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Abstract

Obijective: Obesity, which prepares the ground for various chronic metabolic diseases, is known as a risk factor
for insulin resistance, and its prevalence is increasing in our country and the world. This study aimed to evaluate
the nutritional status of 71 obese women with insulin resistance before and after medical nutrition therapy. The
participants were between the ages of 18-65 and were diagnosed with obesity and insulin resistance by a
physician at least six months ago.

Materials and Methods: In the study, sociodemographic information, health and nutritional data, anthropometric
measurements, food consumption frequencies, Attitude Scale for Healthy Nutrition, and Three-Factor Eating
Questionnaire were used. The biochemical findings obtained from patient files and three-day food consumption
records before medical nutrition therapy were examined.

Results: The mean body mass index of the participants was calculated as 35.23+4.2 kg/m? (p<0.05). The
significant improvement in the Attitude Scale for Healthy Nutrition scores following medical nutrition therapy
showed that the participants gained more information about healthy eating. In the Three-Factor Eating
Questionnaire, participants had high scores in terms of uncontrolled eating, emotional eating, and sensitivity to
hunger before therapy (p<0.05).

Conclusion: In general, this study reveals the contribution of medical nutrition therapy to treatment with diet-
related lifestyle changes in improving the nutritional status of obese individuals with insulin resistance.

Keywords: Obesity, insulin resistance, medical nutrition treatment.

Insiilin Direnci Tamis1 Almis Yetiskin Kadinlarda Beslenme Durumunun Degerlendirilmesi

Ozet

Amag: Cesitli kronik metabolik hastaliklara zemin hazirlayan obezite, insiilin direnci igin bir risk faktorii olarak
bilinmekte hem diinyada hem de iilkemizde prevalansinin arttigi goriilmektedir. Bu ¢alismada, insiilin direnci olan
71 obez kadin bireyin tibbi beslenme tedavisi Oncesi ve sonrast beslenme durumlarinin degerlendirilmesi
amaglanmustir. Katilimeilar 18-65 yas araliginda olup, en az alt1 ay 6nce bir hekim tarafindan obezite ve insiilin direnci
tanisi almigtir.

Gereg ve Yontemler: Calismada sosyodemografik bilgiler, saglik ve beslenme verileri, antropometrik 6lgtimler, besin
tiiketim sikliklar1, Saglikli Beslenmeye Tliskin Tutum Olgegi ile Ug Faktorlii Beslenme Anketi uygulanmistir. Hasta
dosyalarindan elde edilen biyokimyasal bulgular ve tibbi beslenme tedavisi dncesi ii¢ giinliik besin tiiketim kayitlart
incelenmistir.

Bulgular: Katiimeilarin ortalama beden kiitle indeksi 35,23+4,2 kg/m?’dir (p<0,05). Saghkli Beslenmeye Iliskin
Tutum Olgegi puanlarinin tibbi beslenme tedavisinden sonra 6nemli Slgiide iyilesmesi katilimeilarin saglikl beslenme
hakkinda daha fazla bilgi edindigini gostermistir. Ug Faktorlii Beslenme Anketi'ne gore, katilimcilar tedavi dncesinde
kontrolsiiz yeme, duygusal yeme ve agliga kars1 duyarlilik agisindan yiiksek puanlara sahiptir (p<0,05).

Sonug: Genel olarak bu g¢aligma, insiilin direnci olan obez bireylerin beslenme durumlarinin iyilestirilmesinde tibbi
beslenme tedavisinin beslenmeye bagli yasam tarzi degisikligi ile tedaviye sagladigi katkiyr gostermektedir.

Anahtar Kelimeler: Obezite, insiilin direnci, tibbi beslenme tedavisi.
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1. Introduction

The World Health Organization (WHO] defines obesity as "abnormal food intake". It is
predicted that 51% of the global population will be obese by 2030 [1]. In Turkiye, the
prevalence of obesity is estimated to be 20% according to the 2019 data from the Turkish
Statistical Institute (TURKSTAT) [2].

Obesity due to long-term malnutrition is generally known to cause the development of insulin
resistance (IR). IR can develop due to many factors such as a sedentary lifestyle, unhealthy
eating habits, especially abdominal obesity, certain hereditary diseases, and certain drug
treatments [3].

