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Due to remarkable changes in lifestyles, there has recently been an increase in the prevalence of diabetes
mellitus (DM) among individuals of all age ranges in both developed and developing countries. Changing
the patients’ lifestyles by modifying their diet through nutrition education programs decreases their
body mass index (BMI), hemoglobin Alc (HbA, ), and reverses DM. This study aimed to determine
the effect of a proposed nutrition education program on BMI and HbA, among patients with type 2
DM (T2DM). The present clinical trial was conducted on 42 patients with T2DM in Diabetes Center
in Erbil-Kurdistan Region-Irag, from December 2018 to September 2019. Data were collected using
a customs questionnaire before the study and after educational sessions in which the patients were
educated about an appropriate diet based on a proposed nutrition education program. In the first
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ion and after third session, the patients’ BMI and HbA, were measured. According to the results,
most of the patients aged 45-64 years, a majority of the patients lived in urban areas (95.2%), were
illiterate (33.3%), and were obese (76.2%). Due to the nutrition education program, remarkable
decrease was observed in the patients’ high (BMI) and high HbA, ~and experienced a mean decrease
of (2.6%) from 34.0 + 5.6 to 31.4 + 5.2, and HbA, decreased about (2.0%) on average from 8.9
+ 1.9 to 6.9 + 0.9. High BMI and high HbA, can be controlled and decreased through appropriate

nutrition education programs.

Keywords: Types 2 diabetes mellitus; Reversing type 2 diabetes mellitus; Nutrition education
program; Hemoglobin A1c; Body mass index

INTRODUCTION

As defined by American Diabetes Association (2014),
diabetes mellitus (IDM) refers to a group of metabolic
diseases in which defects in insulin secretion, insulin action,
or both result in hyperglycemia which is accompanied by
various complications including long-term failure, damage,
and dysfunction of blood vessels, heart, nerves, kidney,
and eye (American Diabetes Association, 2014). Therefore,
defective insulin resistance or secretion or both are always
utilized in the etiology of DM. DM is generally classified
into type 1 DM (T1DM) and type 2 DM (T2DM). T2DM
is more common and characterized by hyperglycemia and
insulin resistance (Rao et al., 2019).

Given the changes in lifestyles over the past 30 years, there
has been a shatp rise in the prevalence of DM all over
the world such that it is now regarded as a global health

Polytechnic Journal ® Vol 10 @ No1 e 2020 | 25

problem. According to the reports of the World Health
Organization, diabetes prevalence among adults over the
age of 18 years increased from 4.7% in 1980 to 8.5% in
2014 (Roglic, 2016). As expected by the International
Diabetes Federation, there will be an increase of 2 folds
in the number of diabetic patients in the Middle FEast and
North Africa by the next 20 years, and diabetes prevalence
in Iraq rose from 5% in 1978 to 19.7% in 2012 (Mansour
and Al-Douri, 2015).

DM has been estimated to account for 12% of the whole
health expenditure spent on health (Dagogo-Jack, 2010),
and the global cost of diabetes in 2015 was reported
to be 1.31 trillion US dollars (Bommer et al., 2017). As
reported by Zhuo et al. (2013), the lifetime cost of treating
diabetes for an American patient with T2DM is about
85,200 US dollars (Zhuo et al., 2013). In addition to the
abovementioned complications and financial cost caused
by DM, the World Health Organization reported that
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DM caused 1.6 million death in 2015 and referred to it as
the seventh leading cause of death in 2016 (World Health
Organization, 2019).

Insulin sensitivity in patients with T2DM can significantly
be improved by changing nutritional style, which is referred
to as reversing diabetes because T2DM is tightly related
to nutrition and lifestyle (Sami et al., 2017). Most diabetic
patients witness a gradual increase in their weight, blood
sugar, and doses of medications, which can be reversed
through nutrition education programs. Such programs can
also lead to an improvement in neuropathy in the feet and legs
and also reverse in heart disease (Barnard, 2007). Therapeutic
patient education helps patients to play a remarkable role in
their own treatment and improve the quality of their lives,
leading to a decrease in weight and complications (Golay,
2006). According to research, therapeutic patient education
is aimed at managing DM; improving psychosocial, lifestyle,
and clinical outcomes; increasing the patients’ knowledge and
skills; and modifying their behavior (Coppola et al., 2016).

Given the high prevalence rate of DM in Iraq and the
remarkable role of nutrition education in reversing the
complications caused by T2DM, the present study was
carried out to examine the effect of nutrition education
program on body mass index (BMI) and hemoglobin Alc
(HbA, ) in patients with T2ZDM in Erbil City, the Kurdistan
Region of Iraq.

MATERIALS AND METHODS

This clinical trial was carried out on patients with
T2DM during December 2018 and September 2019.
The number of patients was 37,386 diabetic patients
who were registered in Layla Qasm Center for diabetes
located in Exbil, the Kurdistan Region of Iraq by July 15,
2018. Of those patients, 83% were adults with T2DM
and 17% were diagnosed with TIDM. Out of the adult
patients with T2DM, 42 were approached while visiting
Layla Qasm Consultant Center as the study sample based
on the inclusion criteria (understanding Kurdish very
well and living in Erbil city center, applying Nutrition
Education program atleast 1 month) and exclusion criteria
(difficulty in communication or learning, having a renal or
cardiovascular impairment, HbA, <6, pregnant women,
and patient who applying program <1 month).

