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ABSTRACT
Aim: This study was conducted to evaluate the effect of perceived food literacy on eating behavior pattern, glycemic parameters and lipid 
profile in patients with type 2 diabetes.  
Material and Methods: A descriptive and correlational study design was used in this study. This study included 240 patients with type 2 
diabetes. Patient information form, self-perceived food literacy scale, and eating behavior patterns questionnaire were used in the study. 
Data were analyzed using descriptive statistics and structural equation path analysis.
Results: The self-perceived food literacy scale scores were negatively correlated with the eating behavior patterns questionnaire scores 
in patients with type 2 diabetes (β = −0.233; p < 0.05) and explained 5.4% of the variance in eating behavior. Self-perceived food literacy 
scale scores were negatively correlated with fasting blood glucose levels (β = -0.176; p < 0.05) and not significantly correlated with 
haemoglobin A1C levels (p > 0.05). On the other hand, perceived food literacy scale scores were positively correlated with LDL-C levels 
(β = 0.162; p < 0.05).
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GRAPHICAL ABSTRACT

Effect of perceived food literacy on eating behavior pattern, glycemic parameters, and lipid profile in patients with type 
2 diabetes: Structural equation modeling

1. Aim

This study was conducted to evaluate
the effect of perceived food literacy
on eating behavior pattern, glycemic
parameters and lipid profile in
patients with type 2 diabetes.

2.Metod
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ÖZ
Amaç: Bu araştırma, Tip 2 diyabetli hastalarda algılanan gıda okuryazarlığının yeme davranış modeli, glisemik parametreler ve lipid 
profilleri üzerindeki etkisini değerlendirmek amacıyla yapıldı. 
Gereç ve Yöntemler: Bu çalışmada, tanımlayıcı ve korelasyonel bir çalışma tasarımı kullanıldı. Bu çalışmaya 240 tip 2 diyabet hastası 
dahil edildi. Çalışmada hasta bilgi formu, algılanan gıda okuryazarlığı ölçeği ve yeme davranış modeli ölçeği kullanıldı. Veriler tanımlayıcı 
istatistikler ve yapısal eşitlik yol analizi kullanılarak analiz edildi.
Bulgular: Tip 2 diyabetli hastalarda algılanan gıda okuryazarlığı ölçeği puanları yeme davranış modeli puanları ile negatif korelasyon 
gösterdi (β = -0,233; p < 0,05) ve yeme davranışındaki varyansın %5,4'ünü açıkladı. Algılanan gıda okuryazarlığı ölçeği puanları, açlık 
kan şekeri düzeyleriyle negatif korelasyon gösterirken (β = -0,176; p < 0,05), hemoglobin A1C düzeyleriyle anlamlı bir korelasyon 
göstermedi (p > 0,05). Diğer taraftan, algılanan gıda okuryazarlığı ölçeği puanları, LDL-C düzeyleriyle pozitif bir korelasyon gösterdi (β 
= 0,162; p < 0,05).
Sonuç: Algılanan gıda okuryazarlığının Tip 2 diyabetli hastaların yeme davranışlarını etkilediği görülmektedir. Bulgular, gıda 
okuryazarlığının, özellikle açlık kan şekeri seviyeleri üzerinde bir etki sağladığını ancak hemoglobin A1C gibi uzun vadeli glisemik 
kontrol parametrelerinde benzer bir etkinin gözlemlenmediğini göstermektedir. Ayrıca, gıda okuryazarlığı arttıkça lipid profili 
bozulmuştur. Tip 2 diyabetli bireylerde optimal glisemik kontrol ve lipid profilinin sağlanması amacıyla, gıda okuryazarlığı düzeyinin 
yükseltilmesinin yanı sıra, bu bilginin sürdürülebilir sağlıklı beslenme davranışlarına entegrasyonunu hedefleyen uzun vadeli takip 
müdahalelerinin gerekliliği önerilir. 
Anahtar Sözcükler: Açlık Kan Şekeri, Gıda okuryazarlığı, Glikozillenmiş hemoglobin A1c, Lipid, Tip 2 diyabet, Yapısal eşitlik modeli, Yeme 
davranış modeli

Tip 2 Diyabetli Hastalarda Algılanan Gıda Okuryazarlığının Yeme Davranış 
Modeli, Glisemik Parametreler ve Lipid Profili Üzerindeki Etkisi: 