Since the discovery of insulin in 1921, numerous research studies on insulin resistance have
been conducted [4]. Insulin is a peptide hormone secreted by B cells in the islets of Langerhans
of the pancreas in response to fluctuations in glucose and fatty acid levels [5]. Prevalence of IR
is reported to be 15.5-49.5% worldwide [6]. Glucose intolerance, which is the first symptom of
IR, is expected to reach 587 million by 2045 [7].

The etiology of IR is not fully understood; however, it can be divided into three main categories:
acquired, genetic, and hereditary factors [8]. The development of IR is accepted to be associated
with behavioral patterns such as pharmacological interventions such as the use of steroids,
dietary habits, and sedentary lifestyle, and numerous factors including pregnancy, hepatitis C
prevalence, polycystic ovary syndrome (PCOS), aging process, and presence of hyperglycemia
[9, 10]. Studies report that as the amount of fat in the body increases, the risk of metabolic
syndrome and IR also increases [11]. The National Institute of Diabetes and Digestive and
Kidney Diseases states that central obesity is among the main causes of IR [12].

IR can be defined as the inability to show its biological effect in the presence of insulin in
circulation as well as the impairment of the biological response to endogenous and exogenous
insulin levels in the body [13].

In the measurement of IR, the gold standard is the hyperinsulinemic-euglycemic glucose clamp
technique [14]. However, Homeostasis Model Assessment-Insulin Resistance (HOMA-IR),
which is more practical in the clinic, is used due to the difficulty of applying this technique
[15]. A HOMA level above 2.5 pU/mL in the clinic indicates the presence of IR [16].

While IR is considered to be an important factor contributing to the development of type 2
diabetes, hypertension, dyslipidemia, polycystic ovary syndrome, non-alcoholic fatty liver
disease, metabolic syndrome, and atherosclerotic vascular disease, it is also seen as a risk factor
for coronary heart disease and stroke [17].



Erzincan Universitesi Erzincan University

Fen Bilimleri Enstitiisii Dergisi Journal of Science and Technology
2024, OZEL SAYI, 82-98 2024, SPECIAL ISSUE, 82-98
ISSN: 1307-9085, e-ISSN: 2149-4584 DOI: 10.18185/erzifbed.1521455
Arastirma Makalesi Research Article

IR can be treated by losing weight and increasing physical activity, and drug treatment can be
applied when necessary [10].Studies have reported that physical activity contributes to
increased energy expenditure and skeletal muscle insulin sensitivity [15, 18, 19, 20].

No diet alone has been proven to be effective on IR [10]. However, losing 5-7% of body weight
is recommended for obese individuals diagnosed with IR [21]. Options such as Atkins and
Protein Diet in the treatment of obesity-related IR are created by increasing the intake of high-
quality protein provided that carbohydrate intake is less than 50 g [22]. Since high-carbohydrate
diets increase postprandial peaks of insulin and glucose, the Mediterranean diet and DASH diet
are recommended in IR. In addition, it is suggested to increase the intake of foods rich in fiber
and low in glycemic index and to consume whole-grain foods, legumes, vegetables, and fruits
[23]. It has been reported that intermittent fasting (IF), which is also recommended in the
treatment of IR, minimizes glycogen storage by supporting lipid-induced gluconeogenesis in
the liver and skeletal muscle, while a ketogenic diet greatly improves glycemic control but may
cause problems in lipid metabolism and the liver [24]. In recent guidelines, in order to provide
glycemic control in individuals with IR, it is recommended to consume 2-3 main meals and 2-
3 snacks, and 40-65% of daily energy requirement (DRE] should be carbohydrate (min 130 ¢],
14/1000 kcal (25-35 g/day], DRE <30% fat, DRE <7% saturated fat, 12-15% monounsaturated
fat, cholesterol <300 mg/day, DRE <1% trans fat, 0.8-1 g/kg, protein (15-20%], sodium <2300
mg/day (5 g salt] [25].

In this study, it was aimed to evaluate the nutritional status of female individuals between the
ages of 18-60 who were diagnosed with insulin resistance and admitted to a special nutrition
clinic.

2. Material and Methods
2.1. Type, Place, Time, and Sample Selection

This study is an intervention study and the sample of the study consists of adult women aged
18-65 years with a diagnosis of insulin resistance who applied to the Kar Nutrition and Diet
Clinic and voluntarily agreed to participate in the study. Individuals with any chronic disease
other than insulin resistance, individuals over the age of 65, and individuals under the age of 18
were excluded from the study. Participants received medical nutrition therapy containing 1200-
1800 kcal/day by their anthropometric measurements and IR diagnosis, taking into account the
recommendations. In addition, information about nutrients was provided during the diet process
and a diet suitable for the diagnosis of IR was established.

