showed this therapeutic approach leads teducational plan. Educational topics were
improved hemoglobin Alc (HbAlc) (long-term according to the Health Center of Isfahan
indices of blood glucose control in diabetes) angrovince which was instructed for signs and
lipid profile and patient's awareness aboutsymptoms of hyperglycemia and hypoglycemia,
diabetes and ability to solve their problems [4, 10sick day management, use of a home
Clinical trials in general populations demonstratedjlucometer, and changing behaviors for physical
that behavioral treatment resulted in a significanhctivity. In nutrition education part specifically
weight reduction compared to baseline [11, 12]participants were encouraged to progressively
However, a few studies showed that self-control ofhange eating behaviors, including increasing
blood glucose do not have any beneficial effect othe frequency of meals and increasing the intake
blood glucose in T2D and can only increase thef complex carbohydrate, dietary fiber, fruits,

costs [13]. It seems that differences in educationaegetables, and polyunsaturated and
programs and adaptation of counseling withmonounsaturated fatty acids (fish and olive oils,
education level of patients have some effects en thiespectively). The subheadings of

outcomes. Therefore, it is important to understandutritional/lifestyle counseling program are
the effectiveness of conventional counsels fopresented in table 1. The same educations with
T2D patients on their nutritional functions. an approach to solve patients’ problems were
Among these nutritional functions, metabolicperformed in the second (after 2 months) and
control is very important due to diabetesthird (after 4 months) visits.

complications. Therefore, the current study was

conducted to determine the effectiveness of Demographic assessments

conventional nutritional counseling on metabolic We fulfilled a questionnaire about general

control of T2D patients. data including age, sex, physical activity,
physiologic conditions or other particular
Methods diseases, and education levels (including

The study protocol was according to theilliterate, primary school, intermediate school,
ethics committee of Isfahan University ofhigh school, bachelor, and master). The
Medical Sciences, Iran, and all the study subjectguestionnaire was designed according to Isfahan
signed written informed consent. University of Medical Sciences protocols.

Subjects Anthropometrics and BP

A total of 300 patients with T2D (57% women  Weight was measured with light clothes and
and 43% men), 52.5 + 7.4 years old (range 30 taithout shoes using a digital scale (Sega 707,
65 years) which were new cases of T2D werélamburg, Germany) to the nearest of 0.1 kg.
recruited from the Diabetes Society of NatanzHeight was measured without shoes using a
Isfahan. The inclusion criteria were: (a) fastingstadiometer (Seca, Hamburg, Germany) to the
blood sugar (FBS) more than 126 mg/dl, (b)earest of 0.1 cm. Body mass index (BMI) was
30-65 years old, (c) new cases of T2D, (d) no usealculated using the equation BMI =
of any diabetic medicines, (e) without any diseasweight/heignt. To measure BP, subjects

JNSD 2015; Vol.1, No. 2: 98-106 99



Type 2 diabetes education and metabolic control

Table 1. The contents of nutritional/lifestyle counselirgy fliabetes self-management

Subheadings Contents

Concepts A. Common complications of T2D
B. Risk factors of T2D complications and the impor@neof changing
behaviors for prevention
C. The importance of self-management of T2D for préiwgnits secondary
complications

Healthy nutritional behaviors A- Recognition of healthy and unhealthy foods for Tizidients
B. The benefits and detriments of healthy and unhgaitiods for T2D
patients

. The best Diets for managing diabetes

. Healthy cooking methods for T2D patients

. Healthy eating behavior for T2D patients

Active managing of eating behaviors for self-mamaget of T2D

. Recognition of healthy and unhealthy commerciatifofor T2D patients

The importance of glycemic management for T2D pdgie

. The best times for blood glucose monitoring

Methods for self-monitoring of blood glucose byapmeter

The best methods for treatment of Hypo or Hypem@iyia

The importance of a healthy lifestyle for T2D cahtr

. Recognition of unhealthy behaviors

. The importance of avoiding smoking for T2D

. The importance of daily exercise for T2D patients

. The best types of exercise for T2D patients

. The best times for exercise in T2D patients

. The importance of self-monitoring of body healthridg and after

exercise in T2D patients

Glycemic management

Lifestyle changing

OTMUOEPUOWP>OTMUO

T2D = Type 2 diabetes

remained in a sitting position for at least 10(Biosystems, Barcelona, Spain).

minutes. BP was then measured twice by a

standard barometer that was calibrated by Satistical analysis

Institute of Standards and Industrial Research of Normal distribution of data was assured using
Iran. The average of the two measurements wasolmogorov—Smirnov. Data were expressed as

considered as the BP of the patient. mean + standard deviation. Time x treatment (pre-
_ o post) repeated measure analysis of variance was