Yapısal Eşitlik Modeli

GRAFİKSEL ÖZET

Conclusion: Self-perceived food literacy appears to influence the eating behavior patterns of patients with type 2 diabetes. The findings 
indicate that food literacy has an effect particularly on fasting blood glucose levels; however, a similar effect was not observed in long-
term glycaemic control parameters such as haemoglobin A1C. Moreover, as food literacy increased, the lipid profile deteriorated. In 
order to ensure optimal glycaemic control and lipid profile in individuals with type 2 diabetes, it is recommended that long-term follow-
up interventions targeting the integration of this knowledge into sustainable healthy eating behaviours as well as increasing the level of 
food literacy are required.  
Keywords: Eating behavior patterns, Fasting blood glucose, Food literacy, Glycated hemoglobin A1c, Structural equation model, Type 2 
diabetes 
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INTRODUCTION

Diabetes, a chronic disease that affects approximately 10.5% 
of the global population, requires continuous medical care 
with glucose management and multifactorial risk reduc-
tion strategies (1,2). The prevalence of diabetes in Türki-
ye increased from 8.1% in 2011 to 14.5% in 2021 (1). The 
increased prevalence of type 2 diabetes in recent years was 
attributed to unhealthy dietary patterns and rising obesity 
rates (3). Healthy nutrition is important for delaying and 
preventing acute and chronic complications in patients 
with diabetes. Food literacy is critical for developing healthy 
eating behaviors (4).

Food literacy is the knowledge, skills, and behaviors required 
to select, plan, manage, prepare, and eat foods to meet nu-
tritional needs and determine food intake (4,5). Additional-
ly, food literacy contributes to the maintenance of a healthy 
diet and the protection, development, and strengthening 
of diet quality (4). Increasing food literacy can improve the 
quality of life of patients and prevent nutrition-related dis-
eases (6). Previous research found that higher levels of food 
literacy were associated with healthier food choices (7-10). 
Increasing food literacy in patients with diabetes contrib-
uted to the development of healthy eating habits, the selec-
tion of healthy foods, and the control of blood sugar levels 
(11-13). Food literacy is also an essential component in the 
effective management and treatment of type 2 diabetes (14). 
Additionally, food literacy is one of the factors affecting the 
self-care and management of patients with diabetes (13,15). 
One study reported that low food literacy was associated 
with poor glycemic control in patients with diabetes (12). 
Among patients with type 2 diabetes, food literacy was re-
ported to be associated with favorable changes in the glycat-
ed hemoglobin A1c (HbA1c) level (16). 

In particular, food literacy had a critical role in developing 
healthy eating behavior (17). The eating behavior model is 
a set of psychological and biological theories that examine 
issues, such as individuals’ food choices, eating habits, and 
attitudes toward food (18). Limited studies examined the 
effect of food literacy on eating behavior (19,20). The effects 
of self-perceived food literacy (SPFL) on eating behavior 
patterns, glycemic parameters, and lipid profiles in patients 
with type 2 diabetes were not previously reported.

As nutrition literacy is important for effective diabetes man-
agement, health professionals must promote food literacy 
and healthy eating behavior among patients with diabetes. 
Clinical nurses can plan and develop interventions for the 
treatment and care processes of patients by promoting food 
literacy and favorable eating behaviors in patients with type 
2 diabetes. This study aimed to examine the effect of food 

literacy on eating behavior patterns, glycemic parameters, 
and lipid profiles in Turkish patients with type 2 diabetes.

MATERIALS and METHODS

Study Design and Participants 

This study was performed using a descriptive and relation-
al survey model, conducted between July 2022 and August 
2023. The study population comprised patients with type 2 
diabetes who visited the diabetes outpatient clinic of a hos-
pital in the Marmara Region of Türkiye. The sample size of 
the study was determined using the G*Power 3.1.9.7 pro-
gram. The study by Solak et al. was used as a reference (16). 
Based on the assumption that the effect size was moderate, 
the minimum sample size of this study was calculated as 
240 for a significance level (α) of 0.05 (95% confidence level) 
and a power of 0.95.

In this study, a convenience sampling method was em-
ployed, which involves selecting participants who are eas-
ily accessible to the researcher. First, the target population 
was defined according to the inclusion criteria. Then, in-
dividuals who visited the outpatient clinic during the data 
collection period and met the criteria were invited to par-
ticipate. A total of 240 patients with type 2 diabetes who 
volunteered and met the eligibility criteria were included in 
the study (21). The inclusion criteria for this study were to 
have been diagnosed with type 2 diabetes for at least one 
year, to be 18 years of age or older, to be literate, to have no 
cognitive or communicative disability, to apply to the dia-
betes outpatient clinic, and to volunteer to participate in the 
study. Individuals diagnosed with other types of diabetes 
(type 1 diabetes, gestational diabetes, etc.), individuals with 
psychological disorders or who refused to participate in the 
study, and pregnant women were excluded from the study. 
In addition, individuals who did not use medication or die-
tary therapy in the treatment of diabetes were also excluded 
from the study.