Before starting the study, an application was made to the Istanbul Okan University Non-
Interventional Clinical Research Ethics Committee, and ethics committee approval numbered
133/9 and dated 18/10/2023 was obtained. When it was known that the population size was 87
(the number of clients who applied to the clinic in a 6-month period) and the number of clients
diagnosed with insulin resistance was 50, the incidence rate of the person profile of interest in
the population was calculated as 50/87=0.57. When the significance level is taken as a=0.05,
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the z-test statistic value is 1.96, and the minimum sample size obtained as a result of the
calculation made with these parameters was calculated as 71.

2.2. Collection and Evaluation of Data

A questionnaire was applied to the participants by face-to-face interview. Within the
questionnaire: general sociodemographic information (marital status, age, employment status,
education level, smoking and alcohol use), health information (family and individual disease
status, drug use), eating habits, anthropometric measurements (height, body weight, body mass
index (BMI), waist circumference), biochemical data (fasting blood glucose, fasting insulin,
HOMA-IR, HDL and LDL cholesterol, total cholesterol), Attitudes Towards Healthy Eating
Scale (AHS), and Three-Factor Nutrition Questionnaire (TFEQ-18) were repeated at 1-month
intervals before and after medical nutrition therapy (MNT) and reported for comparison. Since
it has been reported in the literature that a one-month period is effective in determining the
change in dietary habits of individuals diagnosed with IR, the study was completed in a one-
month period. The differences in the scale information of the participants before and after MNT
were compared.

2.3. Attitude Scale for Healthy Eating (SBITO)

The validity and reliability of SBITO were evaluated by Tekkursun Demir and Cicioglu (2019).
The participants were invited to appraise their attitudes towards healthy nutrition across five
categories [26]. The rating of the positive items on the scale is as follows: 'Strongly Disagree’,
'Disagree’, 'Undecided’, 'Agree’, and 'Strongly Agree'. The positive attitude items were assigned
avalue of 1, 2, 3, 4, and 5, while the negative attitude items were assigned a value of 5, 4, 3, 2,
and 1. Based on the content of the items collected within the factors and the theoretical structure,
the first factor was designated as Knowledge about Nutrition (KN), the second factor was
designated as Emotion Towards Nutrition (EBN), the third factor was designated as Positive
Nutrition (PN), and the fourth factor was designated as Poor Nutrition (PN). The participants
exhibited a markedly low attitude towards healthy nutrition, with a mean score of 21. This was
followed by a low attitude, with a mean score of 23-42, a moderate attitude, with a mean score
of 43-63, a high attitude, with a mean score of 64-84, and finally, an ideal attitude, with a mean
score of 85-110 [27].

2.4. Three-Factor Nutrition Questionnaire (TFEQ-18)

The Three-Factor Eating Questionnaire (TFEQ), initially developed by Stunkard and Messic in
1985, is a psychometric instrument designed to assess three distinct dimensions of eating
behavior: cognitive restriction, uncontrolled eating, and emotional eating [28, 29]. The revised
version of the TFEQ-R18 comprises 18 questions. It was established that questions 1, 7, 13, 14,
and 17 were indicative of uncontrolled eating; questions 3, 6, and 10 were indicative of
emotional eating; questions 2, 11, 12, 15, 16, and 18 were indicative of conscious restriction of
eating; and questions 4, 5, 8 and 9 were indicative of hunger sensitivity. The questionnaire was
translated into Turkish as the "Three-Factor Nutrition Questionnaire" by Kirag et al. in 2015
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and validity and reliability analyses were performed. This questionnaire also measures the
hunger sensitivity level of individuals apart from the three factors mentioned [30]. The factors
of the scale and the ranking of the lowest and highest scores that can be obtained are as follows:
uncontrolled eating (UE) 5-20, cognitive restriction (CR) 6-24, emotional eating (EE) 3-12, and
sensitivity to hunger (FS) 4-16 [31].