Laboratory investigation used to evaluate the overall effect of nutrition
Blood sampling counseling on anthropometric measurements,

A blood sample was drawn between 07.0 : s - :
and 10.00 AM after 12 hours of fasting. AII%IyCFJmIC status, BP, and lipid profile. In thiscy

patients have referred to Natanz Central. > .0'0500 was  considered S ignificant .A."
Laboratory for laboratory investigations statistical analyses were done using the statistica

package for social sciences (SPSS) for Windows

Glycernic Status’ ||p|d proﬁle VerSion 18 (SPSS InC., Chicago, IL)
Fasting serum glucose (FSG), lipid profile
including triacylglycerol (TG), total cholesterol  Regylts

EL%)Ii-g)ndwr(]airgeh-ddeer'::irtr%iAiggprgé?rig Cgﬁgﬁgﬁ!m the 300 new cases of T2D, 56 subjects were
methods. For oral glucose tolerance test, a,PSt.to fqllow-up (Flgu_re 1). Table 2 pr.eser]ts the
ubjects’ demographic, anthropometric, dietetic,

patients have received an oral 82.5 g glucos :
monohydrate solution (equivalent to 75 gand metabolic parameters at study week 0, week

dehydrated glucose), then the blood sample wef® @nd week 16. Mean of BMI was 29.29 + 4.28
taken after 2 hours and centrifuged at 7000 rp@nd 27.41 + 452 in women and men,
for 5 minutes. Fasting blood glucose wadespectively. 78% of T2D patients had low
measured by Selectra-2 auto analyzer set (Vit@ducation levels (Table 2). 47.9% of participants
Scientific, Pankeren, Netherlands) and Parget the criteria for Class | obesity (BMI 25-30),
Azmoun.co kit. Glycosylated HbAlc was 24.9% for Class Il (BMI 30-35), and 7.6% were
determined using a colorimetric methodin Class Il (BMI 35-40).
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359 diabetic patients

< 30 and > 65 years
No New case
Drug users
With interferential conditions
Type 1 diabetes
Pregnancy diabetes
Memory diseases
Renal and Hepatic diseases
Acute diseas¢

300 new cases of type 2 diabetes

BMI > 40 and < 18.5 kg/fn

Blood pressure 160/110 mmHg

269 cases for laboratory teste

1)

A 4

FBS> 500 mg/dl
HDL < 35 mg/dl
TG > 500 mg/di
Total cholesterot 500 mg/dl

263 participant

244 cases analyzed

Patients have not referred in

determined time or stopped their

corporation

Figure 1. Study attrition diagram

Table 2. Demographic characteristics of the participants @00) based on descriptive test

Variables Categories N (%)
Se» Male 129 (43
Female 171 (57
Educatiol Less than middle schc 185 (61.7
Middle school gradua 34 (11.3
Lessthan high scho 17 (5.6
High school gradua 46 (15.4
College gradua 18 (6
Age 35< 17 (5.6
35-50 60 (20
50-65 159 (53
> 65 64 (21.4
BMI 18.5-25 59 (19.7
25-3C 143 (47.6
30-35 75 (25
35-40 23 (7.7
Body size Smal 23 (7.7
Mediurr 214 (71.3
Large 63 (21
Activity level Low 281 (93.7
Mediurr 17 (5.7
High 2 (0.6
BMI = Body mass index
JNSD 2015; Vol.1, No. 2: 98-106 101
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Table 3. Comparison of laboratory and blood pressure vkt baseline and during the study based on

repeated measure test

Variables Timel Time2 Time3 Counsdling Time Counseling and
(week = Q) (week = 8) (week = 16) p value pvalue education p value
HbAlc 7.96 +1.83 7.67+1.17 8.67 £ 7.69 0.0010 1500 0.0640
TG 155.6 £74.72 1329+40.34 130.6+51.77 <0.00010.1380 < 0.0001
TC 177.4+4251 158.2+34.78 156.6+38.55 < 0.000k 0.0001 < 0.0001
HDL 51.88+38.19 49.34+8.09 50.47 +£10.95 0.0010 0.8480
FBS 190.9+69.40 176.6+66.74 161.0+55.72 < 0.000k 0.0001 < 0.0001
2hPPG 271.6£100.6 242.9+94.08 220.8+84.32 <0.000k 0.0001 < 0.0001
SBP 126.8+18.01 124.2+16.99 119.3+17.78 < 0.000k 0.0001 0.0020
DBP 78.63+11.37 77.33+10.98 74.75+10.85 < 0.000k 0.0001 < 0.0001
BMI 28.70 + 4.43 28.23+4.06 28.091+3.95 <0.0001 0.0001 < 0.0001