Data Collection Tools

Patient information form, self-perceived food literacy 
(SPFL) scale, and eating behavior patterns questionnaire 
(EBPQ) were used to collect data in this study. 

Patient Information Form: This form was prepared by re-
searchers based on literature and comprised 18 questions, 
including those on sociodemographic characteristics and 
diabetes-related characteristics of patients. Additionally, 
anthropometric measurements (height and weight) were 
self-reported by the patients. The FBG, HbA1c, and LDL-C 
levels, which are routinely obtained from patients with di-
abetes, were obtained from the electronic hospital infor-
mation system. Blood parameters in the electronic hospital 
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information system were evaluated as follows. To ensure 
standardization and improve the reliability of the biochem-
ical data, venous blood samples were collected from all pa-
tients in the morning after a minimum of 8 hours of fasting, 
and all collection, processing, and analysis procedures were 
performed in accordance with the standard protocols of the 
hospital’s biochemistry laboratory. The samples were drawn 
into anticoagulant-free tubes and sent to the biochemistry 
laboratory. After the coagulation process was completed, 
the samples were centrifuged at 4000g for 10 minutes to 
separate the serum. Serum glucose and LDL-C levels were 
analyzed spectrophotometrically using a biochemical au-
toanalyzer. For the analysis of HbA1c levels, whole blood 
samples collected in EDTA tubes were analyzed using the 
high-performance liquid chromatography (HPLC) method.

SPFL Scale: This scale, which was developed by Poelman 
et al. was adapted into Turkish by Tarı Selçuk et al. (22, 23). 
The scale can be used to assess an individual’s food literacy 
level as an indicator of healthy eating habits. Food literacy 
is defined as ‘a set of interrelated skills and abilities that are 
key to planning, managing, selecting, preparing and eating 
foods correctly to ensure a balanced diet and improve psy-
cho-physical well-being’ (23, 24). This scale comprised eight 
sub-dimensions and 29 items. The sub-dimensions of the 
scale were food preparation skills, resistance and resilience, 
types of healthy snacks, social and conscious eating, exami-
nation of food labels, planning of daily nutrition, spending 
for healthy foods, and healthy food availability. The scale 
was scored on a five-point likert scale. A high score on the 
scale indicates a high level of food literacy. The total Cron-
bach’s alpha coefficient for the Turkish version of the scale 
was 0.83, while the Cronbach’s alpha coefficient for sub-di-
mensions was between 0.61 and 0.92 (23). In this study, the 
total Cronbach’s alpha coefficient for the scale was 0.82, 
while the Cronbach’s alpha coefficient for sub-dimensions 
was between 0.64 and 0.96.

EBPQ: This scale, which was developed by Schlundt et al., 
was adapted into Turkish by Yeşilkaya and Alphan (17, 25). 

It is very difficult for people to change the behaviour they 
have developed in nutrition over the years. For diabetes 
management, the person with diabetes may need to change 
their dietary behaviour. The scale can be used to determine 
the dietary behaviour of diabetic patients in terms of low-
fat eating, snacking, emotional eating, planning, skipping 
meals and cultural/lifestyle behaviours (17). The Turkish 
version of the scale comprised nine sub-dimensions and 
45 items. The sub-dimensions of the scale were low-fat eat-
ing, healthy eating, eating out, snacking, eating sweets and 
biscuits, emotional eating, planned eating behavior, skip-
ping meals, and cultural lifestyle/behavior. A high score 

indicates an increased degree of behavior change. The to-
tal Cronbach’s alpha coefficient for the Turkish version of 
the scale was 0.75, while the Cronbach’s alpha coefficient 
for sub-dimensions was between 0.54 and 0.71 (17). In this 
study, the total Cronbach’s alpha coefficient of the scale was 
0.74, while the Cronbach’s alpha coefficient for sub-dimen-
sions was between 0.54 and 0.75. 

Data Collection and Ethics

The study data were collected between July 2022 and August 
2023. This study was approved by Sakarya University Facul-
ty of Medicine Non-Interventional Clinical Research Ethics 
Committee (11.05.2022, approval number: E-71522473-
050.01.04-128372-130). Written informed consent was 
obtained from the participants. The study was conducted 
according to the Declaration of Helsinki guidelines. A face-
to-face survey was administered to the participants by re-
searchers using data collection tools. The approximate time 
taken to complete the data collection form was 25–30 min. 