2.5. Anthropometric Measurements

Body weight (kg), height (cm), and waist circumference (cm) of 71 individuals with BMI above
30 kg/m? were measured and recorded by the researcher. Body weight was measured using a
Tanita Perfecto brand device without shoes and wearing the lightest clothing possible. BMI
value was calculated by dividing the square of height (m?) by body weight (kg). Obesity in
adults (over 18 years of age) is defined as having a BMI>30 kg/m?. Waist circumference was
measured with a tape measure from the midpoint of the lateral iliac processes and the lowest
rib while standing [32]. Height was measured with an infantometer. All parameters were
analyzed based on the WHO classification criteria [33].

2.6. Biochemical Measurements

Individuals diagnosed with insulin resistance by a physician within the previous six months
were referred to a dietitian for medical nutrition therapy. Biochemical parameter values were
obtained from the data in the patient file. Fasting insulin, fasting blood glucose, total
cholesterol, HOMA-IR, triglycerides, LDL, and HDL cholesterol were the parameters used in
the study. Individuals with HOMA values greater than 2.5 nU/ml were included in the study,
with a diagnosis of insulin resistance [34].

2.7 Statistical Evaluation

The analyses were conducted using the IBM SPSS Statistics 25 software. The data were
subjected to descriptive statistical analysis, which entailed the determination of the number,
percentage, mean, standard deviation, minimum, and maximum values. The normality
assumption of the data was verified through the utilization of the Shapiro-Wilk test, while the
homogeneity of variance was evaluated through the application of the Levene test. In cases
where the normality assumption was met, the Independent Sample t-test was employed to
examine the difference between the averages of two independent groups. Conversely, in cases
where the assumption was not met, the Mann-Whitney U test was applied. In testing the
relationship between categorical variables, the Pearson Chi-Square test was used when the
sample size assumption was met, and the Fisher's Exact test was applied when the sample size
assumption was not met.
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3. Results and Disscussion

Seventy-one women diagnosed with insulin resistance with a BMI over 30 kg/m? participated
in the study. The demographic characteristics of the participants and their distribution according
to health information are shown in Table 1.

Table 1: Distribution of participants according to demographic characteristics and health
information

Demographic features n %
Single 16 22.50
Marital status
Married 55 77.50
Primary education 16 22.50
Educational background Secondary education 23 32.40
University and above 32 45.07
Working 26 36.60
Working status Not working 41 57.70
Retired 4 5.60
Income is less than expenses 22 31.00
Income status Income equal to expense 32 45.10
Income is more than expenses 17 23.90
Yes 6 8.40
Smoking status
No 65 91.60
Yes 4 5.60
Alcohol use status
No 67 94.40
Health Information
Diabetes 28 39.40
Insulin resistance 15 21.10
Her_edltary diseases in the Blood pressure 17 23.90
family
Cancer 10 14.10
Cholesterol 7 9.90
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Joint diseases 9 12.70
Cardiovascular diseases 10 14.10
Digestive system diseases 2 2.80
Kidney diseases 8 11.30
Other (Psychiatric diseases, Thyroid
. 2 2.80
disease)
Having any dlagnosec_i disease Not 71 100
other than insulin resistance
Yes 26 36.60
Medication for insulin resistance
No 45 63.40
Regularly used medication or Yes 28 39.40
vitamin/mineral supplements No 3 60.60

The average age of the participants was 43+=11. When the education levels of the participants
were analysed, it was found that only 45.07% of them had university education and above.

When their income status was questioned, it was observed that only 23.9% of them had ‘income
more than expenses’. In a study conducted by Ogunyemi et al. it was observed that the income
and education levels of female individuals diagnosed with insulin resistance with HOMA-IR
parameter above 5 were low similar to this study [35]. Pan et al. reported that there was a
negative correlation between education level, income level, alcohol consumption and IR, but
no statistically significant difference was found between smoking and education level, family
income adequacy and IR [36]. Mese Yavuz and Basyigit reported that alcohol intake was
positively correlated with daily energy intake [37]. In this study, it was determined that 80.3%
of the participants did not smoke and 94.4% did not consume alcohol.

The distribution and comparisons of the participants according to anthropometric
measurements before and after MNT are shown in Table 2.