The sample size was estimated through the following
formula:

(Zy+Z,)" SD*
T
n = required sample size,
Zo = 1.96 (5% alpha error),

Z, = 0.84 (80% power),

SD = 0.8,

d = 0.5, difference to be detected

= (1.96+0.84)2(0.8)2/0.52

= 20 estimated sample size for each group

Since the study sample was not randomized, the estimated
size was doubled, making it 40 patients. Moreover, 10%
was added to the estimated sample size to compensate for
the probable loss to follow-up; therefore, the final sample
size became 42.

The required data were collected through customs designed
a questionnaire on the 1" day of the education program
and in the 3" month after the program.

An education program which was based on proposed
nutrition education program (Campbell et al., 1998;
Jenkins et al., 2001; Hu, 2003; Kelemen et al., 2003;
Robertson et al., 2003; Gardner et al., 2005; Lovejoy, 2005;
Tucker et al., 2005; Qi et al., 2007; Lutsey et al., 2008;
Tonstad et al., 2009; Kaushik et al., 2009; Newgard et al.,
2009; Fuhrman et al., 2010; Carter et al., 2010; Sluijs et al.,
2010; and Lagiou et al., 2012) was utilized to achieve the
aims and objectives of the study.

The program contains the following information:

1. Salad with nuts is the main part of the meals.

2. Beans are the main dish of the meals.

3. Restriction of refined and processed food like (bread,
rice, cheeses, cakes, and biscuits. ..)

4.  Limited restriction of red meat (once a month).

5. Limited restriction of poultry and fish (once a week).

6. Limited restriction of fruit (three pieces a day).

The program consisted of the following steps:

1. The patients in groups of 4-7 attended a nutrition
education program at the center for the first session.

2. During the first session, the educational program was
introduced to the patients.

3. Afterward, verbal consent was obtained from the
patients, and the nutrition education program was
explained in detail to the participants in 2 h.

4. Changes in medications taken by the patients were
based on their response to the nutrition program in
consultation with their physician.

5. All the information obtained from the patients were
kept confidential.

6. The patients were encouraged to attend the educational
session with their partner to increase compliance.

7. Sessions were held once or twice a week, and each
session lasted an hour, followed by an hour of asking
and answering questions.

8. The sessions were held in the Kurdish language.
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9. The patients’ weight and height were measured.
10. The 3" session was started with questions and answers,
questionnaire completion, and measurement of weight.

The collected data were analyzed using Statistical Package
for the Social Sciences (SPSS) version 23 with a paired
t-test.

To take into account the ethical considerations, the
study protocol was accepted by the Scientific and Higher
Education Committee of College of Medicine, Hawler
Medical University. Moreover, the required approval letter
was retrieved from the Ethical Committee of College
of Medicine. In addition, official acceptance letter was
obtained from the Layla Qasm Center for Diabetes in Erbil
City. Finally, oral informed consent was obtained from
the patients whose information was encoded to confirm
confidentiality.

RESULTS

The results of the present study showed that most of the
patients belonged to the age groups 45-54 and 55-64,
with respectively 45.2% and 28.6% of the cases, followed
by the age group 3544 with 21.4%. It was seen that there
were more females than males such that the female-to-male
ratio was (1.2:1.0). Furthermore, almost all of the patients
(95.2%) were from urban areas. Regarding their education,
one-third of them (33.3%) were illiterate, followed by
those with primary education (28.57%), post-secondary
education (23.8%), and secondary education (14.3%). In
terms of their BMI, one-third (33.3%) of the patients had
their BMI from 30 to 34.9, 35 to 39.9 (28.6%), and 40 and
more (14.3%); therefore, most of the patients were obese.
Only 19% were overweight were BMI (25-29.9) and 4.8%
had normal BMI (18.5-24.9). In addition, more than half
of the patients (57.1%) had been diagnosed with T2DM
of 1-10 years, 28.6% of them 11-20 years, 9.5% of them
<1 year, and 4.8% of them 21-30 years |Table 1].

The results of the study showed that the proposed program
was influential in decreasing the patients’ BMI such that
a mean decrease of 2.6 was seen in different age groups,
genders, residents of urban and rural regions, different
education levels, in different BMI groups, and different
diagnosis durations. The total mean drop in their BMI
was 2.6 from 34.0 = 5.6 to 31.4 £ 5.2; according to the
result, the nutrition education program led to a significant
decrease in the BMI in patients with T2DM ata P < 0.001
[Table 2 and Figure 1].