Statistical Analyses

Statistical analyses were performed using IBM SPSS (v. 25) 
and Analysis of Moment Structures (AMOS) (v. 25) soft-
ware packages. Differences were considered significant at p 
< 0.05. Analysis of the skewness and kurtosis of the data re-
vealed a normal distribution with values between +2 and −2. 
Descriptive data were represented as mean ± standard de-
viation, min-max values, and number and percentage. The 
theoretical model for the correlation between SPFL, EBPQ 
scores, FBG levels, HbA1c levels, and LDL-C levels was ex-
amined using structural equation path analysis.

RESULTS

The clinical characteristics of the study participants were 
as follows: mean age, 58.04 years ± 11.07 years (min = 22 
years, max = 91 years); the proportion of females, 55.4%; the 
proportion of literacy/primary school graduates, 65%. The 
descriptive characteristics of the participants and details on 
their diabetes status were shown in Table 1 and Table 2. 

The mean SPFL Scale and EBPQ scores of patients with 
type 2 diabetes were 89.24 ± 13.36 (53–122) and 2.82 ± 0.30 
(1.98–3.58), respectively. The mean subscale scores of the 
scales were given in Table 3.

The theoretical model for the correlation between SPFL 
Scale scores, EBPQ scores, FBG levels, HbA1c levels, and 
LDL-C levels was examined using structural equation path 
analysis. The AMOS output showing the parameters in the 
structural model was shown in Figure 1.

The goodness of fit criteria for path analysis were calculated. 
According to the confirmatory factor analysis index values, 
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the structural model showed a good fit (χ2/sd = 2.93, good-
ness of fit index (GFI) = 0.97, adjusted GFI (AGFI) = 0.98, 
comparative fit index (CFI) = 0.99, root mean square of ap-
proximation (RMSEA) = 0.07, and root mean square resid-
uals (RMR) = 0.01). The coefficients of the research model 
and the hypothesis test results of the structural model were 
shown in Table 4. 

The SPFL Scale scores were negatively correlated with the 
EBPQ scores (β = −0.233; p < 0.05) and explained 5.4% of 
the variance in EBPQ scores.

The EBPQ scores were not correlated with the FBG levels 
(p > 0.05). The SPFL Scale scores were negatively correlated 
with the FBG levels (β = −0.176; p < 0.05). The EBPQ and 
SPFL Scale scores explained 3.5% of the variance in FBG 
levels.

Figure 1: Path analysis

Self-Perceived
Food Literacy

Fasting Blood Glucose

Eating Behavior 
Pattern

LDL-C

HbA1C

Table 1: Descriptive characteristics of patients with Type 2 
diabetes (n=240)

Identifying Information Findings (n=240)
Age (year±SD), min.-max. 58.04±11.07 22-91
Body Mass Index (BMI) 30.72± 5.10 18.61-45.20
BMI categories, n (%)

18.50-24.99 kg/m2 33 (13.7)
25.00-29.99 kg/m2 81 (33.8)
30.00-34.99 kg/m2 76 (31.7)
35.00 kg/m2 and over 50 (20.8)

Gender, n (%)
Female 133 (55.4)
Male 107 (44.6)

Education level, n (%)
Literate/primary school 156 (65.0)
Secondary school/high school 64 (26.7)
University 20 (8.3)

Income level, n (%)
Low income 53 (22.1)
Middle-income/high-income 187 (77.9)

Smoking, n (%)
Yes 65 (27.1)
No 175 (72.9)

Secondary diseases, n (%)
Yes 166 (69.2)
No 74 (30.8)

BMI: Body Mass Index

Table 2: Diabetes characteristics of patients with type 2 diabetes

Identifying Information Findings (n=240)
Duration of diabetes (year±SD), 
min.-max. 9.97±7.84 (1-42)

FBG (mg/dL±SD), min.-max. 175.69±72.02 (61-397)
HbA1C (%±SD), min.-max. 9.35± 2.46 (4.70-16.70)
LDL-C (mg/dL±SD), min.-max. 135.45±36.31 (37-228)
Having diabetes in a first-degree relative, n (%)

Yes 171 (71.3)
No 69 (28.7)

Treatment, n (%)
OAD 119 (49.6)
OAD+Insulin 73 (30.4)
Insulin 25 (10.4)
Nutrition+OAD 23 (9.6)

Receiving nutrition education about diabetes, n (%)
Yes 168 (70.0)
No 72 (30.0)

Hospitalisation due to hyperglycaemia, n (%)
Yes 18 (7.5)
No 222 (92.5)

Hospitalisation because of hypoglycaemia, n (%)
Yes 6 (2.5)
No 234 (97.5)

FBG: Fasting blood glucose, LDL-C: Low density lipoprotein-Colesterol, 
OAD: Oral antidiabetic
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The EBPQ scores were not correlated with the LDL-C levels 
(p > 0.05). The SPFL Scale scores were positively correlated 
with the LDL-C levels (β = 0.162; p < 0.05). Additionally, 
the FBG levels were positively correlated with the LDL-C 
levels (β = 0.191; p < 0.05), whereas the HbA1c levels were 
not correlated with the LDL-C levels (p > 0.05). The EBPQ 
scores, SPFL Scale scores, FBG levels, and HbA1c levels ex-
plained 4.8% of the variance in LDL-C levels.