Table 2: Distribution and comparison of participants according to anthropometric
measurements before and after MNT

Before MNT After MNT
Anthropometric Aver.tsd. . Aver.tsd. .
Measurements (Median) Min.-Max. (Median) Min.-Max. b
90.12+10.82 85.66+11.05
. 70.00- 66.45-
Body weight (kg) 0.000*
(90) 124.80 (86.2) 120.70
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35.23+4.62 33.43+4.70 27.20-
BMI (kg/m?) 30.00-52.10 51‘ 10 0.000*
(34.9 (33.51) '
Waist Circumference 111.50+15.95 82.00- 106.86+15.10

(cm) 158.00 81-153 0.000*

(110) (106)

*p<0.05, Wilcoxon Sign Rank Test

It was found that body weight, BMI and waist circumference measured before MNT were
higher than those measured after MNT (p>0.05). This is an expected result due to the effect of
nutritional therapy.

Biochemical measurements of the participants before MNT are shown in Table 3.

Table 3: Biochemical measurements of participants before MNT

Biochemical Measurements Before MNT

Aver.tsd. (Median) Min.-Max.
Fasting plasma glucose (mg/dl) 103.55+£12.86 (101) 77.00-150.00
Fasting plasma insulin (ulU/mL) 13.58+3.62 (12.72) 8.1-24.38
HOMA-IR 3.41+0.81 (3.23) 2.57-5.38
Total cholesterol (mg/dl) 194.24+34.27 (193) 122.18-271.54
LDL cholesterol (mg/dl) 107.87+£28.92 (102.63) 57.63-173.75
HDL cholesterol (mg/dl) 57.34+14.28 (55) 31.73-99.20
Triglyceride (mg/dl) 148.29+67.38 (135) 35.82-307.00

When the biochemical data of the participants were evaluated, the mean HOMA, total
cholesterol, and LDL cholesterol values were above the reference value, fasting plasma glucose
was within the risky range for prediabetes, and the mean triglyceride and HDL cholesterol
values were within the normal reference value range. The mean fasting blood glucose of the
participants was determined as 103.55+12.86 mg/dl in the impaired fasting glucose range, and
the mean HOMA-IR value was 3.41+0.81, which was above the reference value.

Ozkan et al. revealed that BMI, body fat amount/percentage, waist circumference, and waist/hip
ratio were significantly higher in individuals with IR, and HOMA was above >2.5. Calculating
and monitoring HOMA value before type 2 Diabetes (T2DM) is an important parameter to
prevent the development of type 2 diabetes [38]. Martinez et al. stated that HOMA-IR increased
as BMI increased, and higher body fat levels were associated with higher HOMA-IR levels
[39]. Similarly, in a study conducted on 78 people, 78.2% of whom were female T2DM patients,
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the participants’ BMI and mean waist circumference were found to be in the risky range in
terms of obesity [40]. A positive correlation has been reported between insulin resistance and
waist circumference [12]. Waist circumference above 88 cm in women is considered to be a
risk for abdominal obesity [41]. Similarly, in this study, a positive correlation was also found
between IR and waist circumference (p<0.05). While the mean waist circumference was 111.50
+15.95 cm at the beginning of the study, it was 106.86 £15.10 cm after the diet. Another study
reported that the families of individuals diagnosed with IR had hereditary IR, T2DM, and
cardiovascular disease [42].

In a study examining the effect of body weight management education on obese university
students, a decrease was found in body weight, BMI, waist circumference, and waist-hip ratio
following the reduction of energy intake of the participants [43]. Similarly, in this study, waist
circumference decreased with the effect of nutritional information about IR during MNT. In the
results of the survey conducted by using ASHN in this study, an increase was observed in the
scale scores as the level of knowledge increased with MNT.

The distribution and comparison of the scores belonging to the Attitude Towards Healthy
Eating scale and Three-Factor Nutrition scale sub-dimensions of the participants before and
after MNT are shown in Table 4.

Table 4: Distribution and comparison of the participant's scores on the Attitudes Towards
Healthy Eating Scale and the Three-Factor Nutrition Scale and its sub-dimensions before and
after MNT

Healthy Nutrition Attitude

Scale and its Sub- Before MNT After MNT p
Dimensions
Aver.tsd. . Aver.tsd.
I\I\clglx Min.-Max.
(Median) ' (Median)
. 7.30+2.24 21.56+£2.58
,'\I”J;’rrirt?grt]'o” About 513 15-25  0.000*
(7 (22)
. 11.70+2.59 26.10+2.95
E’lj‘t?ﬂ?g‘n“""ards 6-20 18-30  0.000*
(11) (27)
L. . 12.76+£3.03 21.77£2.55
E'(;stl)ti;\ée Nutrition 5-19 15-25 0.000*
(12) (22)
10.18+2.83 21.77£2.50
Bad Eating Habits 5-18 11-25 0.000*
(10) (22)
SBITO Total Score 41.94+6.32 29-58 91.21+8.23 64-102 0.000*