Analyzing the collected data in terms of the effect of the
proposed nutrition education program on the patients’

Table 1: The study population’s demographic characteristics

Age groups (years)

25-34 1(2.4)
35-44 9 (21.4)
45-54 19 (45.2)
55-64 12 (28.6)
65-74 1(2.4)
Gender
Female 23 (54.8)
Male 19 (45.2)
Place of residency
Rural 2(4.8)
Urban 40 (95.2)
Education
llliterate 14 (33.3)
Primary 12 (28.6)
Secondary 6 (14.3)
Post-secondary 10 (28.8)
Body mass index
18.5-24.9 2 (4.8)
25-29.9 8 (19)
30-34.9 14 (33.3)
35-39.9 12 (28.6)
40 and more 6 (14.3)
Diagnosed duration (year)
<1 4 (9.5)
1-10 24 (57.1)
11-20 12 (28.6)
21-30 2 (4.8)
Over all
Total no. 42 (100)

HbA, _ revealed that the program led to a remarkable
decrease in the patients” HbA, _in all studied groups, the
total mean decrease in HbA, _was 2.0 from 8.9 £ 1.9t0 6.9 *
0.9; according to the result, the nutrition education program
led to a significant decrease in the HbA, _in patients with
T2DM with P < 0.001 [Table 3 and Figure 2].

DISCUSSION

To figure out the effects of a nutrition education program
on reversing T2DM, 42 patients with T2DM were recruited
and trained using a nutrition education program. According
to the results, most of the patients (73.8%) were aged
4564 years. This finding is in line with those of the study
conducted by Suastika et al. (2012) who reported that
middle age is a risk factor for T2DM. Similarly, Wild et al.
(2004) pointed out that diabetes is more frequent among
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Table 2: The effect of the education program on the patients’ BMI (pre-post program)
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Figure 1: Change in the patients’ body mass index (BMI) before and after the Nutrition Education Program (BMI 1 before-program, BMI
2 after-program)

individuals aged between 45 and 64 years. It was also ~ T2DM is more frequently diagnosed at lower ages and BMI
observed that T2DM is more prevalent among the females.  in men, while the most frequent T2DM risk factor, that is,
Almost similarly, Kautzky-Willer et al. (2016) stated that ~ obesity, is more common in females.
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Table 3: The effect of the education program on the patients’ HbA.c

HBA1C LEVEL

lllllllllllllllllll

HhA1C (1)

Patients No.

HbA1C (2)

Figure 2: Change in the patients’ hemoglobin A1c (HbA1c) before and after the Nutrition Education Program (HbA1c 1 before-program,

HbA1c 2 After-program)

The results indicated that most of the patients resided
urban areas. This finding is in good agreement with the
results of the study carried out by Anjana et al. (2011)
who reported a higher prevalence of diabetes among

urban population. Diabetes was also found to be more
prevalent among illiterate individuals and those with
lower levels of education. Similarly, Bharati et al. (2011)
observed that diabetes is more common among illiterate
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and obese individuals with a positive family history.
According to the results, a large number of the diabetic
patients (76.2%) were obese (BMI =30). This finding is in
good agreement with the results of the study conducted
by Al-Goblan et al. (2014) who sought the mechanism
linking obesity and DM.

According to the results, the proposed nutrition program
was found to be effective in decreasing the diabetic
patients’ BMI in all studied age groups such that the
overall mean decrease in the patients” BMI was 2.6 in
the end of the study. Similar to the present study, Pot
et al. (2019) studied the effect of nutrition and lifestyle
intervention on significant parameters in T2DM and
concluded that their proposed nutrition education
program led to a mean decrease of —1.70 kg/M? in the
diabetic patients. Moreover, Di Onofrio et al. (2018)
studied the effects of nutrition motivational intervention
in patients with T2DM and concluded that the patients’
BMI improved significantly after the intervention.
Other studies have also reported the effect of nutrition
education program on decreasing BMI among diabetic
patients (Poeta et al., 2013; Gray, 2015; and Gray et al,,
2015). Similarly, the results of a 5-year longitudinal study
of the effects of a structured dietary revealed that the
T2DM patients’ BMI decreased by (1.4) (Trento et al,,
2004).

The results of the study also demonstrated that the
proposed nutrition program led to a total mean decrease of
(2.0) in the T2DM patients’ HbA, . Glycated hemoglobin
was found to decrease in all groups including age groups,
both genders, urban and rural residents, education groups,
individuals with different levels of BMI, and different
diagnosis durations. The highest level of decrease in HbA
was seen in the patients with BMI of 18.5-24.9. Similarly,
Liu et al. (2015) reported that their proposed nutrition
program led to improvement in the patients’ HbA,_(Liu
et al., 2015). Mottalib et al. (2018) studied the impact of
nutrition intervention on HbA, and cardiovascular disease
risk factors in obese and overweight patients with T2DM.
They concluded that the proposed nutrition program
resulted in a remarkable decrease of about 0.3 to 1.03 in the
patients’ HbA, .HbA, has been reported to drop as a result
of other interventions including self-care intervention
(Kazeminezhad et al., 2018) and medical nutrition therapy
(Pastors et al., 2002).

CONCLUSION

T2DM can be reversed and controlled by nutrition
education programs through decreasing in the HbA, and
decreasing BMIL.
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