DISCUSSION

Nutrition and food literacy encompasses the knowledge, 
skills, and confidence to prepare healthy meals (26). In this 
study, the perceived food literacy of patients with diabetes 
was moderate. Rivera Rivero et al. reported that nutritional 
literacy among uninsured patients with diabetes was inade-
quate (12). Chronic diseases were reported to be associated 
with low health literacy in Greek adults (27). This study was 
conducted in the Turkish population. In the study popu-
lation, most participants were from middle-income and 
high-income backgrounds and received education on nu-
trition.

In the eating behavior questionnaire, low-fat eating, healthy 
eating, eating out, snacking, eating sweets and biscuits, emo-
tional eating, planned eating behavior, skipping meals, and 
cultural lifestyle/behavior were analyzed (26). In this study, 
the eating behavior of patients with diabetes was moderate. 
In contrast, one study reported that Ethiopian patients with 
diabetes exhibited poor eating behavior (28). Patients with 
diabetes were reported to frequently skip main and snack 
meals and obtained most of their daily calories from fat. Ad-
ditionally, the amount of saturated fat consumed was above 
the recommended limit (29).

Considering the comparison between the goodness of fit 
values obtained for the structural model and the common-
ly accepted criteria in the literature, it can be said that the 

The EBPQ scores were negatively correlated with the HbA1c 
levels (β = −0.122; p < 0.05). The SPFL Scale scores were not 
correlated with the HbA1c levels (p > 0.05). The FBG levels 
were positively correlated with the HbA1c levels (β = 0.548; 
p < 0.05). The EBPQ scores, SPFL Scale scores, and FBG 
levels explained 33.2% of the variance in HbA1c levels.

Table 4: Path analysis regression coefficients

Hypotheses β Std. β S.Error t p R2

Eating behaviour model <--- Self-Perceived Food Literacy -.005 -.233 .001 -3.705 p<0.001 .054
FBG <--- Eating behaviour model -28.290 -.118 15.637 -1.809 .070

.035
FBG <--- Self-Perceived Food Literacy -.977 -.176 .363 -2.689 .007
HbA1C <--- Eating behaviour model -.998 -.122 .449 -2.225 .026

.332HbA1C <--- Self-Perceived Food Literacy -.008 -.042 .011 -.767 .443
HbA1C <--- FBG .019 .548 .002 10.189 p<0.001
LDL <--- Eating behaviour model -2.979 -.025 7.966 -.374 .708

.048
LDL <--- Self-Perceived Food Literacy .453 .162 .185 2.450 .014
LDL <--- FBG .096 .191 .039 2.479 .013
LDL <--- HbA1C -1.009 -.069 1.136 -.888 .375

Table 3: Perceived food literacy scale and eating behaviour model 
scale total and subscale scores of patients with type 2 diabetes

Scale and 
sub-dimensions*

Scale total and subscale 
scores (n=240)

Self-Perceived Food Literacy 
(SPFL) Scale 90.98±12.94 53-122

Food preparation skills 18.71±5.57 7-30
Resistance and resilience 18.83±3.91 8-30
Types of healthy snacks 12.46±2.96 5-19
Social and conscious eating 11.21±1.74 4-15
Examination of food labels 3.43±2.06 2-10
Planning of daily nutrition 5.10±2.00 2-10
Spending for healthy foods 6.07±1.94 2-10
Healthy food availability 15.12±3.68 4-20
Eating Behavior Patterns 
Questionnaire 2.82±0.30 1.98-3.58

Low-fat eating 2.86±0.68 1-4.71
Healthy eating 2.42±0.89 1-4.67
Eating out 2.65±0.43 1.67-5
Snacking 3.30±0.97 1-5
Eating sweets and biscuits 2.42±0.75 1-4.25
Emotional eating 2.92±0.81 1-4.83
Planned eating behavior 2.03±0.58 1-4
Skipping meals 2.89±0.49 1.57-4.14
Cultural lifestyle/behavior 3.16±0.45 1.89-4.22

*Data are shown as scale total and subscale scores ±Standart Deviations, 
minimum –maximum values.
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and eating behaviour, future studies should consider incor-
porating mediators such as emotional eating, anxiety, and 
stress into the model.