90



Erzincan Universitesi

Fen Bilimleri Enstitiisti Dergisi

2024, OZEL SAYI, 82-98

ISSN: 1307-9085, e-ISSN: 2149-4584
Arastirma Makalesi

Erzincan University

Journal of Science and Technology
2024, SPECIAL ISSUE, 82-98
DOI: 10.18185/erzifbed.1521455
Research Article

(42) (93)
Three-Factor Nutrition
Scale and its Sub- Before MNT After MNT
Dimensions
p
Aver.tsd. Aver.tsd. .
Min.-Max. mlar:(
(Median) (Median) '
14.61£2.31 8.69+2.12
Uncontrolled Eating 6-19 5-16 0.000*
(15) 9)
8.97+2.29 6.13+2.28
Emotional Eating 5-12 3-12 0.000*
9) (6)
10.58+1.98 20.45+£2.11
Cognitive Restriction 7-15 13-24 0.000*
(12) (20)
11.25+£2.21 6.65+1.73
Susceptibility to Hunger 7-15 4-14 0.000*
(11) (7
.. 45.41+4.77 41.92+4.25
;’?arleee Factor Nutrition 31-56 3451  0.000%
(46) (42)

*p<0.05, Wilcoxon Sign Rank Test

Statistically significant differences were found between the scores of the Attitude Towards
Healthy Eating scale and its sub-dimensions before and after MNT (p<0.05). Post-MNT scores

were higher than pre-MNT scores.

Uncontrolled Eating, Emotional Eating and Hunger Sensitivity sub-dimensions and Three-
Factor Nutrition scale total scores before MNT were higher than the scores after MNT. Post-
diet Cognitive Restriction subscale scores were higher than pre-MNT scores (p<0.05).

The correlation of the Attitude Towards Healthy Eating scale and its sub-dimensions before

and after MNT is given in Table 5.

Table 5: Correlation of the participants' Attitudes Towards Healthy Nutrition scale and its sub-

dimensions before and after MNT

Attlty_cie Towards I—_|ea|thy Emotion Positive Bad Eating SBITO
Nutrition scale and its sub- Towards Nutrition -
. ) " . Habits Total Score
dimensions Nutrition Habits
Before MNT r p r p r p r p
Information About Nutrition - 0.122 0.183 0.126 0.212 0.076 0.417 0.000*

0.185
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Emotion Towards Nutrition 1.000 - 0.122 0311 0.0189 0.115 0.486 0.000*
Positive Nutrition Habits 1.000 - 0.172 0.152 0.666 0.000*
Bad Eating Habits 1.000 - 0.700 0.000*
After MNT r p r p r p r p

Information About Nutrition 0.289 0.015* 0.374 0.001* 0.135 0.260 0.632 0.000*

Emotion Towards Nutrition 1.000 - 0.330 0.005* 0.331 0.005* 0.620 0.000*
Positive Nutrition Habits 1.000 - 0.400 0.001* 0.790 0.000*
Bad Eating Habits 1.000 - 0.599 0.000*

*p<0.05, 9: Pearson Correlation and Spearman Correlation r: Correlation Coefficient

The correlation coefficients calculated between the total score of the Attitude Towards Healthy
Eating scale and the sub-dimensions of Knowledge About Nutrition, Emotion Towards
Nutrition, Positive Eating Habits and Poor Eating Habits before and after MNT showed
statistically significant, moderate and positive relationships (p<0.05). The results revealed a
statistically significant, moderate, and positive correlation between the sub-dimension of
positive eating habits and the sub-dimensions of knowledge about nutrition and attitude towards
nutrition, with correlation coefficients of 0.374 and 0.330, respectively, after MNT (p< 0.05).

The relationships between the Three-Factor Nutrition scale and its sub-dimensions before and
after MNT are given in Table 6.