HbAlc = Hemoglobin Alc; TG = Triglyceride; TC = Total cholesterol; FBS = Fasting blood sugar; BMI = Body mass
index; 2 hPPG = 2 hour post prandial glucose; SBP = Systolic blood pressure; DBP = Diastolic blood pressure

Frequency of patients with optimal diastolichad several and susceptible risk factors for long-
BP (DBP) (lower than 80 mmHg) increasedterm complications. The mean of BMI in T2D
from 37.6% at week O to 45.8% at week 8 angbatients was in overweight ranges. This result is
56% at week 16, respectively. Systolic BP (SBP)n favor with those of other studies which
in 51.2% of the patients was <130 mmHg whichreported overweight and obesity are responsible
increased to 63.3% and 75.6% at week 8 anfbr insulin resistance development [14, 15].
week 12. Normal FSG (under 100 mg/dl) fromMoreover, low education levels of these patients
2.6% at week 0 reached to 7.1% at week 8 anghay also have an important role in the disease
16. Normal HbAlc in diabetes patients (undedevelopment. The results also showed that the
6%) from 12.5% at week 0 increased to 15.1%jlycemic status of the patients was undesirable.
and 13.1% at week 8 and at week 16. MoreoveEven without any elevated lipid profile and BP,
after 8 weeks frequency of 7.2% of diabeteseveral studies have shown that early prevention
patients with optimal 2-hours postprandialprograms in early stages after the diagnosis of
glucose (2hPPG) (under 140 mg/dl) reached td2D can be more effective in control of the
12.5% at week 8 and 18.7% at week 16. Lowdisease and to avoid secondary complications of
HDL-C (under 40 mg/dl) showed significant T2D [16]. The low activity of patients is in favor
reduces from 14.8% at week O to 5.2% at weekf studies that have considered the low activity
16. Optimal TC (under 200 mg/dl) increasedevel as a risk factor for diabetes development
from 70.1% at week O to 84.5% at week 16[17, 18].

Normal TG (under 200 mg/dl) increased from An intensive counseling (first 2 months) had
83.9% at week 0 to 92.6% at week 8 and 88.5% good effect on diabetes outcomes especially
at week 16. for lipid profile. These findings were in accord

Significant time effects between weeks 0 andvith results of a recent study by Beyazit et al.,
16 were observed for BMI, BP, glycemic statuswhich found, with a 2-month-intensive lifestyle
and lipid profile except for HbAlc (p = 0.1590), counseling, a significant reduction in HbAlc and
triglyceride (p = 0.1380), and HDL (p = 0.8480)BP in T2D patients compared with control
(Table 3). Significant time x treatment group. The mean of BP also reached normal
interaction effects were found for triglyceridesranges [19]. Apart from the duration of
(p < 0.0001), HDL-C (p = 0.0010), FBS education, a planned education had an important
(p < 0.0001), 2hPPG (p < 0.0001), SBProle in metabolic control through providing
(p < 0.0001), DBP (p < 0.0001), and HbAlcknowledge and skills and influencing on

(p = 0.0010). behavior to carry out self-care on routine basis
[20]. Several published articles evaluating the
Discussion effectiveness of education programs have