In this study, the EBPQ scores were not correlated with 
the FBG levels. In contrast to the findings of this study, a 
healthy diet with frequent intake of whole carbohydrates, 
dairy products, white meat, fish, fruits, and vegetables was 
reported to decrease FBG levels in patients with type 2 dia-
betes (35). The quality of dietary fats and carbohydrates was 
reported to be more important than the quantity of these 
macronutrients. Whole grains, fruits, vegetables, legumes, 
and nuts decreased the risk of diabetes and improve gly-
cemic control in patients with diabetes (36). For patients 
with type 2 diabetes, decreasing energy intake and matching 
insulin with planned carbohydrate intake were reported to 
be effective for glycemic control and other metabolic out-
comes (37). One of the reasons for the lack of a significant 
relationship in this study was the short duration of the study. 
The lack of follow-up period made it difficult to observe the 
effects of changes in eating behaviour on glycaemic control. 
In addition, individual management of diabetes is affected 
by many variables such as physical activity level, compli-
ance with medication, insulin regimen, comorbidities and 
lifestyle (38). These individual differences were not con-
trolled in the study and may have caused the lack of a sig-
nificant relationship. The SPFL Scale scores were negative-
ly correlated with the FBG levels. Consistently, one study 
reported that nutritional literacy was negatively correlated 
with FBG levels in patients with diabetes (39). Inadequate 
nutritional literacy may have interfered with glycemic con-
trol. Low nutritional literacy was associated with poor gly-
cemic control in uninsured patients with diabetes (12). The 
findings of this study were consistent with those reported 
in the literature. Thus, nutritional literacy can affect blood 
glucose levels.

In this study, the SPFL Scale scores were not correlated with 
the HbA1c level. A previous study also reported a negative 
correlation between HbA1c levels and food literacy scores 
in patients with diabetes (16). In patients with diabetes, the 
HbA1c level was negatively correlated with nutritional lit-
eracy (39). The lack of effect of food literacy on HbA1c in 
our study may be consistent with the fact that the effects 
of lifestyle changes on glycaemic control may take time. 
Long-term intervention studies in the literature suggest 
that a longer follow-up period may be required for such ef-
fects to occur (40, 41). For example; a study showed that a 
long-term lifestyle intervention revealed a small and signif-
icant change in HbA1c level after at least two years (40). In 
a different study, an increase in the duration of moderate 
to vigorous physical activity over a three-year period was 

model shows a good fit. The χ2/sd value calculated for the 
model is 2.93, and this value is at an excellent fit level ac-
cording to the ‘χ2/df ≤ 3’ criterion in the literature. The CFI 
(Comparative Fit Index) value is 0.99, and when compared 
with the ‘≥0.95’ criterion, it is seen that the model provides 
an excellent fit. GFI (Goodness-of-Fit Index) and AGFI 
(Adjusted Goodness-of-Fit Index) values are 0.97 and 0.98, 
respectively, and both values are ‘≥0.90’, again indicating 
an excellent fit. The RMSEA (Root Mean Square Error of 
Approximation) value is 0.07 and although it exceeds the 
threshold of ‘≤0.05’, it remains in the range of ‘≤0.10’, in-
dicating an acceptable level of fit. The RMR (Root Mean 
Square Residual) value was found to be 0.01, which is well 
below the ‘≤0.05’ limit stated in the literature and indicates 
perfect fit. In line with all these findings, it can be concluded 
that the model generally shows a good and acceptable fit 
and the structural model is valid (30,31).