Table 6.: The relationships between the Three-Factor Nutrition scale and its sub-dimensions
before and after MNT of the participants

Three-Factor

Nutrition scale and Emot!onal Conscw_Jus Susceptibility Three Factor Nutrition Scale
. - . Eating Restraint to Hunger
its sub-dimensions
Before MNT r p r P r p r p
-0.022 0.859 0.281 0.018* 0.290 0.014* 0.457 0.000*
Uncontrolled Eating
Emotional Eating 1.000 - 0.159  0.185 0.206 0.084 0.684 0.000*
Cognitive Restriction
1.000 - 0.051 0.674 0.260 0.029*
Susceptibility to 1.000 -
Hunger 0.662 0.000*
After MNT r p r p r p r p
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Uncontrolled Eating  0.300  0.011* -0.398 0.001* 0.415 0.000* 0.565 0.000*
Emotional Eating 1.000 - -0.141  0.239  0.444 0.000* 0.800 0.000*
- - 1.000 - -

Cognitive Restriction 0128 0287  0.101 0.401
Susceptibility to 1.000 -

Hunger 0.707 0.000*

*p<0.05,Spearman Correlation r: Correlation Coefficient

The correlation coefficients calculated between the total score of the Three-Factor Eating
Questionnaire and the Uncontrolled Eating, Emotional Eating, Cognitive Restrain and
Sensitivity to Hunger sub-dimensions in the pre-MNT period showed statistically significant,
low and moderate, positive relationships (p<0.05).

In the post-MNT period, statistically significant, moderate and high positive correlations were
found in the correlation coefficients calculated between the total score of the Three-Factor
Eating Questionnaire and the Uncontrolled Eating, Emotional Eating and Sensitivity to Hunger
sub-dimensions (p<0.05).

In a study examining eating attitudes and behaviors in individuals who underwent weight
control, according to TFEQ results, the three-factor eating questionnaire score of obese
individuals was found to be higher than normal and mildly obese individuals, but the difference
was not statistically significant [44]. In this study, it was observed that the cognitive restraint
score increased due to the restriction of dietary fat intake and energy intake after MNT. In 2019,
the eating attitudes of 385 participants in Hungary were examined using the Three-Factor
Eating Questionnaire (TFEQ-R21), and it was reported that only one-fifth of the adult
Hungarian population was classified as cognitive restraint, while the rest were classified as
indifferent, emotional and uncontrolled eating [45]. In another study, a positive correlation was
detected between participants' uncontrolled eating behavior and BMI [46]. Similarly, in this
study, the rate of uncontrolled eating was found to be high before MNT, and it was determined
that BMI decreased with the increase in nutrition-related knowledge level.

Scores of cognitive restraint, one of the sub-dimensions of the three-factor eating questionnaire,
was found to be higher after MNT. On the other hand, there was a decrease in the scores of
uncontrolled eating, emotional eating, and sensitivity to hunger sub-dimensions after MNT,
which was attributed to the information about the IR-specific diet applied to the participants
during the MNT period.

According to the ASHN, the pre-MNT score was found to be higher than the post-MNT score,
which was attributed to the increase in scores resulting from switching to a healthier diet.
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4. Conclusion

Seventy-one female individuals diagnosed with insulin resistance and admitted to the Kar
Nutrition and Diet clinic with a mean age of 43+11 years were included in the study. The study
aimed to evaluate the habits and nutritional status of individuals with insulin resistance before
and after medical nutrition therapy.

Studies reveal that the prevalence of insulin resistance is gradually increasing. It is reported that
individuals at risk of IR can be treated by screening and diagnosing. According to the results of
the two scales used in this study, it was observed that the participants had insufficient
information before the MNT intervention and did not eat appropriately for IR. It was observed
that there was an increase in the level of nutritional knowledge and a decrease in body weight
and waist circumference in the participants with the positive effect of the one-month MNT
application process on lifestyle change. As a result, the necessity of MNT for both weight
control and blood sugar regulation in IR treatment has been confirmed.

While studies confirm that individuals with insulin resistance should receive MNT with the
recommendation of a dietitian, they emphasize the importance of increasing their nutritional
knowledge and management. Weight management is also considered important for normalizing
waist circumference, which is a risk factor for IR. According to recent guidelines, MNT is
expected to be balanced and regular, contain simple carbohydrates, saturated fat, trans fat, and
salt restriction, as well as complex carbohydrates with high fiber content and sufficient vitamins
and minerals.

This study also confirms that dietitians have an important role in the treatment of IR by
establishing a correct nutrition program with MNT, informative training, weekly follow-ups
and correct food choices.
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