The present study showed that nutritional andemonstrated the efficacy of education on
lifestyle education decreased BMI and improvednetabolic control, weight management, and
both glycemic and dyslipidemic status in T2Dlifestyle skills [21]. In 2000, an estimated 171
patients which may have important implicationsmillion people in the world had diabetes, and the
for current clinical and public health practice.numbers are projected to double by 2030 [22].
Our participants were new cases of T2D whichnterventions to prevent T2D will, therefore,
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have an important role in future health policieselated to diabetes, 14% for myocardial
[23]. Considering the low quality of life among infarctions, and 37% for microvascular
patients with diabetes, nutritional counseling andomplications [31]. Norris et al., noted that self-
lifestyle education can be tailored as a primarynanagement education improved HbAlc by
prevention for the development of T2D [24]. 0.76% at immediate follow-up and by 0.26%
Among overweight persons with diabetesafter 4 months which is clinically significant
weight loss improves insulin sensitivity and[25]. The results from previous randomized
glycemic control [25, 26], whereas moderateclinical trials in Spain [32], Japan [33], and
intentional weight loss may be associated witfChina [34] also provide evidences that dietary
reduced mortality. The reduced incidence okducation program and lifestyle changes are
hypertension and diabetes in population, witteffective in preventing diabetes, reducing plasma
impaired glucose tolerance or obesity thaglucose levels and HbAlc percent and the
maintained weight loss over extended periodspagnitude of the benefit in these studies was
provide indirect evidence of this benefit [14-16].similar to that in our study. Pementel found that
A meta-analysis by Yamaoka and Tangowith a Nutrition Education Program, HbAlc
provided an evidence for the efficacy of lifestyledecreased significantly in the intervention group
education for individuals at high risk of T2D in (-24.0%) and was not significant in the control
reducing 2 hours plasma glucose and relativgroup (+7.7%) [35]. In contrast, some of the
risk of diabetes [24]. Whereas, obesity is one oftudies did not find a significant effect of
the components of the metabolic syndrome, asldestyle education on 2 hours plasma glucose
predictor of T2D, many studies have examined&nd HbAlc [27, 28, 36]. A recent meta-analyses
BMI as one of the secondary outcomes. Somand meta-regression by Ricci-Cabello et al. [37]
studies [27, 28] did not find a significant effectsupport the efficacy of diabetes self-management
of lifestyle education on 2 hours plasma glucosegducation, with an effect size of 0.31 for HbAlc
but they found a significant effect on BMI even(95% confidence interval 0.14-0.48).
after 1l-week lifestyle [24]. Lifestyle-based HbAlc is the best criterion for evaluation of
weight loss interventions are also recommendenthetabolic control since it is not affected by
to improve glycemic control and risk factors, butrecent changes in diets and lifestyle or
sustained weight loss is not determined yet. In medications [38]. However, Sone et al. reported
multi-center randomized clinical trial comparingthat the decrease in HbAlc level occurred only
the effects of intensive lifestyle interventionin patients with HbAlc level 7.5% or higher
(ILI) and diabetes support and education (contralegardless of intervention or control group [39].
group) on the incidence of major cardiovasculatt is suggested that the repetition of the educatio
diseases (CVD) events, ILI could produce andopics is in accordance with the needs of
maintain  significant weight losses andpatients. Some have discussed that the type of
improvements in fitness in individuals with T2D. education delivery and teaching method may
Over the 4 years of follow-up period, those ininfluence metabolic control in T2D [40]. It was
ILI had better overall levels of glycemic control, noted that face to face delivery, exercise in the
BP, HDL-C and triglycerides, and thus spentcontent, and cognitive reframing explained 44%
considerable time with lower CVD risk [29]. of variance in glucose control. That conflicts
Glycemic status was improved after 16 weeksvith results from Norris et al. [25] and
except for HbAlc. FSG decreased significanthSigurdardottir et al. [41] where delivery,
by 15.66%. However, we observed an increasteaching methods or content did not influence
in HbAlc by 8.91%. The time x treatment wasreduction in HbAlc level.
not significant for HbAlc. Since HbAlc indicate  In the current study, in addition to the
glycemic control in the past weeks, so, it seemsnprovements in the glycemic status and
that our intervention period was short forsuccessful weight loss, we achieved significant
affecting glycosylated HbAlc. improvements in TG and cholesterol levels.
It was suggested that glycemic control mayLack of glycemic control in diabetes patient
indeed play a role in the predication of many ofesults in increase in cholesterol and TG levels
the chronic complications of diabetes [30]. Thg42]. Therefore, one of the most important
U.K. prospective diabetes study showed thapredictors of good glycemic control is
each 1% reduction in HbAlc over 10 years ismprovements of lipid profile in patients who
associated with 21% reductions in risk for anyreceive lifestyle education [43]. Our patients did
end point related to diabetes, 21% for deathsot have dyslipidemia, but they were at risk of
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CvVD. The educational program 2.
recommendations for lipid lowering were
according to the National Cholesterol Educatiors:
Program Policy [44] which decreased TG, low-
density lipoprotein-cholesterol and TC and in
contrast increased HDL-C. In addition to nutrition
recommendations, changes in physical activity angl
other lifestyles definitely made improvements in
lipid profiles. Changes in weight and reduces in
BMI also are important determinants of decreases
in TG and cholesterol levels. 5.
In addition to long- and/or short-term
educational programs, differences in counseling
concepts, counseling environment, education
levels of patients, and counsels’ adaptation wit
their education levels can affect the outcomes ot
diabetes [45]. However, Dorland and Liddy,
have investigated effects of two different;.
counseling models on T2D patients’ outcomes.
Although, both of them had a well effect on
blood glucose and BP profiles, there were no
significant differences between the two types ir8-
the end of the study [46]. Then, it seems that
there are some other variables that interact with
counsels’ effectiveness. Ong et al., suggested
causes can be finance, frustration, and
inconvenience, lack of motivation and education,

and lack of self-reliance [45]. 9
Conclusion
Our nutrition and

program could help patients to improve their
metabolic profile. Whereas diabetes is a lifetime
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