In this study, the SPFL Scale scores were negatively correlat-
ed with the EBPQ scores. Perceived food literacy is expected 
to positively affect eating behavior patterns (19,20,32). Mo-
stafazadeh et al. reported that nutritional literacy explained 
44% of the variance in eating behavior (19). High levels of 
perceived food literacy were also reported to be associated 
with unprocessed food consumption (20). Bastami et al. re-
vealed the correlation of food literacy with dietary behavior 
and meat, fruit, vegetable, and fat consumption. However, 
food literacy was not significantly correlated with the con-
sumption of dairy products, cereals, and legumes. A one-
unit increase in food literacy improved food consumption 
behavior by 23% in the previous week (32). The reason 
for contrasting findings in this study may be because the 
participants were educated about healthy foods but did 
not practice healthy nutrition. Additionally, increased per-
ceived food literacy may have resulted in stress, worry, in-
formation overload, confusion, and indecision about food 
among the participants. Thus, participants may have ex-
perienced anxiousness when making decisions about their 
food choices. Participants may be tempted to adopt strict 
dietary rules or restrictive eating habits. Reduced diversity 
in food consumption or malnutrition may adversely affect 
eating behaviors. Emotional eating and body shape anxiety 
may also influence eating behaviour. A structural equation 
modelling revealed that the effect of body shape anxiety on 
eating behaviour patterns is important. It was stated that an 
increase in body shape anxiety can directly cause a propor-
tional increase in unhealthy eating patterns (33). In a struc-
tural equation modelling study different from our study, it 
was found that health anxiety and healthy eating behaviours 
were related and this was mediated by food choice motiva-
tions (34). Therefore, to better understand the mechanisms 
underlying the inverse relationship between food literacy 
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of nutritional literacy with triglyceride and LDL-C levels in 
patients with diabetes (39). In this study, several factors may 
have contributed to LDL-C upregulation. Approximately 
70% of patients had secondary diseases in this study. Some 
medications used to treat these secondary diseases may in-
crease the LDL-C levels. Additionally, the mean age of the 
patients was 58 years. The ability of the liver to clear LDL-C 
decreases with aging, contributing to LDL-C upregulation 
in the blood (44).

This study is a pioneering study conducted using structural 
equation modeling to examine the effect of food literacy on 
eating behavior and biochemical indicators (FBG, HbA1c, 
LDL-C) in individuals with type 2 diabetes. The negative 
relationship between SPFL and EBPQ obtained in the study 
findings is striking, contrary to expectations in the literature. 
Previous studies demonstrated that food literacy positively 
affected eating behaviors (19,20,32). However, the negative 
relationship observed in the current study has been justified 
by psychosocial factors such as knowledge-practice mis-
match, information overload, indecisiveness, stress, emo-
tional eating, body perception, and body anxiety (33, 34). 
This situation can be explained by the fact that although 
individuals have knowledge about healthy eating, they can-
not convert this knowledge into behavior. The findings 
of this study reveal that these relationships may be due to 
more complex factors. Psychosocial factors and individual 
motivations are thought to play an important role in this 
relationship, because having knowledge may not translate 
into healthy eating habits. In this context, the gap between 
knowledge and behavior can be better understood by ex-
amining the mediating role of psychosocial factors in detail 
in future studies. This study contributes to the literature by 
emphasizing that food literacy may not have an effect based 
solely on knowledge level and that environmental and psy-
chological factors should also be taken into consideration.

Nurses, as one of the members of the multidisciplinary 
team, play a critical role in helping diabetic patients develop 
healthy eating habits. Nurses should provide training to in-
dividuals to develop their nutritional knowledge and eating 
behaviors in a healthy way in diabetes management. In ad-
dition, multidisciplinary team members can contribute to 
improving the glycemic control and lipid profile of diabetic 
patients by adopting a holistic approach to food literacy and 
nutrition education.

This study had limitation. The data were obtained using the 
convenience sampling method, which is associated with 
bias in sample selection. The data were based on self-re-
ports of patients with type 2 diabetes. This study did not 
examine the duration of practicing the eating behavior in 
patients. In this study, variables such as duration of diabe-

associated with a decrease in HbA1c percentage in adults 
at high risk of type 2 diabetes (41). This suggests that the 
follow-up period of our study may have been insufficient to 
fully observe the effects of possible improvements in food 
literacy on HbA1c. Although we did not find a statistical-
ly significant association, this may mean that a longer fol-
low-up period and possibly more holistic lifestyle approach-
es may be required for the behavioural changes we observed 
to have a clinically evident and statistically significant effect 
on HbA1c. Consistently, the HbA1c value was negatively 
correlated with the EBPQ scores in this study. A healthy 
diet with frequent intake of whole carbohydrates, dairy 
products, white meat, fish, fruits, and vegetables decreased 
the HbA1c levels in patients with type 2 diabetes (35). 
The HbA1c levels in patients with diabetes on a 6-month 
low-carbohydrate diet were significantly lower than those 
in patients with diabetes on a regular diet (42). Thus, the 
findings of this study were consistent with those reported 
in the literature.

In this study, the EBPQ scores were not correlated with the 
LDL-C levels. In contrast to our study, Sarmento et al. re-
ported that a healthy diet reduced LDL-C levels in patients 
with type 2 diabetes (35). Sarmento et al. analysed the di-
etary habits and eating patterns of patients with diabetes 
in detail. In their study, they made a more comprehensive 
evaluation by classifying the patients according to their 
physical activity level and smoking status. In addition, a 
food frequency questionnaire covering the last 12 months 
was administered to measure food intake more objectively. 
The aforementioned study specifically aimed to investigate 
the impact of eating behaviours on individuals with diabe-
tes in more depth. The present study aimed to monitor the 
impact of eating behaviours in a more specific way (35). Ley 
et al. demonstrated that whole grains, fruits, vegetables, leg-
umes, and nuts improved the blood lipid profile of patients 
with diabetes (36). In this study, the eating behavior pattern 
did not affect the LDL-C level because more than half of 
the patients with type 2 diabetes were obese. In a study in 
the literature, it was reported that the nutrition and exercise 
programme did not have a significant effect on LDL-C lev-
els (43). However, this finding indicates that studies with 
larger samples and long-term follow-up are needed to eval-
uate the effect of dietary behaviours on LDL-C. Indeed, we 
believe that monitoring the long-term effects of dietary be-
haviours may lead to significant changes in LDL-C levels. 
Therefore, it is important to conduct long-term studies that 
take into account the sustainability of individuals’ dietary 
habits over time.

In this study, the SPFL Scale scores were positively correlat-
ed with the LDL-C levels. One study revealed the correlation 



78 Çetinkaya Özdemir S et al.

Turk J Diab Obes 2025; 9(1): 70-80

lationship was found in HbA1c levels, which are indicators 
of long-term glycemic control. In addition, as nutritional 
literacy increased, lipid profile deterioration was observed. 
This suggests that individuals have difficulty implementing 
healthy eating behaviors despite their increased food liter-
acy knowledge. In order to improve glycemic control and 
lipid profiles of individuals with type 2 diabetes, it is rec-
ommended that not only food literacy levels be increased, 
but also interventions that will support the transformation 
of this knowledge into healthy eating behaviors and the 
long-term sustainability of these behaviors be implement-
ed. Therefore, it is important for multidisciplinary health 
professionals such as dietitians, nurses, physicians and psy-
chologists to work in collaboration. This team should cre-
ate training, support programs and personalized nutrition 
plans to improve not only the individuals’ level of knowl-
edge about food, but also their ability to transform this 
knowledge into healthy eating behaviors and to maintain it. 
In addition, it is recommended that patients be monitored 
long-term to see the development of food literacy and eat-
ing behaviors.
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tes, medication use, physical activity and dietary habits were 
not controlled. Therefore, this may limit the generalisability 
of the results. Future studies are recommended to address 
the effect of these variables. Additionally, anthropometric 
measurements were self-reported by the patients. However, 
self-reported data may be subject to biases, such as recall 
inaccuracies, which could affect the accuracy of these meas-
urements.

This study had some potential biases. The collection of data 
using convenience sampling resulted in the inclusion of 
only individuals who were accessible to the researcher, and 
participants were recruited from a single clinic. This means 
that the sample may not reflect a wider population of people 
with diabetes. In addition, in this study, the majority of the 
sample (77.9%) had middle and high income levels. This 
income distribution may create a potential bias because the 
small number of low-income individuals led the findings 
of the study to focus more on the food literacy and eating 
behaviours of middle- and high-income individuals. The 
limited participation of low-income individuals resulted in 
a sample that did not reflect the eating habits of this group. 
Future studies can reduce this potential bias and increase 
the generalisability of the findings to a wider population by 
creating a more balanced sample by income level.

The external validity of the study is also subject to limita-
tions. As the research was conducted in a single hospital lo-
cated in the Marmara Region of Türkiye, the findings may 
not be generalizable to individuals with type 2 diabetes in 
other geographical regions. Variations in lifestyle, dietary 
habits, cultural norms, and access to healthcare services 
across different regions may influence food literacy and eat-
ing behaviors. Future multicenter studies involving partic-
ipants from diverse regions will help enhance the external 
validity and generalizability of the findings.

To ensure the generalisability of this model to larger and 
more diverse patient populations, further studies should ex-
amine how it performs across different subgroups defined 
by age, gender, ethnicity, socioeconomic status, diabetes 
duration, treatment type, physical activity level, and dietary 
habits. It is also important to test the model across different 
clinical settings and geographic regions, which may reflect 
variations in healthcare access and lifestyle. Such studies 
would contribute to understanding whether the model 
maintains its predictive validity and structural consistency 
across heterogeneous populations.

This study revealed that SPFL in individuals with type 2 di-
abetes has an effect on eating behaviors and some metabolic 
parameters. While nutritional literacy was found to be par-
ticularly related to fasting blood sugar levels, no similar re-
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